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VISUAL ADVENTURES

THAT SINKING FEELING
You touch the off-white fluid with your hand first to test the feeling 
and it sinks into the cold, wet, mushy goo that you’ve been told 
is called Oobleck. After pulling your hand out with a grimace and 
watching the thick liquid drip off your fingertips, your instructor 
tells you that you’ll now be walking on the stuff. Disbelief isn’t an 
uncommon reaction when kids at the College’s Xplore Engineer-
ing summer camp are told that the shear thickening property of 
Oobleck, a non-Newtonian fluid comprised of cornstarch and water, 
is what enables them to walk on its surface without sinking. But 
it’s the surprises – like the slightly sickening feeling when you stop 
moving and the Oobleck swallows your toes – that make the camp 
so much fun. 

PHOTO: Joseph Xu
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73 JORDAN MAKES A PLAY
Helping kids grow

New! Please read our updated Terms of Service effective May 18, 2015. By using our services after May 18, 2015, 
you agree to the revisions. Terms of Service These Terms of Service (“Terms”) govern your access to and use of the 
services, including our various websites, SMS, APIs, email notifications, applications, buttons, widgets, ads, and 
commerce services (the “Services” or “Twitter”), and any information, text, graphics, photos or other materials 
uploaded, downloaded or appearing on the Services (collectively referred to as “Content”). Your access to and use 
of the Services are conditioned on your acceptance of and compliance with these Terms. By accessing or using the 
Services you agree to be bound by these Terms.1. Basic Terms You are responsible for your use of the Services, for 
any Content you post to the Services, and for any consequences thereof. The Content you submit, post, or display 
will be able to be viewed by other users of the Services and through third party services and websites (go to the 
account settings (http://twitter.com/settings/security) page to control who sees your Content). You should only 
provide Content that you are comfortable sharing with others under these Terms. Tip What you say on Twitter may 
be viewed all around the world instantly. You are what you Tweet! You may use the Services only if you can form a 
binding contract with Twitter and are not a person barred from receiving services under the laws of the United States 
or other applicable jurisdiction. If you are accepting these Terms and using the Services on behalf of a company, 
organization, government, or other legal entity, you represent and warrant that you are authorized to do so. You 
may use the Services only in compliance with these Terms and all applicable local, state, national, and international 
laws, rules and regulations. The Services that Twitter provides are always evolving and the form and nature of the 
Services that Twitter provides may change from time to time without prior notice to you. In addition, Twitter may 
stop (permanently or temporarily) providing the Services (or any features within the Services) to you or to users 
generally and may not be able to provide you with prior notice. We also retain the right to create limits on use and 
storage at our sole discretion at any time without prior notice to you. The Services may include advertisements, 
which may be targeted to the Content or information on the Services, queries made through the Services, or other 
information. The types and extent of advertising by Twitter on the Services are subject to change. In consideration 
for Twitter granting you access to and use of the Services, you agree that Twitter and its third party providers and 
partners may place such advertising on the Services or in connection with the display of Content or information from 
the Services whether submitted by you or others. 2. Privacy Any information that you provide to Twitter is subject 
to our Privacy Policy (http://twitter.com/privacy), which governs our collection and use of your information. You 
understand that through your use of the Services you consent to the collection and use (as set forth in the Privacy 
Policy) of this information, including the transfer of this information to the United States and/or other countries for 
storage, processing and use by Twitter. As part of providing you the Services, we may need to provide you with 
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FOCAL POINT ENGINEERS, ASSEMBLE!

207
faculty members have joined Michigan Engineering 
since 2005, from every top ten engineering school in 
the country.

Our fastest-growing areas include:
• Biomedical Engineering: Up 82%
• Computer Science Engineering: Doubled
• Mechanical Engineering: Added 13 professors

Recruitment of highly talented faculty members 
has been a top priority for David C. Munson, Jr., 
the Robert J. Vlasic Dean of Engineering. 

“The College has strategically grown its faculty by 
30 percent in less than a decade,” he said. “These 
exciting new faculty members are conducting 
breakthrough research and are helping us attract 
bright and passionate students who are dedicated 
to making a positive difference.”

None of this would be possible without 
the impact of resources  
from donors. 

YOU  
can support the 
recruiting effort! 
 
Join the Amaizing Team!  
Find out how on page 68.

This issue’s message from the Dean
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COMMENTS, TWEETS & LETTERS COMMENTS, TWEETS & LETTERS

Waste Not, Want Not  
This is a no-brainer. Using ALL human waste 
composted and otherwise treated would take 
pressure off our sewage treatment systems 
and our waterways. 
Ken Ludwig

In response to our question about whether peo-
ple should eat vegetables fertilized with human 
urine, in connection to an EPA-funded research 
project involving that possibility (“Peecycling,” 
Spring 2015). Most people said yes.

Only engineers could come up with this! 
Janice Crombie Cross

In response to Michigan Engineering’s urine 
collection event to help gather research ma-
terial for the study.

Go the Extra Supermile  
We always learn more from failures than 
successes when pushing the envelope. Keep 
on keeping on. 
James Randolph

This is why you test – to learn from mistakes. 
Make lots of them. Go Blue! 
Edward Ned DeGalan

Responses to a video of the U-M Supermile-
age team’s crash in the Shell Eco-marathon 
2015 competition. “Our determination is now 
only that much greater for Shell Eco-mara-
thon 2016,” the team wrote in the post.

Take Me Out   
“Me and seven other engineering students 
were in Biloxi, Miss., on spring break working 
with Community Collaborations International 
on several different projects. One night, we 
were waiting in line at a restaurant and a 
group of four U-M engineering alumni were 
waiting right behind us. We were all wearing 
Michigan gear, and that was how we recog-
nized each other!

After telling them about our trip, they told us 
about themselves. They were best friends in 
college with different engineering degrees and 
working in different industries and locations 
now. It was one of their 30th birthdays, which 
was why they were together.

We got our table after 10 minutes and said 
goodbye. When we finished our dinner and 
asked for our bill, the waitress said that the 
bill was paid under “GO BLUE!” We were to-
tally in shock and looked for our new friends, 
but they already left. The waitress thought it 
was really amazing to see such connections 
between alumni and current students.

It was definitely one of the highlights from 
the trip and something we’ll never forget. It 
wasn’t about the money and the free meal 
we got. It was about the school spirit – about 
the love and passion for a place that can bond 
strangers in a line. We will definitely pass this 
along after we graduate.” 
Yiwen, Engineering Honors Program

High Praise 
I usually just flip through the magazine, but 
I have read the last two from front to back 
cover. Great stories! 
Thomas Zukowski (BSE EE ’86)
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ARE HUMANS EVER  
REALLY GOING TO MARS?

  LIFE EXPECTANCY IN  
  THE 21ST CENTURY

GOODBYE,  
(NORTH CAMPUS) DIAG!

MIND OR  BRAIN:
Which approach will lead to true artificial intelligence?

I’m a Throwback 
The 1970s Throwback photo in the spring 
2015 issue got the attention of mechanical 
engineering alumnus John Roby. It’s no won-
der – he said he’s the one on the right in the 
photo (pointing at the diagram). He sent a 
current photo to show how his hairstyle has 
changed. “I’m now resplendent with a milli-
meter or two of sparse whitish fuzz,” he said. 
He does not recall the woman next to him. If 
you know more about her, contact us.

Have something to share? You can use the 
Decoder in the One Cool Thing app to scan 
this page and send  comments. (See p. 9.)  
Or email us at 
MichiganEngineer@umich.edu.

Can Autonomous Cars Be Safe? 
The Spring issue of The Michigan Engineer 
discussed the benefits of interconnected 
vehicles, traffic systems and the like (“Hidden 
Systems,” Spring 2015). The University has 
just received publicity for constructing a model 
town where these concepts can be tested. I 
have no doubt that these conditions are tech-
nically feasible. The concern that I have is that 
I never hear any discussion as to how these 
systems can be constructed to be fail safe. We 
know that computers fail. We know that hack-
ers can gain control of individual automobile 
computer systems.

What happens if a failure occurs on a crowded 
interstate with traffic moving at 70mph? Be-
lieving that a day-dreaming driver can suddenly 
be alerted to take control of the vehicle is 
wishful thinking. Computer-controlled driving 
should not be tolerated on our highways until 
this issue has been resolved. 
Henry Smithies (BSE ChE ’49, MSE ’50)

For more on this topic, see the feature story 
on p. 42 about autonomous vehicles.

We’re Bound to Go 
I enjoyed your article on “Which Way to 
Mars?” (Spring 2015). It brought back many 
memories of my career with Boeing through 
what might be called “The Space Age.” 

My time at Michigan prepared me well. I 
must admit that I wasn’t an honor roll stu-
dent. But I did possess another gift that I 
hadn’t anticipated which prepared me for a 
role that took me beyond the slide rule: the 
role of managing other engineers on major 
space projects (which included working on 
the Apollo missions, the shuttle program 
and the Space Station). I retired from Boeing 
in 1994, but I loved every year that I worked 
within that great company. 

One question I frequently get asked about 
the Apollo Program is “Why does man need 
to go into space?” My favorite reply to that 
question is what Edmund Hillary replied 
when he was asked a similar question about 
why he had to climb Mt. Everest. His reply 
was “Because it’s there.” 

I certainly understand the differences in 
opinion regarding whether or not we should 
pursue a manned mission to Mars. But it 
definitely will happen at some point. 
John Eckle (BSE EE ’59) 

Computer Overlords?  
“Anyone alive today will never see it come 
into fruition. So don’t worry. People who think 
human-level A.I. is just around the corner 
are people who have been brainwashed by 
Hollywood.”

“Simple answer: A.I. adoption will progress 
as fast as society can adapt, people who 
didn’t obey this will die out. For example, in 
1950s Detroit, jobs were lost when industry 
favored automation, which led to an unsus-
tainable economy and bankruptcy.”

Two separate YouTube responses to our video 
on advances in artificial intelligence 
(Designing Intelligence, Spring 2015)

Alumnus John Eckle, far right, with members of 
the Apollo 17 flight crew after the mission.
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ONE 
COOL 
THING

NEW ‘SHAKE FOR A RANDOM COOL THING’ FEATURE 

NEW DEDICATED FEED COVERING THE WORLD SOLAR CHALLENGE

NEW AUGMENTED REALITY DECODER FEATURES
Select “Decoder” from the app’s menu and scan pages to access videos,  
3D models and more

ONE COOL FEED
Cutting-edge technology, amazing photos, new discoveries
Our simple promise: One new, cool thing every day

NEW: THE MICHIGAN ENGINEER FEED
 • Great photos of Ann Arbor and campus life 
 •  Long-form features - deep dives into the intersection of technology and policy
 •  MichEpedia videos: Watch Michigan faculty show off their cutting-edge research  
 •  Alumni and student life stories
 •  Your source for news from the College

WELCOME 
TO 
VERSION 
2.0
NEW iPAD VERSION, ALONG 
WITH VERSIONS FOR iPHONE 
AND ANDROID DEVICES

DOWNLOAD THE ONE COOL THING 
APP  TODAY.

IT’S FREE. IT’S EASY.
AND IT’S COOL.
Join thousands of other alumni who are using
One Cool Thing.



“WE HAVE ALWAYS BEEN 
ONES TO TAKE ON BIG 
CHALLENGES LIKE THIS.
GO BIG OR GO HOME.”
–Al Clemens, father of Ian Clemens, who died 
of a brain tumor during his freshman year at 
Michigan Engineering in 2012. Al and his 
daughter, Kylee (Ian’s sister), biked 300 miles 
from North Campus to Mackinac Island this 
summer in the inaugural Dude-to-Mack ride. 
The goals were to raise funds for a scholarship in 
Ian’s name and to start a dialogue about college 
affordability. Next spring, the journey happens 
again and will raise more scholarship support.

RANDOM ACCESS

10

54,000,000 DOLLARS

100,000 SQUARE FEET

40 FACULTY MEMBERS

6 ENGINEERING DEPARTMENTS

1 MILE

of corporate support, individual gifts and Michigan Engineering 
resources that will enable a world-class robotics institute on 
North Campus

of this planned three-story building in which administrators 
envision space for machines that walk, fly, drive and swim

represented in the building, along with researchers from the 
School of Kinesiology and the Medical School

who will utilize the facility’s labs, offices and classrooms

to Mcity, the one-of-a-kind test environment for autonomous 
and driverless (aka robotic) vehicles that opened on North 
Campus in July

THE ROBOTS ARE 
COMING 

In these hyperconnected times, the repercussions of online rumors can 
be very real. After the Boston marathon bombing, for example, a bogus 
tweet from a hacked Associated Press account sent the stock market 
plunging. “Two Explosions in the White House and Barack Obama is 
injured,” it said. Flagging rumors earlier could help debunk them faster. 
Led by Qiaozhu Mei, an associate professor of electrical and computer 
engineering, Michigan Engineering researchers are developing software 
that can more quickly identify fact-checkable claims on Twitter. Soon 
they plan to use it to power an online community they hope rivals 
Snopes.com. 

RUMOR DETECTOR

BIKE TRIP
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15000three people taken into custody in new bedford

shots fired in watertown suspect has been pinned down
8 year old among 
the dead

cops guarding a 
suspect in boston 
hospital

two powerful explosions next to 
boston marathon finish line

authorities id a 
saudi national 
as suspect

two explosions in 
the white house 
obama is injuredsurviving boston bomb 

suspect identified

all suspects 
are dead

For the past 30 years, the Department of 
Atmospheric, Oceanic and Space Sciences 

A NEW NAME
FOR AN EVOLVING 
DEPARTMENT

(AOSS) has been a world leader in studying 
our solar system – Earth included. With space 
instruments they’ve often helped to design, re-
searchers have examined Mercury’s atmosphere, 
Mars’ traces of water, Saturn’s moons, and be-
yond. And using satellite instruments, they’ve 
looked back at our own planet, studying its 

atmosphere and changing climate.
 While there’s always been engineering 
involved, it’s never been reflected in the de-
partment’s name. Now it is. On Sept. 1, 2015, 
AOSS changed its name to the Climate and 
Space Sciences and Engineering Department. 
For short, it’s Climate & Space or CLaSP.

“THE BLOCK M NANOPARTICLES 
WERE JUST A TEST. THIS OPENS UP 
ALL SORTS OF OPPORTUNITIES FOR 
COMBINING DIFFERENT POLYMERS 
AND MOLECULES IN A VARIETY OF 
SHAPES.”
 –Anish Tuteja, an assistant professor of materials science in 
the U-M College of Engineering and a developer of a new 
process that can create multi-layer nanoparticles in virtually 
any shape and size. The particles could be used to make 
new chemotherapy medications that more effectively target 
cancer cells and do less damage to healthy cells.

The U-M Baja Racing team finished the 2015 season as the North Ameri-
can champions. At the last competition of the season, they finished in the 
top ten of each event – a new high mark for the team. “From our records, 
this has been the team’s most successful year ever,” said Jason Willig, team 
captain and mechanical engineering student. This was the team’s 26th 
consecutive year competing.

BAJA RACING

Terry Shyu, a doctoral student in materials science and engineering, 
demonstrates a glowing plasma forming around a stretchable electrode. 
Electrodes with a similar design, but made much smaller, could power 
the pixels in a stretchable plasma display, according to Nicholas Kotov, 
the Joseph B. and Florence V. Cejka Professor of Engineering.
 Kotov and his team were inspired by the work of Matt Shlian, an 
artist and lecturer in the U-M Stamps School of Art and Design, who 
showed them how an array of cuts in a sheet of paper could reveal beau-
tiful patterns when stretched. Kotov’s group took the stretching idea into 
the Lurie Nanofabrication Facility and patterned electrical conductors 
with microscopic slits. Meanwhile, Sharon Glotzer, the John Werner 
Cahn Distinguished University Professor of Engineering and Stuart W. 
Churchill Collegiate Professor of Chemical Engineering, and her group 
used computer simulations to explore how different patterns affect the 
conductivity and stretchability of the materials.
         Unlike other stretchable conductors, the U-M design can expand sig-
nificantly without much change in the conductivity. The new finding could 
help enable electronic devices that can be rolled up, folded or embedded 
in flexible objects.

SCIENCE FROM 
KIRIGAMI ART 

NANO 
BLOCK M

This year, the annual day of giving will be on Dec. 1, 2015, 
the same day that people across the nation will again celebrate 
Giving Tuesday, which follows the craziness of Black Friday and 
Cyber Monday. Seems like Wolverines are up to the challenge.
 
You can find out more about how you can help the College at
http://umicheng.in/giving-blueday

 GIVING BLUEDAY 

$3,252,309
5,437
24hrs

The amount of 
money given by

people in

to U-M on last year’s
“Giving Blueday.”
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BUILD YOUR 
OWN SIRI

Wearable tech sales are projected to soar to 485 
million devices by 2018. These devices will 
rely heavily on voice and image input. Right 
now, Apple’s Siri and Google’s Now systems 
dominate the voice recognition digital assistant 
space. But to accommodate the projected 
growth, developers need to be able to test, 
develop and try a massive number of new things. 
 That’s where Sirius comes in. It’s an open-
sourced computing system built by Michigan 
Engineering researchers. Sirius is designed 
to do what Siri and Now do. But unlike its 
expensive and locked-down commercial coun-
terparts, Sirius is free and can be customized. 
Sirius is to virtual assistants what Linux is to 
mobile and mainframe computing. 
 “Now the core technology is out of the bag, 
and we all have access to it,” said Jason Mars, 
U-M assistant professor of computer science 
and engineering and co-director of Clarity 
Lab where Sirius was developed. “Instead of 
making an app to run on the Apple Watch, for 
example, maybe I could make my own watch. 
We’re very excited to see what the world comes 
together to build and learn with Sirius as a 
starting point.”

 In addition to being open-sourced, Sirius 
beats its competition by adding image recog-
nition. Imagine pointing your future watch’s 
camera at a restaurant and asking: “When does 
this place close?” That’s not something current 
commercial systems can do.
 If Sirius takes off, it could be much more 
likely that we will be communicating with our 
computers as easily as we communicate with 
other humans – or maybe even a bit more easily.

UNLIKE ITS EXPENSIVE AND LOCKED-DOWN 
COMMERCIAL COUNTERPARTS, SIRIUS IS 
FREE AND CAN BE CUSTOMIZED.
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Johann Hauswald and Yiping Kang, CSE graduate students, work with 
the Sirius program.

RANDOM ACCESSRANDOM ACCESS FACULTY PERSPECTIVE

YEAH, IT’S GETTING WARMER 

By Richard B. Rood 
Professor of Climate and Space Sciences and Engineering

If you’re younger than 30, you’ve never experienced a month in which the 
average surface temperature of the Earth was below average.
 Each month, the U.S. National Climatic Data Center calculates 
Earth’s average surface temperature using measurements that cover the 
planet’s surface. Then, another average is calculated for each month of 
the year for the 20th century, 1901-2000. For each month, this gives one 
number representative of the entire century. Subtract this overall 1900s 
monthly average from each individual month’s temperature and you’ve 
got the anomaly: that is, the difference from the average.
 The last month that was at or below that 1900s average was February 
1985. Ronald Reagan had just started his second presidential term and 
Foreigner had the No. 1 single with “I Want to Know What Love Is.”
 These temperature observations make it clear the new normal will be 
systematically rising temperatures, not the stability of the last 100 years. 
 The traditional definition of climate is the 30-year average of 
weather. The fact that it will have been 30 years since a month was below 
average is an important measure that the climate has changed.
 Rather than looking at month averages, we can alternatively look at 
a yearly average for all the months in an entire year, January-December. 
If we look at these annual averages, then the ups and downs are reduced. 
But the trend is similar. In this case, 1976 emerges as the last year in 
which the global-average temperature was below the 20th century average 
of 57.0 F (13.9 C). That’s 38 years ago, the year that gymnast Nadia 
Comaneci scored her seven perfect 10s at the Montreal Olympics.
 I am not a fan of tracking month-by-month or even year-by-year aver-
ages and arguing over the statistical minutia of possible records. We live at a 
time when the Earth is definitively warming. And we know why: Predom-
inately, the increase of greenhouse gas warming due to increasing carbon 
dioxide in the atmosphere. Under current conditions, we should expect 

the planet to be warming. What would be more important news would be 
if we had a year, even a month, that was below average. The current year 
won’t provide that. It’s on track to be the warmest in recorded history.
 As we look at averages, 30 years, 10 years, or even one year, these 
patterns, some years warmer, some cooler, become less prominent. But 
the trend of warming is large enough to mask the variability. The fact that 
there have been 30 years with no month below the 20th century average 
is a definitive statement that climate has changed.
 There are other reasons that this 30-year span of time is important. 
Thirty years is a length of time in which people plan. This includes 
personal choices – where to live, what job to take, how to plan for 
retirement. There are also institutional choices – building bridges, factories 
and power plants, and managing urban flooding. There are resource  
management questions – ensuring water supply for people, and maintaining 
ecosystems, energy production and agriculture. There are questions 
concerning how to build the fortifications and plan the migrations that 
sea-level rise will demand. Thirty years is long enough to be convincing 
that the climate is changing, and short enough that we can conceive, both 
individually and collectively, what the future might hold.
 Finally, 30 years is long enough to educate us. We have had 30 years 
during which we can see what challenges a changing climate brings us. 
Thirty years that are informing us about the next 30 years, which will be 
warmer still.
 Those who are under 30 years old have not experienced the climate 
I grew up with. In another three decades, those born today will also be 
living in a climate that, by fundamental measures, will be different than 
the climate of their birth. Future success will rely on understanding that 
the climate in which we are all now living is changing and will continue 
to change with accumulating consequences.

This is an excerpt of an article that originally appeared at The Conversation. 
Read the original at http://umicheng.in/1h5mqN8

Let’s call it: The climate has changed

GOOD LISTENERS
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EXPERT TAKE: Four Slices on Success
What is the biggest, surprising key 
to entrepreneurial success?

RANDOM ACCESS

14

Thomas
Zurbuchen
Professor of Aerospace
Engineering and Climate and 
Space Sciences and
Engineering

Aaron
Dworkin
Founder of the Sphinx Organization; 
Paul Boylan Collegiate Professor of 
Music and Dean of the U-M School 
of Music, Theatre and Dance; 
award-winning violinist

Grace
Hsia
(BSE MS ’12, MsE ’13)
CEO, Warmilu

Mary
Petrovich 
(BSE IOE ’85) Operating Executive,
Carlyle Group

The biggest surprise is that the first 
idea almost never matters when 
predicting entrepreneurial success. 
Instead, success comes from 
innovation/iteration cycles through 
which the idea and implementation 
get shaped and adapted.

When asked about the key to 
success, Arthur Johnson, major 
leader in the Detroit community 
said, “Doing more in life than is 
required.” And in my experiences, 
one of the key things has been 
“creative persistence.”

Running a startup is like riding a 
rollercoaster. Figuring out what 
you didn’t know you didn’t know, 
focusing on data and not just 
gut feelings, knowing when to 
ask mentors for help – these are 
the tracks and brakes and safety 
bars that get you through the 
corkscrews, barrel rolls and ups 
and downs.

Infect the world with energy 
and enthusiasm – meaning you 
should question the status quo, 
embrace adversity, out-hustle 
everyone around you, redefine 
the height of the bar, and be 
humble. The road to riches – as 
an entrepreneur or on any path – 
through the mastering the simple 
and “obvious” that I just listed … 
because doing those things is not 
as common as you might think!

OF ROLLERCOASTERS AND HUSTLING

As soon as we arrived at Cape Coast we 
headed to Kakum National Park, one of the 
last remaining rainforests in West Africa. Only 
10 percent of the original rainforests in West 
Africa remain, and having the opportunity to 
take in one of these last remaining rainforests 
is something that I will never forget.
Caroline Soyars, Biomedical Engineering
Design for Maternal Health
Kumasi, Ghana
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RANDOM ACCESSLEAVING ON A JET PLANE

This summer, approximately 450 U-M engi-
neers traveled abroad to study, tackle projects 
with their student orgs, or work or intern. It’s 
not all work and no play. They shared their 
experiences across social media and on the 
#UmichEnginAbroad blog.

WIDE-EYED
WANDERERS

Two weeks have disappeared. We learned 
so much about sea turtles, gained hands-on 
experience with conservation work, helped 
clean up the community playground and lived 
the Costa Rican life with our host families.
College of Engineering Honors Global Outreach
Sea Turtle Conservation
Parismina, Costa Rica

“On Monday, my lab went on an excursion to 
Holzheizkraftwerk Berlin-Neukölln, a power 
plant that uses waste wood from old furni-
ture to provide heat and water to the south-
ern part of Berlin.”
Sam Taylordean, Mechanical Engineering
Technical University of Berlin
Berlin, Germany

Bright and early on the 17th we left for scuba 
diving and snorkeling on the Great Barrier 
Reef! Our exam was on the 20th. We all hun-
kered down for a few days of studying but it’s 
all over now and word on the street is that no 
one had trouble passing!
John Wolfe, Electrical Engineering
Energy Tomorrow 
University of New South Wales
Sydney, Australia

Experiences like these help prepare students 
as culturally competent, global engineers, 
which is why the College aims to get all 
undergrads out of the country before they 
graduate. See more at
http://umichenginabroad.tumblr.com/.

Our last lunch together as a group in Hua Hin, 
Thailand before everyone got on the the bus to 
head back to Bangkok. From there we split up 
to get on different flights: South Korea, Paris, 
Tokyo or Singapore, all heading back home.
Rhiannon Rush, Environmental Engineering
Engineering Across Cultures
Chiang Mai, Thailand

The Eiffel Tower is one of the most famous 
monuments in history and I was there, to see 
it, touch it, enjoy it and admire it. It was still 
hard to believe I was actually there. We got 
to go all the way to the top, so high that our 
ears popped!
William Valverde, Mechanical Engineering
University of Technology of Troyes
Troyes, France
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ROW BLUE
In July 2015, Brown and two of his fellow Michigan Engineers 
(Matthew Herbers and Mitchell Tyson) helped earn gold for the 
U.S. in the men’s eight final at the World University Games in 
South Korea. Brown rowed stroke seat in that winning boat, and 
is pictured here at far right as stroke of a four during training with 
U.S. Rowing teammates on Ford Lake in Ypsilanti, Mich. 
 Often half of the U-M Men’s Rowing team is made up of 
Michigan Engineers. Scan this page with the Decoder in the One 
Cool Thing app (see more on p. 9) to watch a U-M engineering 
alumnus explain why he thinks the sport is a natural fit. 
 Also pictured, front to back, are Austin Gentry from Grand 
Valley State University, Ian Luetzow from Drexel University and 
Pete McHugh from Purdue University.

PHOTO: Marcin Szczepanski

RANDOM ACCESS

“
REMEMBERING ALL OF THE WORK 
WE PUT IN AND KNOWING NOBODY 
HAS TRAINED HARDER, AND MORE 
IMPORTANTLY, SMARTER, IS WHY 
WE GO TO THE LINE KNOWING WE 
CAN WIN.
”

–ALEX BROWN, MICHIGAN ENGINEERING STUDENT 
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WHAT’S A SLIDE RULE? RANDOM ACCESS

TIME WARP

We asked alumni and students to answer these 
questions about their time on campus. 

What research will change the world?
Then: Computer programming on IBM punch 
cards, the start of bioengineering
Now: Wearable tech, autonomous cars, thermal 
insulating materials (like skin for supersonic 
aircrafts)

What items help you study?
Then: Slide rule, friends, calculators, pencil/
paper. “Coursepacks were a hot item.”
“One professor used an instant Polaroid picture 
like a flash card to learn each name. That was 
impressive!”
Now: “Old-fashioned flash cards and high-
lighters. If my laptop is around, I’ll probably 
just end up on Buzzfeed.”

Organizations and extracurriculars?
Then: Homecoming Committee, Yearbook, 
Phi Sigma Kappa social fraternity, Triangles 
honorary fraternity, Vulcans honorary fraternity
Now: Baja racing, Michigan Engineering Zone 
(robots), MBuRST (Michigan Balloon and 
Satellite Recovery Testbed)

Where would you go on a first date?
Then: Most common answer: Stucchi’s. Others: 
Charlie’s, a movie, Hill Auditorium, The Arb, a 
fraternity party, Espresso Royale coffee shop
Now: Most common answer: Sava’s or, “What-
ever restaurant she’s into.”

How do you communicate with family?
Then: Call on the payphone – collect (1995), 
dorm phone (1968)
Now: Text message, FaceTime, phone, 
WhatsApp, Skype

The Michigan Engineering 
student, then and now
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 So Marentis initiated a collaboration with 
Nikolaos Chronis (pictured), an associate profes-
sor of mechanical engineering, to develop a tag 
that shows up clearly in post-surgical X-rays 

BETWEEN 3,500 AND 30,000 PATIENTS 
ARE CLOSED UP WITH UNWANTED 
SOUVENIRS ANNUALLY

RANDOM ACCESS

Surgeons rarely lose anything in a patient, but 
with 20 to 34 million surgeries that have a high 
risk for this mistake each year, the cases add up. 
Between 3,500 and 30,000 patients are closed 
up with unwanted souvenirs annually, costing 
about $1.5 billion in further surgeries and liti-
gation. Now, U-M engineers and doctors have 
developed a solution that could prevent most 
of these incidents.
 “As a resident, we saw these cases,” said 
Theodore Marentis, a former radiology resident 
at U-M. “We saw both the few missed objects 
and how easy it would be to miss them.”
 One of the main problems is that some 
objects, like the gauze pads used to soak up 
fluids, are extremely difficult to spot in X-ray 
images. Trained radiologists miss them as often 
as 40 percent of the time. 

and is also small enough to attach to operating 
room gear. Their design, a plastic pellet about 
the size of an ibuprofen tablet, with four me-
tallic balls inside, allows both radiologists and 
software to spot tags reliably. It wouldn’t be “no 
objects left behind,” but it could be close.

POST-SURGICAL LOST AND FOUND

GIVING THE 
X-RAY
SOMETHING 
TO SEE
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In the image on the right, the arrow indicates how 
the software successfully located the tags despite 
many distractions included in this cadaver X-ray.

In 2013, three engineering students with a common vision bought an 
18-year-old motorcycle with their own money. It was the birth of the 
University of Michigan Electric Motorcycle Racing Team. Two years later, 
they have one sick bike and are shooting for a world record. 
 This fall at the dragway in Milan, Mich., the team is trying to beat 
the existing world record for their class: a street legal motorcycle, with 48 
volts, on a 1/8 mile drag race. Klaus Nissen from Malmo, Sweden, set the 
record in 2012, reaching a speed of just over 82 mph.
 One of the coolest things about the U-M team’s bike, Chronos, is 
what happens when you turn it on. “The sound you hear from our bike 

is very refined,” says 
Rossen Pomakov, 
team manager and 
electrical engineering 
student. “You hear 
a slight whizzing 
coming from the 
motors and the chain going through the rear sprocket. It’s the sound of 
something very new, completely efficient and a lot more powerful than 
most gas-powered bikes.”

RANDOM ACCESS
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ELECTRIC BLISS

BIKE FRAME: 1997 Suzuki Katana GSX600F

MOTORS: Two brushed DC motors running in parallel

BATTERY TECHNOLOGY: Lithium Cobalt Oxide batteries

SUPPLIED CURRENT: 900 amps

SUPPLIED VOLTAGE: 48 volts

SUPPLIED POWER: 1800 watts

MOTOR SPEED: 3100 rpm

SUPPLIED TORQUE: 430 ft-lb (Same as the Ford F150; 

compare with the base model 2015 Corvette at 460)

A new student team. A new 
world record.

ALL CHARGED UP
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ELECTRIC BLISS
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HANGING AROUND
Amidst the bustle of the Central Campus Diag, Rami Farawi, a U-M 
undergraduate, finds a moment of peace. Bikes whiz by as visiting 
families try to dodge them, orientation guides instruct their groups 
not to step on the block M, and the faint sounds of a harmonica 
with a scratchboard keeps the beat. Meanwhile, Farawi, curled up 
with a book in his hammock, waits for his girlfriend to get off her 
shift at a State Street restaurant.

PHOTO: Joseph Xu

VIEW FROM ANN ARBOR
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DOMINANT TRAITS
SOME OF THE BEST SOLAR RACERS IN THE WORLD?

STORY BY: Ben Logan PHOTOS BY: Evan Dougherty

WHY ARE THESE U of M STUDENTS



HE FINE SAND SWIRLS WITH THE SLIGHTEST 
BREEZE, AND FLOATS ACROSS THE CEASELESS 

DUNES. ROLLING DESERT MEETS THE HORIZON IN 
EVERY DIRECTION. ONLY 50 MILES FROM THE SAUDI 
BORDER, A SINGLE ROAD CUTS THROUGH THE  

ENDLESS PANORAMA. SUDDENLY, LIKE A MIRAGE,  
THE MICHIGAN SOLAR CAR, QUANTUM, AND ITS  
SUPPORT VEHICLES APPEAR ON THE LONELY ROAD.

older car, exhibition style—and then Michigan Solar Car set 
in,” explains team manager Jeff Ferman (BSE CS ’08). Now 
racing for first place, Michigan’s genetic solar racing savvy 
would be put to the test like never before.
 But to understand any inherited trait, one must look 
to the past.
  

n 1988, then-student Bill Kaliardos (BSE ME 
’90, AeroE ’90) returned to North Campus after 
his third stint at the NASA Dryden (now Arm-
strong) Flight Research Center with the U-M 
AeroE NASA Co-op program. “It’s the dry lake 
bed out in California where they do all the flight 
testing,” explains Kaliardos. “There was lots of tin-
kering to do. Lots of hands-on work—something I 

really liked and wanted as part of my academic expe-
rience.” He had always been a tinkerer. “I remember buying a 
single solar cell at Radio Shack when I was about 10 years old. 
There wasn’t much I could do with it, but it fed an interest in 
alternative energy and conservation that stuck with me.”
 Kaliardos got involved with the U-M Society of Au-
tomotive Engineers (SAE). They had projects like the baja, 
formula and methanol conversion cars “that you could get 
involved with, get your hands dirty and put your theory 
into practice,” explains Kaliardos. One day, a notice came 
through the SAE office to see if anyone was interested in 
pursuing a solar car team.
 “I jumped at the chance,” says Kaliardos. “I thought, 
‘Oh wow, solar energy and all the hands-on stuff that I was 
interested in. I’ll certainly take this one.’” The concept of 
solar racing was in its infancy and Kaliardos had little un-
derstanding of what it was. He had never written anything 
like the proposal required to get the team up and running. 
“I’m a procrastinator by nature,” admits Kaliardos. “It was 
due right after spring break. So instead of going on a trip, I 
ended up borrowing a computer in the dean’s administrative 
offices while the secretary wasn’t there. It wasn’t a very fun 
way to spend a cold spring break, that’s for sure.”

It’s been three days and hundreds of miles of intensely close 
racing—and now it’s the final leg of the inaugural Abu 
Dhabi Solar Challenge. U-M has passed the leading car and 
is out in front, but to stand a chance of winning they must 
make up precious time. At this point, the slightest mistake is 
the difference between victory and defeat.
 From his vantage point atop a dune, a toothy grin 
appears from under the safari-style hat of Chuck Hutchins 
(BSE ME ’57). “It doesn’t get much better than this,” he 
laughs. The spry 81-year-old quickly heads toward his car, 
negotiating the dunes with the agility of a younger man. 
Nothing is going to keep him from watching Michigan cross 
the finish line, like he’s done so many times before.
 Hutchins has accompanied the team on all but two races 
throughout its 25-year legacy. Not only is he a mentor and 
supporter, he’s its biggest fan. His wife called him crazy when 
he flew from their home in Florida to watch the team cross 
the finish line in the 1990 GM Sunrayce. “It’s no crazier than 
our friends flying to Pasadena for a football game,” he replied.
 “This is one of the most successful efforts on campus,” 
Hutchins proudly exclaims. “No other student group has 
done anything with the continuity and success of the solar car 
team.” Widely regarded as one of the top teams in the world, 
Michigan has won the North American Solar Challenge eight 
times—and is currently the five-time defending champion. 
They’ve taken third in the World Solar Challenge five times.
 Solar car alumni have been an important part of the 
team’s legacy. They have helped disseminate an institution-
al knowledge of solar racing throughout the generations. 
They act as mentors, offer advice and participate in design 
reviews. But never before had a team of alumni and current 
students raced together. The Abu Dhabi Solar Challenge 
changed that. The timing of the race, the availability of the 
crew and a casual suggestion led to the serendipitous oppor-
tunity. Seven alumni from various U-M teams joined three 
current teammates to form an unprecedented crew.
 The multigenerational team arrived with moderate 
expectations. “We came here to just have fun and run an 

“NO OTHER STUDENT GROUP HAS DONE ANYTHING 

WITH THE CONTINUITY AND SUCCESS OF THE SOLAR 

CAR TEAM.”

Quantum’s caravan 
pass a competitor

Chuck Hutchins at the starting line of 
the Abu Dhabi Solar Challenge.

Early concept sketches of Sunrunner.
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 In the end, he produced a document, not knowing 
whether it was good or bad. “My guess is that the appli-
cation committee looked at the passion more than the 
quality,” confesses Kaliardos. “I think the legacy of Michigan 
Engineering and our ties to the auto industry helped—we 
have the potential, just give us a chance. It was an awesome 
feeling when I found out it was accepted.”
 Out of 60 proposals, 32 teams were accepted for the 
1990 GM Sunrayce. Now Michigan just needed to put to-
gether a team that could (from scratch) fund, design, build 
and race a solar car. After five months of meetings and hard 
work with a skeleton crew, Kaliardos started looking for a 
manager to lead the project so he could focus on the design. 
He had met Susan Fancy (BSE ME ’91) through SAE. “She 
was just getting done with the methanol car project, which 
ended poorly,” recalls Kaliardos. “The one thing I saw in 
Susan was the fire in her belly. I knew how much it pained 
her not to have success with the methanol project. Having 
been through that, she was in a good position to know how 
to do it better.”
 “We came in second to last place with a rod knock, 
which is the last thing that happens before an engine blows 
up,” says Fancy. “I’ll never forget, we came back to the auto 
lab feeling defeated. Bill came up to me and said, ‘You 
know, I wrote a proposal to GM to build a solar car and I 
decided I don’t want to run the team. Do you want to do 
this?’” Fancy hit the ground running. She helped recruit a 
team that would lay the foundation for hard work and inno-
vation that still defines the program.
 Fancy promoted the first mass meeting with fliers, the 
social media of the time. One hundred and forty people 
showed up, including Paula Finnegan Jones (BSE IOE ’90). 
“I was not a car girl,” says Jones. “Solar racing just inher-
ently catches your imagination. It was different. It was new. 
It was related to alternative energy. We were the first large 
cross-functional project on campus that involved so many 
different schools.“ Jones would go on to become a team 
leader and one of the first drivers.

 The hard lessons from Fancy’s experience with the 
methanol car focused her energy. The methanol team’s lack 
of financial resources inspired her to recruit students from 
the business school to tackle fundraising. The sting of a 
second-to-last-place finish with a floundering car guided her 
strategy toward reliability. “I was thinking, ‘My gosh, let’s 
just make sure we finish the race,’” recalls Fancy.
 Reliability became the foundation of their program. 
They obsessively tested every possible scenario so that the 
car and team could handle anything that might arise. They 
drove the race route in advance, digitizing the road grades 
and speeds—an elaborate and technical endeavor before the 
age of Google Maps. It led to the development of Sunrunner, 
a much larger, and consequently slower car than what other 
teams were building.
 “I remember the first time General Motors got the 
various team leaders together before the race,” says  
Fancy. “Some of the other teams literally laughed at us. I 
was so hurt. I said, ‘You know, we hope to put our best foot 
forward.’” After a year of sleepless nights and more than 
110,000 student hours, it was time to race. Sunrunner was 
the only car to finish all 11 stages of the 1990 GM Sunrayce 
unaided. Jones drove the car across the finish line an hour 
and a half ahead of their closest competitor. The team later 
took third place at the World Solar Challenge in Australia. 
Placing first in the American race and third at Worlds is as 
high as any other Michigan team has gone.

         
uantum, however, matched it. With 
two American championships, a 
third place finish at Worlds, and the 
race in Abu Dhabi, “no other U-M 
car has raced in four races,” explains 
economics major and driver Noah 
Kaczor. “The team that raced the pre-
vious car, Infinium, disassembled it 

after Worlds and weighed every single component. In the end, 
they cut 200 pounds off of Quantum.” That crew also slaved 
over aerodynamics. With the help of an industry sponsor, “we 
ended up with what we think is the most aerodynamic solar 
car running right now,” says Kaczor. It is a testament to the 
team’s cumulative achievements.
 Aerodynamic innovation has been a secret weapon for 
Michigan solar cars from the beginning. As the aerodynamic 
lead for the 1990 team, Bill Kaliardos spent countless hours 
with Sunrunner in the U-M and General Motors wind tun-
nels—relentlessly testing design iterations. At the time, Sun-
runner set the record in GM’s wind tunnel for lowest drag 
coefficient. Another example of aerodynamic supremacy was 
in the 2005 North American Solar Challenge.

 “On the second day of the race, Michigan was in the 
lead, but the location of our stopping position was under 
intense cloud cover—all the other teams were in sunshine,” 
recalls Hutchins. “We didn’t get any solar charging that eve-
ning, and the next morning we sat and watched the other cars 
go by. When we got to Winnipeg, we were 29 minutes be-
hind Minnesota. The next day, there was a 30-knot crosswind 
that blew Minnesota all over the road and forced them to 
slow down.” Michigan’s more aerodynamic car, Momentum, 
slipped through the wind, gained 44 minutes and ended up 
winning the 2,500-mile race by less than 15 minutes.
 It has always been a goal of U-M solar car teams to find 
creative ways to get a competitive advantage. “Every team has 
a scout car, but our scout car used to mark directions on the 
road,” says Ferman. “It was incredibly convenient and helped 
us not miss turns. We were also doing advanced weather 
monitoring before other teams. We had a UAV and 15-foot 
diameter weather balloons to help us track entire air columns.”
 Less technical but nonetheless strategic examples 
include deploying a road kill team to remove any unforeseen 
speed bumps. If the race crew could find a place to end the 
day next to a reflective body of water, it would position the 
solar array so that reflected light would provide a double 
dose of solar energy to the battery.
 More extreme instances of creativity have actually led 
to official rule changes, known by some as “Michigan rules.” 
For example, the Momentum team took advantage of the 
desolate nature of the Stuart Highway in Australia. As with 
most roads, it is crowned to help with drainage. Driving 
on the correct (southbound) side of the road slightly biases 
an eastward tilt of the solar panels. By passing a car at a 
snail’s pace, the team would end up driving on the wrong 
side of the road for much of the afternoons. In doing so, 
they were able to optimize a slightly advantageous angle for 
solar charging. The race committee is now very clear about 
following road rules.
 Another more technical example occurred between the 
2005 and 2007 World races. The rules had been changed 
to limit a car’s solar cells to six square meters. Michigan’s 
interpretation of that rule recognized that although solar cell 
area was regulated, solar collection was not. This led to the 
implementation of a new tracking parabolic concentrator sys-
tem, which allowed the team to maintain eight square meters 
of collection area. Several official rules concerning concentra-
tors and clarifying restriction on solar panel collection were 
subsequently put in place.
 Many rules are designed for safety, but simply put, 
solar car racing is dangerous. “In 1995, we had a flat tire 
and hit the gravel on the shoulder,” recalls Hutchins. “The 
car skidded, rotated and went across oncoming traffic and 
crashed on the other side of the highway.” In 2012, the 
team spun out in the rain headed into Minneapolis. They’ve 
crashed twice in Australia.
 “The 2001 car crashed violently and it was miraculous 
that no one got hurt,” remembers 1999 crewmember Joe 
Lambert (BSE AeroE ’04). “We had been experimenting 
with four-wheel steering. We thought it was a great asset but 

“AT THE END OF THE DAY, ENGINEERING REALLY JUST 

BOILS DOWN TO PEOPLE.”

Paula Finnegan Jones at the finish line of the 1990 GM Sunrayce
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Testing Sunrunner in the GM wind tunnel

Joe Lambert tapes Quantum

YELLOW TAPE IT 

From team to team, the people change, the car changes. The 
tape does not. “Yellow tape” is as much a part of the team 
identity as the Block M. The first team discovered that using 
tape to cover seams on the car canopy led to a noticeable 
improvement in aerodynamics. Yellow tape was an asset in 
helping Sunrunner set the lowest drag coefficient in the GM 
wind tunnel at that time (0.108).
 To avoid clashing Maizes, the paint on all U-M solar 
cars has been strategically matched to the shade of the tape’s 
signature yellow.
 The team goes through rolls upon rolls of yellow tape. 
When they travel, they bring box loads. And beyond its 
primary function, team members use the tape to repair 
textbooks, patch shoes and mark personal items and tools. At 
the end of a race, the leftover yellow tape becomes everyone’s 
practical memento, explains Bill Kaliardos. “It was a sad day 
for me when I used up my last inch of it a decade later.”
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it didn’t give the driver much ability to recover from a slide. 
On a perfectly beautiful day in The Middle of Nowhere, 
Oklahoma, we were sailing along at 60 mph. A big pothole 
surprised the driver. She swerved to avoid it and went into 
an uncontrollable slide. The car went across an oncoming 
lane, through a barbed wire fence and launched about 30 
feet down into the woods. It went from a perfect day to 
a worst-case scenario in less than a second. She had a few 
bruises on her shins, but was otherwise fine.”
 Less dangerous, but equally tense moments happen to 
every race crew. How a team handles unforeseen mechani-
cal, electrical and weather situations can make the difference 
between first and second. It’s those adrenaline-pumping 
situations that make the taste of victory sweeter, or defeat 
more rancid. “I don’t remember a scarier moment than 
when the chain slipped off the motor 45 minutes before the 
finish line in 1990,” recalls Jones. “There was a moment of, 
‘Aahhh!’ But we had a procedure – got out and fixed it.”
 From team to team, the shared experiences and 
emotions endure. “Solar car people are the kind of people 
who, if something is easy, they’re not having fun,” concludes 
Kaczor. “They love putting themselves through adverse 
situations.” Long hours and sleepless nights are par for the 
course. “When I work on something, I’m all in,” says Jones. 
“When you have a similar mindset and work ethic, you just 
gravitate toward those people.”

 
igorous preparation and practiced 
procedures come from learning hard 
lessons. The importance of sharing 

those lessons from team to team 
was evident early on. The 1990 GM 
Sunrayce was thought of as a one-off 
event, and the team hadn’t anticipated 
the need to transfer knowledge to a 

successive group of students. When the decision was 
made to build another car, a team subcommittee was put 
in charge of the transition and the second U-M solar car, 
Maize & Blue, defended the U.S. championship. But then 
there was a break in the cycle. 
 “When we were again changing over to a new group of 
leaders, we didn’t set up any real transition,” says early team 
member Furqan Nazeeri (BSE AeroE ’94). “As a result, much 
of the knowledge transfer didn’t happen. Poor succession 
planning was one of the primary mistakes we made between 
the ‘93 and ‘95 teams.” In 1995, the U-M car, Solar Vision, 
crashed and failed to finish the Sunrayce. “At the end of the 
day, engineering really just boils down to people,” says Na-
zeeri. “That’s the real lesson of the solar car team.”
 It took time for the program to rebound.
 “MaizeBlaze (in 1999) was a massive defeat,” says 
Lambert. “I remember standing in a rain storm in North 
Carolina spitting nails mad. We had failed to properly test the 
car in the rain before the race.” MaizeBlaze ended up finishing 
seventeenth in that year’s Sunrayce. “That’s when I decided 
to come back and help reinvent the program and the team.” 
Lambert came back determined to unite the team around a 

 “Blue, you are clear to merge left ... Merge left.” At 
this point, every second counts. “Quantum was driving 
better than ever on the last day,” says Kaczor. “Joe had made 
some suspension adjustments, so the car was much more 
stable.” Negotiating the roundabouts that punctuate the 
small towns separating Quantum from the finish line had 
become routine. As the U-M caravan approached the next 
circle, routine went out the window. Loud squealing from 
skidding tires was followed by stunned silence.
 The local police had been helping control traffic 
throughout the race, specifically at roundabouts. As Mich-
igan’s lead vehicle began to exit this particular roundabout, 
the police followed, incidentally letting in oncoming vehi-
cles. Quantum and the chase vehicle didn’t realize what was 
happening, and suddenly a heaving water truck was barrel-
ing into their path. Quantum slammed on the brakes, with 
the chase car skidding quickly toward the fragile solar array. 
By the grace of good driving, and 
some luck, both cars stopped within 
feet of disaster. After a collective 
breath, Lambert is back on the radio. 
“You’re good. Hold position, Blue. 
Okay Blue, you are clear to pass.”
 On the final day, Quantum zips 
across the finish line ahead of all the 
other cars. Still not knowing if they have made up enough 
time to win, the team celebrates. “This is way more than we 
ever expected,” says Ferman. “Watching the Michigan spirit 
pull through and people pull closer and closer together has 
showcased exactly what we’ve got out of this program—and 
exactly what we’ve built this program to do.”
 That night, they celebrate some more and share solar 
car stories. The next morning, it is official. Quantum won 
the three-day race by roughly two and a half minutes. 
A team of people who had never raced together beat 14 
teams from around the world. It was the first U-M Solar 
Car victory on a global stage. “It speaks to the depth and the 

integrity of the program that we’ve built,” says Lambert. “You 
can step back in, and the heartbeat is still the same. The idea 
is still the same.”
 Twenty-five years since Sunrunner, close to 3,000 
Michigan engineers can call themselves solar car alumni. At 
the Abu Dhabi awards ceremony, several of them hoist Chuck 
Hutchins onto their shoulders. His smile is wider than his 
calling card Block M bowtie. “I think the alumni have come 
through strong. I hope this has influenced the students with 
us and impacts the next car because we have got to do some-
thing outstanding. I mean really outstanding. The other teams 
are not going to stand still.”
 
Follow the team as they race their new car, Aurum, across the 
Australian Outback. The World Solar Challenge begins Oct. 18 
and ends seven days and some 3,000 kilometers later.

common vision and unwavering commitment to success. “We 
didn’t want to have a one-hit wonder—we wanted to restore a 
legacy,” says Lambert. “That is more work than building a car 
or winning a race, but a lot more fulfilling. That’s probably 
where some of that intensity came through.” That intensity 
characterized his no-nonsense reputation and actually landed 
him in the hospital for exhaustion on one occasion.
 “I guess it worked,” confesses Lambert. “It’s funny, 
when you win a race, everything you did was great. When 
you lose, everything you did was wrong.” Lambert helped 
lead the 2001 M-Pulse team to victory in the American So-
lar Challenge. Michigan has won that event five times since.
 Lambert’s reputation followed him to Abu Dhabi, where 
he joined the team as crew chief. “I’d never met Joe, but ev-
erybody’s heard of Joe—he’s a legend,” says current race strate-
gist Leda Daehler. “I thought he would be really intimidating 
and crazy, but he’s been extremely helpful to me over the past 
week. I’m coming into a leadership role on the team, and I 
value his perspective on what it was like in the past—what 
worked and what didn’t. Every day I feel like there is a new 
thing that I learn from these guys—a lesson of the day.”
 “I hadn’t raced in over a decade and it was amazing to 
see the Abu Dhabi team work together,” smiles Lambert. “A 
team that has never raced together is reading off the same 
sheet of music. Everyone knows the procedures and radio 
calls—even the way the car is moved and handled. It is cool 
to see that a lot of the stuff the 2001 team had done is still 
adding value and being built on.”

he team in Abu Dhabi is in full race 
mode, and its synchronicity is on 
display as Quantum charges ahead, 

battling for time. The chase vehicle radios 
calculated speed changes and maneuvers to 
the driver.  

“IT’S FUNNY, WHEN YOU WIN A RACE, EVERY-

THING YOU DID WAS GREAT. WHEN YOU LOSE, 

EVERYTHING YOU DID WAS WRONG.”

Race strategist Leda Daehler being briefed by Joe Lambert in Abu Dhabi.

Quantum is first to cross the finish line on the final day. 

The team and their companions from Abu Dhabi University on the winner 
podium at the Abu Dhabi Solar Challenge awards ceremony.
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AURUM
2015

WATCH IT ALL UNFOLD.

THE SOLAR CAR DIGITAL GATEWAY IS YOUR

REAL-TIME WINDOW TO THE WORLD SOLAR 

CHALLENGE.

http://umicheng.in/solar25

GET ACCESS TO:

• Live race updates

• Pictures and videos

• Solar Car video game

• Team roster

• Car specs

• Team history

1. Download the One Cool Thing app from the App Store or Google Play

2. Launch the app and swipe to the right to view the navigation

3. Select “Decoder”

4. Hover over the image of the car to see it in 3-D

2015 WORLD SOLAR CHALLENGE

From one of the harshest, most desolate environments on 

earth, a world champion will emerge. Competing against 29 

other teams from 17 countries, the Michigan Solar Car Team 

will race 1,800 miles down through the Australian Outback in 

the 2015 Bridgestone World Solar Challenge.

 U-M has qualified for this prestigious race 10 times 

now, but they have never won and finished third five times – 

a habit they are eager to break. As the team races for the 

world title beginning Oct. 18, you can go along for a ride at 

umicheng.in/Solar25. 

THE COMPETITION

You know the American team, of course, but what about the 

competition? Nuon will be there. Tokai will be there. These 

two teams, from the Netherlands and Japan respectively, 

have been formidable opponents for Michigan, dominating 

the World Solar Challenge for the past 14 years. What will 

it take to win? Better solar cells? Better aerodynamics? Better 

strategy? Likely all of the above, and more.

 But while these two solar racing powers are certainly the 

ones to beat, Michigan needs to keep a close eye on those teams 

making up ground behind them. Teams like Punch Powertrain 

from Belgium, Twente from the Netherlands and Stanford from 

the U.S. all have the potential to provide stiff competition.

SEE THE CARS 
UP CLOSE IN  3-D

USE THE ONE COOL THING APP

TO INTERACT WITH 3-D MODELS OF THE SOLAR CARS.

GENERATION

featured an aerodynamic, assymetric 

design after race regulations required 

cars have four wheels.

RACE RESULTS 

9th in 2013 World Solar Challenge

GENERATION
2013

QUANTUM
2011

QUANTUM 

was the first U-M car to race in and win 

two American Solar Challenges, as well as 

the first with a victory in an international 

competition

RACE RESULTS 

3rd in 2011 World Solar Challenge

1st in 2012 American Solar Challenge

1st in 2014 American Solar Challenge

1st in 2015 Abu Dhabi Solar Challenge

CONTINUUM
2007

CONTINUUM 

debuted an innovative solar concentrator 

system in Australia, but its success was 

overshadowed by a crash on day one of 

the race.

RACE RESULTS 

7th in 2007 World Solar Challenge

1st in 2008 N. American Solar Challenge

INFINIUM

acheived a top speed of 105 MPH, the 

fastest of any U-M car, at one of Ford 

Motor Company’s test tracks.

RACE RESULTS

3rd in 2009 World Solar Challenge

1st in 2010 American Solar Challenge

INFINIUM
2009

2015 route, World Solar Challenge
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SpectruM
2003

SPECTRUM

was the first U-M car built to carry two 

passengers, allowing for a larger solar 

array as permitted by race regulations.

RACE RESULTS 

Failed to qualify for 2003 American Solar 

Challenge due to turning radius difficulty

MOMENTUM 

featured a three-wheeled design in order 

to improve on the aerodynamics of previ-

ous four-wheeled U-M cars.

RACE RESULTS 

3rd in 2005 World Solar Challenge

1st in 2005 N. American Solar Challenge

MOMENTUM
2005

SOLAR VISION
1995

SOLAR VISION was the first U-M car 

to have a chassis built out of composite 

materials, as opposed to an aluminum 

space frame.

RACE RESULTS 

Dropped out of Sunrayce ‘95 due to 

safety concerns

WOLVERINE

featured aluminum disc wheels due 

to the unreliablility of the three-spoke 

magnesium-case wheels on U-M’s 

previous car.

RACE RESULTS 

6th in Sunrayce ‘97

WOLVERINE
1997

SUNRUNNER
1990

SUNRUNNER

set and shares the U-M record of 3rd 

place in the World Solar Challenge and 

1st place in Sunrayce, now the American 

Solar Challenge.

RACE RESULTS

1st in 1990 GM Sunrayce USA

3rd in 1990 World Solar Challenge

MAIZE & BLUE

was designed using the same CAD soft-

ware as the Boeing 777 and was tested 

in Lockheed’s wind tunnel in Atlanta, Ga.

RACE RESULTS

1st in Sunrayce ‘93

11th in 1993 World Solar Challenge

MAIZE & BLUE
1993

M-PULSE

crashed a mere 17 days before the start 

of the American Solar Challenge. The 

team completely rebuilt the car and won 

the race.

RACE RESULTS 

3rd in 2001 World Solar Challenge

1st in 2001 American Solar Challenge

M-PULSE
2001

MAIZE BLAZE
1999

MAIZE BLAZE

had its array completely rebuilt for 

the World Solar Challenge after it had 

frequently shorted in Sunrayce99 due 

to rain.

RACE RESULTS 

19th in Sunrayce ‘99

9th in 1999 World Solar Challenge

DRIVE THE CAR YOURSELF!

GET IN THE DRIVER’S SEAT OF AURUM WITH 

OUR INTERACTIVE, ONLINE VIDEO GAME.

http://umicheng.in/solar25
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NORTHWESTNET
Boeing Computing Services

WESTNET
University of Utah

USAN
National Center 
for Atmospheric 
Research

MIDNET
University of Nebraska-Lincoln

NCSA
University of Illinois 
Urbana-Champaign

SESQUINET
Rice University

MERIT 
University of Michigan 

NYSERNET
Cornell University

PSCNET
Pittsburgh  
Supercomputer 
Center

SURANET
University of 
Maryland

JVNNSC
Princeton

SDSC
San Diego  
Supercomputing 
Center

BARRNET
Stanford University

 HOW THE  NET 
 WAS WON 

BY RANDY MILGROM THE ARPANET CAME BEFORE IT. AND THE  
WORLD WIDE WEB AND BROWSER TECHNOLOGY 
WOULD LATER MAKE IT ACCESSIBLE FOR THE 
MASSES. BUT IN BETWEEN, A SMALL ANN ARBOR- 
BASED GROUP LABORED ON THE NSFNET IN RELATIVE 
OBSCURITY TO BUILD—AND ULTIMATELY TO 
SAVE—THE INTERNET.



include every one of Michigan’s state uni-
versities). And as one of the earliest regional 
networks, Merit was among the first to support 
the ARPANET’s agreements on exchange 
definitions—the so-called Transmission Control 
Protocol/Internet Protocol (or TCP/IP) proto-
cols—along with its own. 
 The ARPANET slowly proved an extreme-
ly useful networking tool for the still rather 
limited and relatively small science research, 
engineering and academic communities. By 
1981 the ARPANET’s tentative successes 
would inspire the Computer Science Network 
(CSNET)—an NSF-supported network creat-
ed to connect U.S. academic computer science 
and research institutions unable to connect to 
the ARPANET due to funding or other limita-
tions. But as the ARPANET/CSNET network 
was growing, concerns nonetheless were build-
ing among scientists and academics that the 
United States had been falling behind the rest 

of the world—and in particular Japan—in the 
area of supercomputing. 
 To address the perceived supercomputing 
gap, the NSF purchased access to the several 
then-existing research laboratory and university- 
based supercomputing centers, and it initiated a 
competition to establish four more U.S. super-
computer centers. Michigan was among those 
that had prepared a bid—which it already had 
submitted by the time Van Houweling arrived 
on campus. But Van Houweling would quickly 
learn that Michigan’s proposal, though among 
the top-rated technically, was not going to 
succeed—if for no other reason than because it 
contemplated use of a supercomputer built in 
Japan. Cornell, Illinois, Princeton, and UC-San 
Diego were awarded the first four sites (and a 
Carnegie Mellon-University of Pittsburgh site 
was added later). 
 With a burgeoning group of supercom-
puting centers now in place—and a growing 

number of NSF-supported regional and local 
academic networks now operating across the 
country—the NSF needed to develop a better, 
faster network to connect them. Its NSFNET, 
operational in 1986, was at first modestly 
effective. But an immediate surge in traffic 
quickly swamped its existing infrastructure and 
frustrated its users.
 By 1987 the NSF was soliciting bids for 
an NSFNET upgrade. The Merit team, and 
Van Houweling—who had been discussing 
precisely this kind of a network with the NSF 
for several years—were ready to pounce. 

THE NSFNET TAKES OFF
Though the NSF and the State of Michigan 
funded Merit, it was and still is hosted by the 
University of Michigan, and all of its em-
ployees are University employees. Michigan 
Engineering professor Bertram Herzog was 
named Merit’s first director in 1966, and Eric 

Aupperle—who was now Merit’s president, 
and principal investigator for the NSFNET 
bid proposal—had been Herzog’s first hire as 
senior engineer. 
 The NSF had encouraged NSFNET 
upgrade respondents to involve members of 
the private sector, but nobody needed to tell 
that to Van Houweling. As Merit’s chairman, 
Van Houweling already had been cajoling his 
well-established contacts at IBM, who in turn 
convinced MCI—an upstart telecommuni-
cations company looking to make a name for 
itself in the wake of the breakup of the AT&T 
monopoly—to join the fold. IBM committed 
to providing hardware and software, as well 
as network management, while MCI would 
provide transmission circuits for the NSFNET 
backbone at reduced rates. With these commit-
ments in place, Gov. James Blanchard agreed 
to contribute $1 million per year over five years 
from the state’s Michigan Strategic Fund. 

ouglas Van Houweling 
was collapsed in a chair, 
overjoyed—but daunted by 
the task ahead. 
 Van Houweling had 
received unofficial word a 
few weeks earlier that the 
National Science Founda-

tion (NSF) had accepted his group’s proposal 
to upgrade an overloaded NSFNET backbone 
connecting the nation’s handful of supercom-
puting sites and nascent regional computer 
networks, but many details still needed to 
be negotiated with the NSF before a public 
announcement could be made. With those 
arrangements finally completed, that an-
nouncement, with some fanfare, would come 
the following day—on November 23, 1987.
 The core of the team that Van Houweling 
and Eric Aupperle had knit together—and 
that for six long weeks had labored 20 hours 
a day, seven days a week, obsessing over every 
detail of its response to the NSF’s Request For 
Proposal—had gathered in Aupperle’s Ann 
Arbor home, and had stayed late into the night. 
It would only have these next few hours to 
exchange congratulations, to celebrate—and to 
start thinking about what would come next—
before the real work would begin.
 The Aupperle living room surged all 
evening with anticipation and speculation. As 
the night wound down, someone sitting on the 
floor next to the sofa said, “I think this is going 
to change the world.”
 And yet they had no idea.

MICHIGAN AT THE FOREFRONT
Van Houweling was hired in late 1984 as the 
University of Michigan’s first vice-provost for 
information technology. Michigan Engineering 
Dean James Duderstadt and Associate Dean 
Daniel Atkins had fought to create the position, 
and to bring in Van Houweling, believing it 
critical to the University’s efforts to solidify and 
extend its already substantial computer standing.
 The transformative power of computing 
would begin to gain credence by the 1960s, 
but the University of Michigan was at the fore-
front of the movement a full decade earlier. In 
1953 its Michigan Digital Automatic Comput-
er (MIDAC)—designed and built to help solve 
complex military problems—was only the sixth 
university-based high-speed electronic digital 
computer in the country, and the first in the 
Midwest. And in 1956 the legendary Arthur 
Burks—co-creator of the Electronic Numerical 
Integrator and Computer (ENIAC; considered 
the world’s first computer)—had established 
at Michigan one of the nation’s first computer 
science programs. 
 Michigan also became involved in the U.S. 
Department of Defense CONCOMP project, 
which focused on the CONversational use of 
COMPuters (hence the name), and by the mid-
1960s the University of Michigan had estab-
lished the Michigan Terminal System (MTS)—
one of the world’s first time-sharing computer 
systems, and a pioneer in early forms of email, 
file-sharing and conferencing. In 1966 the 
University of Michigan (along with Michigan 
State University and Wayne State University) 

also created the Michigan Educational Research 
Information Triad (MERIT; now referred to as 
Merit), which was funded by the NSF and the 
State of Michigan to connect all three of those 
universities’ mainframe computers. 
 And it was Merit—with Van Houweling 
as its chairman—that would be critical in 
securing this latest NSF grant to rescue the 
sputtering NSFNET.

THE SLOW SPREAD OF
NETWORKED COMPUTING
 As computers grew in importance among 
academics, computer scientists and private and 
government researchers, efforts intensified to 
link them to share data among various locations. 
The Department of Defense Advanced Research 
Projects Agency (DARPA), which was leading 
this inquiry, had decided by the mid-1960s 
that large-scale simultaneous sharing of single 
communication links among more than one  
machine over long distances could be accom-
plished more efficiently using a new packet 
switching method of electronic connecting 
rather than the established circuit-switching 
method. In 1969 DARPA established the first 
packet switching computer network, called the 
ARPANET—a network to connect researchers at 
various locations—and for several years it would 
test these communications links among a few 
private contractors and select U.S. universities. 
 Michigan was a contemporary of the 
ARPANET through CONCOMP and Merit. 
By the mid-1970s Merit’s network had added 
Western Michigan University (and soon would 

 Packet Switching: Early computers were 
costly and huge—and a mostly scarce resource. 
As the need to serve multiple simultaneous com-
puter users grew, traditional telephone-based 
circuit switching operations—requiring 
continuously open and dedicated lines for 
relatively infrequent data transmissions—proved 
expensive and impractical. Essential to the birth 
of the Internet, therefore, was the realization 
that messages could be sliced into “packets” and 
sent separately—yet still stitched sensibly back 
together on arrival. Called “packet switching,” 
this system enabled single links to communicate 
with more than one machine at a time, and 
several users to access remote computers while 
sharing the same line. 
 TCP/IP Protocols: The ARPANET was 
the first major packet switching computer 
network, but as packet switching networks 
multiplied, connecting computers from different 
networks required new protocols (or rules). 
The new TCP/IP protocols—once described as 
a “handshake” of recognition among computers 
across virtual space—enabled virtually any 
computer network in the world to commu-
nicate directly with any other, no matter the 
hardware, software, or underlying computer 
language or systems used.
 Border Gateway Protocol (BGP): As 
regional networks proliferated, new protocols 
were needed to connect them. At a 1989 In-
ternet Engineering Task Force meeting, Cisco’s 
Kirk Lougheed and IBM’s Yakov Rekhter (part 
of the NSFNET team) sketched the first draft 
of the BGP on cafeteria napkins (shown in part 
above). Still known by some as the “three nap-
kins protocol,” the BGP was extensively tested 
before it was first deployed on the NSFNET, and 
it continues to send information that enables 
data to be routed along the appropriate paths—
even as there remains no Internet map, and no 
Internet traffic authority.

“THE INTERNET COULD ONLY HAVE
BEEN INVENTED AT A UNIVERSITY
BECAUSE IT’S THE ONLY COMMUNITY
THAT UNDERSTANDS THAT GREAT
THINGS CAN HAPPEN WHEN NO
ONE’S IN CHARGE”

A press conference on Nov. 24, 1987, at Wayne State University to announce that 
Merit had won the NSF grant to upgrade an overloaded NSFNET

THE FOUNDATIONAL
TECHNOLOGIES OF 
THE INTERNET
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to be the provider of the Internet.” 
 “Once the NSF made the [NSFNET 
upgrade] award, AT&T’s lobbyists stormed the 
NSF offices and tried to persuade them that 
this was a terrible idea,” says Van Houweling.  
 The NSFNET’s immediate challenge, 
therefore, was to avoid a flameout, explains 
Van Houweling. Getting overrun would have 
given this open model “a black eye”—enabling 
the telecommunications and computing 
companies to “rush in and say, ‘See, this doesn’t 
work. We need to go back to the old system 
where each of us manages our own network.’”
 But as Aupperle noted, “those networks 
weren’t talking to each other.” Proprietary 
protocols installed in the products of Digital 
Equipment Corporation, IBM, and other 
computer manufacturers at that time were 
hierarchical, closed systems. Their models were 
analogous to the telephone model, with very lit-
tle intelligence at the devices, and all decisions 
and intelligence residing at the center—whereas 
the Internet protocols have an open, distributed 
nature. The power is with the end-user—not 
the provider—with the intelligence at the edges, 
within each machine. 
 “AT&T’s model was top-down manage-
ment and control. They wouldn’t have done 
what the NSFNET did,” says Van Houweling. 
Unlike their proprietary counterparts, open 
protocols weren’t owned by anyone—which 
meant that no one was charging fees or royalties. 
And that anyone could use them.
 As it happened, “adoption of the open 
protocols of the NSFNET went up expo-
nentially, and it created what we would now 
call a viral effect, where everybody wanted it, 
including [eventually] the commercial world,” 
says Atkins. “It met the need and swamped 

the competition.”
 But the battle over proprietary standards 
would not be won easily or quickly. Before the 
open protocols could definitively prove their 
feasibility, a prominent competing effort in 
Europe to build and standardize a different set 
of proprietary network protocols—the Open 
Systems Interconnect (OSI)—was continuing 
to garner support not just from the telecom-
munications industry but also from the U.S. 
government. This debate wouldn’t fully and 
finally end for at least a decade—or until the 
end of the 1990s.
 Until the upgraded NSFNET started to 
gain traction, “everything had been proprietary. 
Everything had been in stovepipes,” says Van 
Houweling. “There had never been a network 
that had the ability to not only scale but to also 
connect pretty much everything.”
 “It was the first time in the history of 
computing that all computers spoke the same 
language,” recalled IBM’s Allan Weis at the 
NSFNET 20th anniversary. “If [a manufactur-
er] wanted to sell to universities or to a research 
institution that talked to a university, [it] had 
to have TCP/IP on the computer.” 
 Proprietary protocols “had a control 
point,” Weis added. “They were controlled by 
somebody; owned by somebody. TCP/IP was 
beautiful in that you could have thousands 
of autonomous networks that no one owned, 
no one controlled, just interconnecting and 
exchanging traffic.” 
 And it was working.

THE BUMPY ROAD TO COMMERCE
But continued growth would bring change, 
and change would bring controversy. 
 “When the NSFNET was turned on, 

As co-developers of the TCP/IP “open” protocols, 
(1) Vinton Cerf and (2) Robert Kahn are 
widely considered among the several “Fathers 
of the Internet.” Others given credit for help-
ing to give birth to the Internet include:
(3) Paul Baran, who developed the 
 fundamentals of packet switching while at 
 Rand Corporation in the early 1960s
(4) J.C.R. Licklider, DARPA’s first computer  
 research program director, whose 1962  
 “Galactic Network” concept was the first  
 to describe how computer networking  
 would enable social interaction
(5) Leonard Kleinrock, who published the  
 first book on packet switching theory, and  
 later convinced DARPA researchers of its  
 feasibility 
(6) Lawrence G. Roberts, who joined DARPA  
 in late 1966 and by 1967 had developed and  
 published the plan for the ARPANET
(7) Radia Perlman, whose “spanning tree  
 algorithm” enabled efficient bridging 
 among large-scale networks

 And the bid was won. 
 Now the team would need to build an 
extensive and upgraded infrastructure, using 
newer and more sophisticated networking 
hardware of a type never used before—and it 
would have to do it fast.
 The first generation NSFNET had  
employed a University of Delaware faculty- 
produced router—the device that forwards 
data among networks. That original router was 
nicknamed the Fuzzball, and ran at 56 kilobits 
per second. But the next generation was sup-
posed to run at 1.5 megabits per second—or 
nearly 30 times faster. 
 “A whole different category,” says Van 
Houweling, “and nothing like that existed. 
Today, you can buy a router for your house for 
about $50 to $100. But there were no routers 
to speak of then. You could buy one—for 
about a half million. But IBM committed to 
build it and write the software—for free!” 
 MCI’s Richard Liebhaber later recalled, 
during a 2007 NSFNET 20th anniversary 
celebration, how quickly things were moving—
and how much more there was to learn.  “All 
this baloney about, ‘We knew what we were 
doing,’” said Liebhaber. “When we committed 
to this, we didn’t have anything. We had ideas, 
but that was about it.”
 But somehow, it all worked. 
 Merit committed to making the new 
backbone operational by August 1988, and 
it accomplished that feat by July of that 
year—just eight months after the award. The 
newer, faster NSFNET connected 13 regional 
networks and supercomputer centers, repre-
senting more than 170 constituent campus 
networks. This upgraded network of networks 
experienced an immediate surge in demand of 
10 percent the first month—a growth rate that 
would hold firm year after year.
 “At first we thought it was just pent-up 
demand, and it would level off,” says Van Hou-
weling. “But no!”

 Merit had exceeded its own early expecta-
tions—though Aupperle modestly attributed 
that to “the incredible interest in networks by 
the broader academic communities” rather than 
to the new network’s speed and reliability. But 
the results were indisputable. With an opera-
tions center that operated nonstop, Merit’s staff 
expanded from 30 to 65 and overflowed into 
a series of trailers behind the North Campus 
computing center. 
 Craig Labovitz was a newly hired Merit 
engineer who had abandoned his PhD studies 
in artificial intelligence at Michigan because he 
was so fascinated by his at-first-temporary  
NSFNET work assignment. “Most people 
today don’t know that the heart of the Internet 
was once on North Campus,” says Labovitz. 
“It was where the operations and on-call 
center was, and where all the planning and the 
engineering took place.” Labovitz—who put to 
productive use the expertise he gleaned during 
his NSFNET tenure—now operates DeepField, 
an Ann Arbor-based cloud and network infra-
structure management company.
 The NSFNET soon proved to be the 
fastest and most reliable network ever. The 
new NSFNET technology quickly replaced the 
Fuzzball. The ARPANET was phased out in 
1990. And by 1991 the CSNET wasn’t needed 
anymore, either, because all the computer 
scientists were connecting to the NSFNET. As 
the first large-scale, packet switched backbone 
network infrastructure in the United States, 
almost all traffic from abroad was traversing the 
NSFNET as well, and its most fundamental 
achievement—construction of a high-speed 
network service that evolved to T1 speeds (1.5 
megabits per seconds) and later to T3 speeds 
(45 megabits per second)—would essentially 
cover the world. 
 “Throughout this whole period, it was all 
about the need to support university research 
that drove this project,” says Van Houweling. 
“Researchers needed to have access to these 

supercomputing facilities, and the way to do 
it was to provide them with this network. No-
body had the notion that we were building the 
communications infrastructure of the future.”
 But that’s the way it turned out.

THE PROTOCOL WARS
To the extent that any one or more individuals 
are said to have “invented” the Internet, credit 
generally goes to American engineers Vinton 
Cerf and Robert Kahn. Along with their team 
at DARPA in the mid-1960s, Cerf and Kahn 
developed (based on concepts created by Louis 
Pouzin for the French CYCLADES project) 
and later implemented the TCP/IP protocols 
for the ARPANET. The TCP/IP protocols were 
also referred to as “open” protocols—and later, 
simply, as the Internet protocols. (Cerf also 
may have been the first to refer to a connected 
computer network as an “internet”—though the 
“Internet” would not fully come to the attention 
of the general public for another two decades.) 
 The significance of the NSFNET’s success 
was not just that it scaled readily and well, but 
that it did so using the open protocols during a 
time of stress and transition.
 The open protocols had proved popular 
among computer scientists accustomed to 
using the ARPANET and the CSNET, but 
they still were relatively new and untested. As 
the NSF considered the NSFNET’s standards, 
there remained deep skepticism—and perhaps 
no small amount of self-interest—among com-
mercial providers that the open protocols could 
effectively scale. Every interested corporate 
enterprise was pressing for its own protocols. 
 “There was a race underway between the 
commercial interests trying to propagate their 
proprietary protocols, and the open protocols 
from the DARPA work,” says Daniel Atkins, 
now professor emeritus of electrical engineering 
and computer science at Michigan Engineering 
and a professor emeritus of information at the 
School of Information. “AT&T had intended 

“ALL THIS BALONEY ABOUT‘WE KNEW WHAT 
WE WERE DOING.’ WHEN WE COMMITTED TO 
THIS,WE DIDN’T HAVE ANYTHING. WE HAD
IDEAS, BUT THAT WAS ABOUT IT.”

BORN, NOT INVENTED

Merit’s depiction of the 13 regional networks and supercomputer sites the upgraded NSFNET initially connected 
when it launched in July 1988
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To Van Houweling, the stakes were high once the NSFNET 
bid was won. Scan this page with the Decoder in our app 

(see page 9) to watch him tell the story.

there was an explosion of traffic, and it never 
turned off,” says Van Houweling. Merit had a 
wealth of experience, and along with MCI and 
IBM it had for more than two years exceeded 
all expectations. But Merit was a nonprofit 
organization created as a state-based enterprise. 
To stay ahead of the traffic the NSFNET 
would have to upgrade again—from T1 to T3. 
No one had ever built a T3 network before. 
 “To do this, you had to have an organiza-
tion that was technically very strong, and was 
run with the vigor of industry,” reasoned Weis. 
This would require more funding, which was 
not likely to come from the NSF.
 In September 1990, the NSFNET team 
announced the creation of a new, independent 
nonprofit corporation—Advanced Network 
& Services, Inc. (ANS), with Van Houweling 
as its chairman. With $3 million investments 
from MCI, IBM and Northern Telecom, ANS 
subcontracted the network operation from 
Merit, and the new T3 backbone service was 
online by late 1991. The T3 service represented 
a 30-fold increase in bandwidth—and took 
twice as long as the T1 network to complete. 
 At this point the NSFNET still was servic-
ing only the scientific community. Once the T3 
network was installed, however—and some early 
bumps smoothed over—commercial entities 
were seeking access as well. ANS created a 
for-profit subsidiary to enable commercial traffic, 
but charged commercial users rates in excess of 
its costs so that the surplus could be used for 
infrastructure and other network improvements. 

 But several controversies soon arose. 
Regional networks desired commercial entities 
as customers for the same reasons that ANS did, 
but felt constrained by the NSF’s Acceptable 
Use Policy, which prohibited purely commercial 
traffic (i.e., not directly supporting research 
and education) from being conveyed over the 
NSFNET backbone.
 Even though non-academic organizations 
willing to pay commercial prices were largely 
being denied NSFNET access, the research 
and education community nonetheless raised 
concerns about how commercialization would 
affect the price and quality of its own con-
nections. And on yet another front, commer-
cial entities in the fledgling Internet Service 
Provider market complained that the NSF 
was unfairly competing with them through its 
ongoing financial support of the NSFNET. 
 Inquiries into these matters—including 
Congressional hearings and an internal report 
by the inspector general of the NSF—ultimate-
ly resulted in federal legislation in 1992 that 
somewhat expanded the extent to which com-
mercial traffic was allowed on the NSFNET. 
 But the NSF always understood that 
the network would have to be supported by 
commerce if it were going to last. It never 
intended to run the NSFNET indefinitely. 
Thus a process soon commenced whereby 
regional networks became, or were purchased 
by, commercial providers. In 1994 the core of 
ANS was sold to America Online (now AOL), 
and in 1995 the NSF decided to decommission 

the NSFNET backbone.
 And the NSFNET was history.
 “When we finally turned it over [to the 
commercial providers], the Internet hiccupped 
for about a year,” according to Weis, because 
the corporate entities weren’t as knowledgeable 
or as prepared as they needed to be. IBM—
which had several years’ head start on the com-
petition in building capable Internet routers—
didn’t pursue that business because others at 
IBM (outside of its research division, of which 
Weis was a part) still thought proprietary net-
works would ultimately win the protocol wars—
even as the NSFNET was essentially becoming 
the commercial Internet. Cisco stepped into the 
breach, and following this initially rocky period 
it developed effective Internet router solutions—
and has dominated the field ever since.
 “Whenever there are periods of transi-
tion … by definition they involve change and 
disruption,” says Labovitz. “So initially it was 
definitely bumpy. Lots of prominent people 
were predicting the collapse of the Internet. 
 “In hindsight, we ended up in a very 
successful place.”

BUT WHAT IF IT HAD FAILED?
Van Houweling is fond of saying the Internet 
could only have been invented at a university 
because academics comprise “the only com-
munity that understands that great things can 
happen when no one’s in charge.”
 “The communications companies that 
resisted did so on the basis that there was no 

regulations that would have allowed carriers to 
charge a premium for “fast lanes,” and to treat 
various kinds of information differently. But 
when it issued its final Open Internet Order in 
February 2015—following a public comment 
period marked by loud opposition—the FCC 
instead came out strongly against site and 
app blocking, speed throttling and paid fast 
lanes—which Atkins believes was “very much 
an attempt to preserve the original brilliance 
and culture of the Internet.” 
 Current FCC Chairman Tom Wheeler 
says strong rules are needed to protect against 
large broadband companies’ temptations to act 
as gatekeepers. “ISPs have the power to decide 
what travels between consumers and the Inter-
net,” Wheeler says. “They have all of the tools 
necessary to block, degrade and favor some 
content over others.” 
 “Facebook, Twitter—there are so many 
things that didn’t exist not too long ago, and 
that just keep happening,” Van Houweling 
says. “It’s important to keep the underlying 
vehicle open enough so that we can all just 
continue to add onto it at the ends. And of 
course the established players are not enthusias-
tic about that—especially the carriers.”
 And it may be ever thus.

1993 was a watershed year. The first Mosaic 
browser was released. CERN made its World 
Wide Web technology available to anyone. 
And a network for research scientists, computer 
scientists and a handful of other tech geeks 
exploded into the mainstream. 
 An enormous amount of new information 
suddenly was available—only on the Internet. 
 “And then something totally unexpected 
happened. People from all over the world just 
kept sticking things onto it—free of charge!” 
says Van Houweling, still in apparent awe more 
than two decades later. 
 There has, however, been pressure from 
time to time over the last decade and a half to 
place restrictions on that free flow of Internet 
access and information. For the most part the 
major communications carriers have pushed 
for change, while the resistors have rallied 
around a concept that has come to be called 
Net Neutrality—which essentially means that 
all information should be treated equally. 
 The NSFNET’s rapid success nearly three 
decades ago was crucial to creating that open 
mindset at its earliest stages, and Atkins argues 
that without that history, “we’d likely be way 
down the road of non-Net Neutrality by now.” 
 Most recently, the Federal Communi-
cations Commission (FCC) issued tentative 

control,” Van Houweling says. “From its own 
historical perspective, this looked like pure 
chaos—and unmanageable.”
 Labovitz agrees. “It was an era of great 
collaboration because it was a non-commercial 
effort. You were pulling universities together, 
so there were greater levels of trust than there 
might have been among commercial parties.” 
 So what would the Internet look like today 
if it had gone AT&T’s way? One possible scenar-
io is that the various commercial providers may 
well have created a network in silos, with tiered 
payments depending on the type of content, the 
content creator and the intended consumer—
without the unlimited information sharing.
 “It’s hard to predict precisely what would 
have happened,” Atkins admits, but instead 
of being “open and democratizing,” it might 
have been “a balkanized world,” with “a much 
more closed environment, segmented among 
telecommunications companies.”
 “Now, you just have to register, and you 
can get an IP address and you can put up a 
server and be off and going,” Atkins says. “If 
AT&T were running it, it would have to set 
it up for you. It would have control over what 
you could send, what rates you could charge.” 
 “In the early [1980s pre-NSFNET] 
CompuServe/AOL days, you could only get 
the information they provided in their walled 
gardens,” says Van Houweling. “The amount 
of information you could access depended on 
the agreements CompuServe or AOL had with 
their various information providers.”
 Van Houweling suggests that most likely 
the OSI protocols would have prevailed. But it 
wasn’t going to be easy to “knit together” all the 
telecommunications companies. OSI had been 
developing as a series of political compromises, 
with variations provided for each provider. And 
commercial carriers had remained fundamen-
tally opposed to the concept that anyone, 
anywhere could just hook up to the network. It 
didn’t fit their traditional revenue models.
 “I do think it is inexorably true that even-
tually we would have had a network that tied 
everything together. But I don’t think it would 
have been similar [to what we have now],” says 
Van Houweling.
 How might we have progressed from the 
old “walled gardens” to what we have today—
which is that no matter which computer you 
sit down to, you have access to the world? 
 “I frankly don’t know if we would have 
gotten there,” Van Houweling says. “It might 
have been the end of the Internet.”

THE COMMERCIAL INTERNET
AND NET NEUTRALITY

WITHOUT THE 
NSFNET’S RAPID 
SUCCESS, “WE’D 
LIKELY BE WAY 
DOWN THE ROAD 
OF NON-NET 
NEUTRALITY
BY NOW.”

“AND THEN SOMETHING TOTALLY UNEXPECTED
HAPPENED.PEOPLE FROM ALL OVER THE
WORLD JUST KEPT STICKING THINGS ONTO
IT--FREE OF CHARGE!”
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HOW WE ROLL
IS AMERICA READY FOR A DRIVERLESS FUTURE?

BY: GABE CHERRY



to make that happen. The same U-M study showed that 
most Americans aren’t willing to pay extra for a driverless 
vehicle. And those who are would only pay a premium of 
about $2,000, on average. Anyone who wants to own a 
driverless car will need to pony up a lot more than that. 
Some driverless users will share, of course, but Brandon 
Schoettle, a co-author of the study and a researcher at the 
University of Michigan Mobility Transformation Center 
(UMTRI), says that convincing significant numbers of us 
to make the switch could still take decades.
 Carmakers, after all, have spent the last hundred years 
convincing us that owning and driving cars is about more 
than just transportation. They’ve positioned human-driven 
cars as symbols of independence and freedom, an inextri-
cable part of the American experience. How else to explain 
the fact that a replica of the 1977 Pontiac Trans Am 
featured in the car-centric Burt Reynolds film “Smokey 
and the Bandit” recently fetched $450,000 at auction?
 Clearly, car culture still has a grip on us. But many 
marketers believe it’s beginning to wane, particularly with 
Millennials. Indeed, the group of Americans born between 
the early 1980s and the early 2000s may be the early 
adopters that will push driverless toward the mainstream.
 “I think driverless technology is going to sell itself 
to the Millennials,” says Marcie Brogan, founder of 
metro Detroit-based ad agency Brogan & Partners and 
co-founder of Ignite Social Media. Both companies have 
worked with carmakers for years and have extensive 
experience marketing to Millennials.
 “Millennials aren’t getting driver’s licenses or buying 
traditional cars at the same rate as previous generations,” 
she said. “They’re less interested in owning, more interest-
ed in sharing and more trusting of technology than any 
generation before them. It’s hard to imagine a group of 
customers that’s more suited to driverless transportation.”
 Brogan believes that simple economic reality may play a 
role in the adoption of shared and driverless technology as 
well, as a combination of changing priorities and increasing 
income disparity puts car ownership out of reach for many 
in the younger generation. And she believes that a little savvy 
marketing could spread Millennial enthusiasm for driverless 
transportation to older drivers, who may be more reluctant 
to change the way they think about cars and driving. 
 “The auto industry has always been about selling an 
experience,” she said. “The experience of owning a car, 
of driving a car. And I think the people behind driverless 
cars – whether it’s an auto company or a sharing company 
like Zipcar – have an opportunity to sell the experience of 
having a great car that you don’t have to drive, and may not 
even have to own.”
 She says the key to winning over the parents of the 
Millennial generation may be to show not just what 
driverless can do for them, but what it can do to keep 

their children and the environment safe. It’s a relatively 
new message that she says is already making inroads in the 
marketing of traditional cars. She cites Subaru’s “Love” 
campaign, which focuses far more on people than cars.
 “The ‘Love’ campaign is a really interesting example 
of a different approach to selling a car. They’re marketing 
behavioral change, doing something for your family, for 
the environment. That’s a very powerful motivator.”
 Still, for a certain segment of consumers, safety and 
responsibility won’t seal the deal. It’s all about the car. And 
carmakers have a plan for bringing those customers into the 
driverless fold, too. They’re introducing automation slowly, 
with technology that enhances the driving experience 
rather than replacing it. Drivers are already seeing the first 
of these features, in the form of add-ons like automatic 
lane keeping and adaptive cruise control. Automatic lane 
keeping alerts drivers when their car veers out of its lane 
and can even make steering corrections to stay on course, 
while adaptive cruise control monitors the car’s speed to 
maintain a safe following distance behind the car ahead. 
Features like these are just the beginning, according 
to Peter Sweatman, the director of the U-M Mobility 
Transformation Center (MTC).
 “We call these day-one values,” he said. “They’re features 
that drivers can interact with and get value from every day, 
and they tend to get consumers more excited than crash 
avoidance. You can’t see the value of safety day in and 
day out, but if your car can show you the closest parking 
space or turn a light green at an empty intersection, that’s 
something that tangibly shows the value of automation.”
 Sweatman predicts that the new 
features will begin to change opinions 
about automation even before 
completely autonomous vehicles are 
rolled out to the public.
 “We need to package and present 
these technologies in such a way 
that will keep drivers delighted in 
addition to keeping them safe,” he 
said. “I think drivers are going to like 
the sense that they’re no longer on 
their own, that the system is making 
the driving experience better. Those 
experiences are already laying the groundwork for wider 
acceptance of driverless cars.”

 SAFETY CONCERNS 
But it’s not just about marketing. Respondents to the U-M 
survey expressed a number of practical concerns about 
driverless technology as well. Safety and liability topped 
the list, with a respective 82 percent and 77 percent of U.S. 
respondents expressing concern about those two issues.
 The safety fears may be particularly irksome to driverless 

car developers, since driverless vehicles will almost certainly 
be far safer than human-driven cars once they make it to 
market. In anticipation of this, driverless carmakers like 
Google are already working to change perceptions. And the 
most powerful tools for doing that, says Schoettle, may be 
the purpose-built driverless cars that are already appearing 
on public roads. These cars are built from the ground up to 
be driverless, in contrast to other test vehicles that retrofit 
driverless technology to an existing vehicle.
 “The car itself is what’s going to build confidence for 
users,” Schoettle says. “You need a track record that shows 
that these things will do what they say, where we can say 
we’ve done X number of accident-free miles on public 
roads all over the country.”
 That may be one reason why big players like Google 
are working quickly to get purpose-built driverless cars 
on the road, even if their capabilities are limited. Google’s 
purpose-built driverless vehicle, for example, is limited 
in its capabilities: it’s small, and its speed is limited to 25 
miles per hour.
 But the prototype has one important advantage: it’s 
cute. It’s also immediately recognizable as a driverless car. 
And its slow speed makes it seem safe and non-threatening. 
So even if it’s not the fastest car on the road, it’s a powerful 
marketing tool.
 “Those cars may be one of the most important 
components to the psychological effects of getting people 
comfortable with driverless,” Schoettle said. “I think 
Google’s vehicles are also a great example of how to slowly 
but surely build a track record of safety.”

 THE BLAME GAME 
Liability has been another thorny issue for driverless 
cars. If a driverless car crashes, who’s responsible? Is it 
the driver? The carmaker? What if a roadside sensor 
failure caused the crash? In the most litigious society on 
earth, these are big questions.
 Experts like Eric Williams, counsel for the Insurance 
Institute for Highway Safety, predict that the manufacturers 
(the ones who design the autonomous systems in the first 

EVEN IF  YOU
HAVEN’T 
SEEN A 
DR IVERLESS 
CAR ON THE 
ROAD,

“IF A CAR COMPANY SAYS ‘WE’RE SO 
CONFIDENT IN OUR SYSTEM THAT WE’LL 
ASSUME THE LIABILITY FOR A CRASH,’ 
THAT’S A PRETTY POWERFUL
STATEMENT.”

you’ve seen plenty of them in the headlines. Flocks of them 
are predicted to swarm the streets, ready to roll up at the 
tap of a smart phone. They’re predicted to be clean, safe, 
convenient, and if the Google car is any indication, ador-
able. And they’re predicted to be ready for American streets 
before you can say, “Fully autonomous self-driving vehicle.”
 But a prediction won’t schlep your kid to soccer 
practice. And getting our streets (and our heads) ready 
for driverless transportation is going to take a lot more 
than a cute new car and a can-do attitude. When the cars 
themselves are ready for prime time, we’ll need to make 
sure the country that invented car culture is really ready to 
hand over the steering wheel. We’ll need to make changes 
to our roads and infrastructure, too, since driverless vehicles 
will almost certainly require a real-time data connection 
to get from A to B. In fact, going driverless could be the 
biggest reboot of the American transportation system since 
the horse and buggy went the way of, well, the horse and 
buggy. Are we ready to make it happen?

 HANDING OVER THE WHEEL 
We’re fascinated by driverless vehicles – at least in theory. 
The most popular videos of Google’s driverless cars have 
scored tens of millions of views on YouTube. New studies 
and articles come out literally every day. And according to 
a recent University of Michigan study, a solid majority of 
Americans have at least some interest in owning or using 
a driverless car.
 But for driverless cars to become a viable technology, 
significant numbers of us will need to use them, whether 
we share or own. And “some interest” may not be enough 

#UmichEngin       g       THE MICHIGAN ENGINEER 44 FALL 2015       g       www.engin.umich.edu 45



 IN THE CLOUD 
It’s clear that driverless cars will generate an unprecedented 
amount of data. The connected cars that are being tested 
today generate about 10 pieces of data per second, per 
car. And that number will only grow as systems get more 
sophisticated. Figure in the fact that just maintaining our 
roads as they are can be a major challenge, and it’s clear 
that we’ve got a big job ahead of us.

 The good news is that all the commotion about driv-
erless technology seems to be generating the will to act – 
and it’s also creating new partnerships between government, 
academia, the private sector and others. The U.S. Depart-
ment of Transportation (DOT), for example, has put up 
$50 million for the Connected Vehicle Implementation 
Pilot program, which funds state-based programs to help 
chart a course to a national system. The goal is to build a 
system that can work across different vehicles, modes of 
transportation and government entities. DOT awarded 
the program’s first grants in September, and deployments 
are projected to be complete by 2020.
 Michael Pack, a researcher at the University of Mary-
land’s CATT Lab, has worked with several states to build 
proposals for the DOT program. Established in 2002, the 

CATT Lab works with connected vehicle and infrastruc-
ture data, finding ways to capture, transmit and analyze 
the huge amounts of data that a connected infrastructure 
will create. The lab already collects 5.5 billion pieces of 
transportation-related information every day from state 
and local agencies – everything from traffic signal data to 
accident information, parking data and weather.
 Pack says one of the biggest challenges of implement-

ing a connected infrastructure will 
be simply finding a way to quickly 
move all that data through the 
system. At 10 or more records per 
second, per connected vehicle, the 
data adds up fast, he says.
 “The data stream from connected 
vehicles quickly gets larger than any 
data stream we’ve seen for traffic 
systems,” he said. “The issue isn’t 
can we grab it and store it, the issue 
is communications backbone out 

on the street.”
 Government officials and automakers are making 
progress, having agreed on the basic framework for a set 
of nationwide connected infrastructure standards. They’ve 
set a standard language (called the SAE standard) for 
those 10 records per car, per second, as well as a standard 
transmission method (called the iEEE standard).
 But Pack says that these basic standards won’t be 
enough to create a connected infrastructure that gets the 
job done. He says that connected vehicles can generate a 
wealth of information – everything from outside tempera-
ture to air bag deployment, headlight and wiper use, and 
much more. It’s all valuable, but there are no standardized 
formats or collection methods for the vast majority of it. 
If governments don’t get more involved soon, they could 

place) will eventually shoulder more of the liability for 
crashes.
 “The more control the vehicle has, the more decisions 
you’re shifting from driver to designer. So the designer 
may assume more liability tomorrow than compared to 
today,” he said. “There will be lots of uncertainty and 
growing pains ahead, and that’s why it’s important to 
get the right parties – the regulators, manufacturers and 
insurers – talking to each other now.”
 Insurance and creativity don’t always play well together. 
But a little creativity may be just what’s needed as we 
transition to an insurance system that can accommodate 
driverless technology. Schoettle suggests that insurers may 
need to treat auto insurance more like homeowner’s liability 
insurance: the car owner is responsible for the vehicle 
even though it’s agreed that the accident may not have 
been his or her fault.
 “If someone trips and falls at my house, it’s not my 
fault. And yet, I have liability insurance to pay for any 
injury or damage,” he said. “This is a widely accepted 
principal in homeowner’s insurance, and I think we could 
see it applied to auto insurance as well.”
 Schoettle also predicts that carmakers could begin 
bundling auto insurance into the price of cars. It may sound 
like a radical idea, but he says it could be a clever way to 
allay several fears about driverless cars in one fell swoop.
 “If a car company says ‘We’re so confident in our 
system that we’ll assume the liability for a crash,’ that’s a 
pretty powerful statement,” he says. “You’ve just solved 
the liability problem, you’ve put your money where 
your mouth is when it comes to safety and you’ve also 
laid out an attractive marketing proposition. That kind 
of thing could really change the game when it comes to 
consumer acceptance.”

BUILDING 
SMARTER 
STREETS 
Carmakers and others are spending big money to get driv-
erless cars ready for our streets. But what will it take to get 
our streets ready for driverless cars?  Most experts agree that 
driverless cars will need to be able to communicate with 
infrastructure, like traffic signals, in real time. That data 
stream will require a wireless communication system that’s 
standardized nationwide – maybe even continent-wide. 
And we’ll need a system to move all that data smoothly 
and seamlessly.

“WHEN WE HAVE A SYSTEM THAT CAN 
USE DATA TO ALERT DRIVERS, THE NEXT 
LOGICAL STEP IS TO BEGIN REMOVING 
THE DRIVER FROM THE EQUATION. THIS 
WILL START IN THE NEAR FUTURE.”

It’s much too early for any firm cost estimates of how 
much a connected infrastructure for driverless cars 
might cost. But in the long run, some experts believe 
that it could actually save money by replacing the aging, 
maintenance-intensive patchwork of traffic control 
systems that we have now.
 That’s largely because today’s traffic control  
systems rely heavily on 20th-century technology. Many 
intersections use magnetic loop sensors embedded in 
the pavement. They sense when a vehicle rolls up to 
an intersection and adjust signal times accordingly. 
And some intersections still rely on mechanical clocks 
ticking away inside control boxes. This technology is 
expensive to maintain and it doesn’t always do a great 
job of keeping traffic moving.
 “The system on today’s roads was mostly designed 
in the 1960s,” Liu said. “We spend a lot of money 
maintaining it. On the other hand, the radio units 
we’re testing are not especially expensive, they’re very 
reliable, and we’re finding that we don’t need as many 
of them as initially projected.”
 Liu says that a radio-based system that receives 
signals directly from vehicles could get the job done 
better, with fewer failures and at a lower cost. The 
system he’s testing at Mcity has fewer moving parts, 
which means lower maintenance costs. And because 
signal timing can be adjusted remotely, there’s less 
need for crews to go out on the road.
 Radio-based systems could also manage traffic 
flow much more efficiently than older methods. And 
making vehicles an active part of the system actually 
increases reliability by adding redundancy to the system –  
even if a few vehicles don’t have sensors or aren’t 
working properly, the system will still receive a steady 
stream of data from other vehicles that are working as 
intended.
 Further in the future, Liu envisions a day when we 
won’t need traffic signals at all, since human drivers 
won’t be part of the decision-making process. It’ll be 
many decades before that happens, but when it does, 
infrastructure costs could be reduced even further.

BETTER.
FASTER.
CHEAPER?
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Public roads are often touted as the ultimate proving 
ground for driverless technology. But in truth, they’re 
only part of the equation. That’s because many of the 
hurdles that are likely to trip up driverless technology just 
don’t happen often enough to test, or are too dangerous 
to test on public roads. What if a pedestrian darts in front 
of a driverless car? How will a driverless vehicle respond 
to a police officer directing traffic? What if a stretch of 
road has no pavement markings? What if another car runs 
a red light?
 The need to make sure that driverless cars and connected 
vehicle infrastructure work reliably in these scenarios – and 
countless others like them – is part of what led to the 
creation of Mcity, the world’s largest testing facility for 
connected and autonomous vehicle technology.
 Located on 32 acres on U-M’s North Campus and 

funded through a partnership that spans U-M, industry 
and government, the facility includes nearly five lane-miles 
of roads. With customizable traffic signals, simulated 
buildings, benches, roundabouts, street lights, construction 
barriers and even mechanical pedestrians, it offers engineers 
everything they need to test driverless technology in ways 
that would be impossible on public roads.
 “In the real world, I can’t ask a pedestrian to walk in 
front of a car over and over again,” explains Jim Sayer, 
a research scientist at UMTRI. “But at Mcity, we can 
run any scenario as many times as we need to. We can 
control pavement markings, signal timing, emergency 
vehicles. It enables us to determine very precisely that 
we’re getting results we can rely on.”
 Infrastructure ideas that are in testing right now include 
technology to control traffic signal timing dynamically 
in real time, reroute individual vehicles to avoid traffic 
tie-ups and give signal priority to public transit vehicles. 
Ford Motor Company is also using Mcity to test its new 
driverless vehicle navigation systems, along with other 
manufacturers and suppliers.

MCITY TEST 
FACIL ITY:
BETTER THAN THE REAL WORLD

end up dealing with a patchwork of data systems, or worse, 
having to purchase data from automakers.
 “I think the DOTs need to be much more proactive in 
defining standards and laws for what must be collected,” 
he said. “Otherwise, the automakers and data aggregators 
will privatize the data and we’ll all be left with an expen-
sive mess to clean up in the future.”

 ON THE ROAD 
While researchers like Pack sort out the data piece of the 
puzzle, others are working to roll out a connected vehicle 
infrastructure on the ground. One of them is Henry Liu, 
a U-M civil engineering professor who is testing a net-
work of sensors and radio transmitters at UMTRI.
 “Right now, we’re working on two things: How can 
we use connected infrastructure and vehicles to manage 
traffic better and how can we use information to shorten 
the development time for driverless cars,” he said.
 In the system that’s currently being tested, cars 
equipped with specialized transmitters send their location, 
speed and direction of travel 10 times per second to 
receivers mounted on traffic signals. In return, the traffic 
signals broadcast their status back to the cars, where it’s 
displayed to drivers either on a built-in dashboard display 
or on a standalone device like an iPad. Drivers can use the 
information to moderate their speed and avoid red lights, 
and the system can also turn a red light green when a 
connected vehicle rolls up to an empty intersection.
 For now, the on-the-ground applications of the 
current system are modest, but Liu says it’s generating 
valuable data that he and other researchers are using to 
test the components of the system itself and gain insight 
about how best to roll it out on a large scale.
 One key test bed for the technology is Mcity, a 32-
acre self-contained cityscape at U-M that’s the world’s 
largest dedicated testing facility for driverless cars, as well 
as the data and infrastructure technologies that will go 
with them. Officially opened in July of this year, Mcity 
is a public-private partnership that boasts five lane-miles 
of roads, reconfigurable building facades, traffic signals, 
roundabouts, fire hydrants, even artificial pedestrians to 
dart out in front of driverless vehicles. The facility is a 
major testing site for other technologies as well, includ-
ing the autonomous car navigation algorithms that Ford 
Motor Company is developing as part of a multi-million 
dollar agreement with U-M.
 In addition to the connected infrastructure testing at 
Mcity, U-M has turned entire swaths of Ann Arbor into a 
real-word testing ground for connected infrastructure, outfit-
ting 27 square miles of the city with connected infrastructure 
and recruiting 9,000 volunteers to connect to the system.
 It’s still early days for connected vehicle technology, 
and Liu says it will likely be decades before it’s used in 

large numbers of driverless vehicles. But it’s clear that the 
same data that now alerts drivers will eventually be used 
to control the car directly.
 “When we have a system that can use data to alert 
drivers, the next logical step is to begin removing the driver 
from the equation. This will start in the near future with 
assist functions – for example, your car could automatically 
brake to avoid a dangerous situation. It’s part of a longer 
evolution toward autonomous vehicles. And it’s only a 
matter of time.”

 BUCKLE UP 
Opinions vary widely on when large numbers of driverless 
vehicles will hit the streets. But most experts agree on one 
thing: Driverless is coming. And it’s going to change  
everything. The goal of safe, commercially viable driverless 
technology seems closer than ever.
 But is the adoption of driverless technology the end of 
the story or the beginning? Many transportation experts 
see it as just another piece of a still-evolving, 21st-century 
transportation puzzle, one that includes not just new ways 
to get around, but a radical rethinking of what we put 
into transportation, what we get out of it and how we 
want it to fit into our lives.
 In that sense, driverless technology is more than just a 
new way to schlep your kid to soccer practice. It’s a 
catalyst for change. And it’s already sparking conversa-
tions and raising questions in a way that oil embargoes, 
the electric car, light rail and countless other Next Big 
Things all failed to do. Finding answers won’t be quick, or 
easy. But it could be our biggest opportunity to rethink 
transportation in 100 years. And if we want to keep up 
with the technology, we’d better get rolling.

Caption TBD

Caption TBD

Caption TBD

“I THINK DRIVERLESS
TECHNOLOGY IS GOING TO 
SELL ITSELF TO THE
MILLENNIALS.”
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“The way I see it, in 
this country, a lot of  
problems mean a lot of  
opportunities for 
engineers to work on.”

etsanet Hailu, a 
young woman in her 
20s, finishes working 
on differential equa-
tions and shuts her 
laptop. As a master’s 
student in biomed-
ical engineering at 
one of Ethiopia’s 
oldest and best uni-

versities, Netsanet hopes to one day design and 
engineer medical devices that save human lives.
 “You have a brain that works. If you  
cannot use it to do better, to do something for 
the society, for yourself, then why do you have 
it?” she asks.
 Netsanet says she thinks of her family as 
rather poor – which reflects the good fortune 
of her upbringing. Her father, Hailu Gurmu, 
sees it differently.
 “I consider myself middle class,” he says.
 Hailu did not grow up in this house, with 
its indoor plumbing and four-wheel drive Toyota 
pickup in the courtyard. He was born on the 
other side of this vast city of Addis Ababa, 
Ethiopia. And he was not so close to his family 
then. Like his wife, he was given up for adoption. 
 At his home today, linoleum, a flat-screen 
TV, a stereo, table and chairs are crammed 
with several couches in the small room. A family 
photo in a gold frame shows all four of his 
kids, including Netsanet’s older brother who is 
also an engineer. A servant pours home-roasted 
coffee into white porcelain cups, topping the 
dark fluid with a thick layer of milk foam. The 
home is part of a compound with housing for 
the family and several servants.
 The family’s rise has mirrored the rise 
of the city and nation. The country is still 
transforming, and Netsanet the engineering 
student is a product of its economic and 
academic explosion. 
 Today, Ethiopia, located in East Africa 
and just above the equator, has an expanding 
middle class and the fastest growing millionaire 
class in Africa. According to a 2013 report by 
the consulting firm New World Wealth, the 
nation had the most rapidly surging GDP in 
Africa – with 93 percent growth from 2004 to 
2009. And its projected expansion for the 2014-
15 fiscal year is another 11.4 percent. That said, 
it’s still in the early stages of a turnaround. It 
ranks 174th out of 187 countries on the United 
Nation’s human development index.
 Growing up without parents is not 
uncommon in a country that perhaps is still 
most familiar to the West as the starvation 

capital of the world. Drought, politics and civil 
war led to a massive famine in the 1980s. The 
1984 hit single “Do They Know It’s Christmas?” 
by the charity musical group Band Aid brought 
international attention to the country’s plight, 
resulting in images of kids with swollen bellies 
being broadcast around the globe. It’s a repu-
tation that Ethiopians, who now have one of 
the fastest growing economies in the world, are 
eager to shake.
 Expanding the middle class could be 
key to the country’s future, especially when a 
common criticism is the sharp disparity between 
rich and poor. A healthy middle class is often 
viewed as essential to a robust economy, 
creating a dependable demand for goods and 
services, nurturing entrepreneurs and promoting 
a well-educated citizenry.
 The government has stated its goal of 
becoming a middle-income country by 2025. 
And it’s betting on higher education, particu-
larly in engineering, to both grow the economy 
and help the nation become a bigger player 
in the world market. The number of public 
universities in the country has grown from two 
to more than 30 over the last 20 years. And 
Ethiopia is looking to other, more established 
higher education systems to serve as models.
 “Everything in Ethiopia changes so fast, at 
every level,” said Valeria Bertacco, a computer 
science and engineering professor at Michigan, 
during a trip to Addis Ababa in January. She 
has been involved in work there since 2009. 
This latest trip was for a University of Michigan 
symposium with local universities. “Every time 
I come, there are new buildings and new roads, 
new investments in different directions, new 
programs in engineering.”
 Ethiopia is a country of more than 90 
million people. As its fortunes improve, the 
country is rushing to build new infrastructure –  
dams, rail systems, skyscrapers and mobile 
networks. All these projects have created a 
demand for engineers. 
 Ethiopian universities could supply these 
engineers, bolstering the new economy and 
developing the middle class – but only if the 
country figures out how make its university 
system much bigger, and much stronger.
 
A NATION OF YOUTH
Six hundred miles north of Addis Ababa in the 
city of Aksum, a row of obelisks stretches to the 
sky. The tallest rises more than 75 feet, ornately 
carved by the ancient Aksumites. Ethiopia has 
a rich history that forms the bedrock of the 
nation’s pride.

N
 Now a tourist town, Aksum was the 
center of a great nation 2,000 years ago. The 
Aksumite kingdom reached its height between 
the first century BCE and the fourth century 
AD. It ruled the area of Ethiopia and many 
surrounding countries, along with important 
trade routes that connected the ancient Greeks 
and Romans with Central Asia and Africa. The 
purported Queen of Sheba’s palace is a historic 
site here, as is the church said to house the Ark 
of the Covenant, the chest used to carry the Ten 
Commandments.
 Those days of greatness and wealth are now 
part of the past. In the countryside surrounding 
Aksum, most people survive through subsis-
tence farming. According to a 2012 estimate, 
39 percent of Ethiopians live below the national 
poverty line, and small-scale farmers are the 
biggest group in this category.
 But education is beginning to foster 
change. Just a few hundreds yards from where 
herdsmen sell livestock near an ancient stone 
wall, a new public university has been rising 
up over the past eight or nine years. The air is 
filled with the ping of hammers as workers toil 
in the hot sun to add two huge new buildings 
to Aksum University’s sprawling campus, 
which includes the College of Engineering 
and Technology.
 The Ethiopian government gives higher 
education a central position in its strategy for 
social and economic development. In addition 
to the head-spinning number of more than 
30 new universities established in the last two 
decades, it has announced a plan to add another 
11 in the next couple of years. It gives priority to 
programs in the sciences. A government decree 
in 2008 mandated that 70 percent of university 
students be admitted to programs in science 
and technology, and the rest to programs in the 
humanities and the arts.

Engineering student Netsanet Hailu, left, in her home
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 The government is relying on the nation’s 
youth. Tewelde Cridey, a 25-year-old general 
practitioner and an administrator at the brand 
new College of Health Science at Aksum Uni-
versity, stands in the shade of a tree on campus 
and explains how his patients and students 
respond to him.
 “When they see me, they do not think I 
am a doctor,” Tewelde says. “They think the 
doctor is fat.” He makes the motion of a big belly 
with his hands. “And wears ...” He makes the 
motion for eyeglasses to finish his sentence. “But 
they are starting to accept it. When we wear our 
lab coats, it helps.”
 This is a nation that is often led by the 
young. The median age of Ethiopians is only 17 
years old, and the life expectancy is 63. Speak 
to Ethiopians and many of them say that one or 
both of their parents are dead.
 But change may be coming. Aksum is 
home to a new referral hospital, one of many 
ways that health care is improving. Access to 
education is improving, too. In the region 
around Aksum, young Ethiopians have not had 

many options. Now, the brightest ones with 
the highest test scores can leave their homes 
and travel to the new university in Aksum, to 
become doctors or engineers.
 
GROWING PAINS
One of the institutes making these engineers is 
Addis Ababa Institute of Technology, or AAIT.
 “We’ve been developing in such a rapid 
manner, with growth in two-digit figures. As 
a result, the number of engineers will also 
increase exponentially,” says Yalemzewd Negash 
Shiferaw, dean of the School of Electrical and 
Computer Engineering there.
 He just came into the hall after a meeting 
with Bertacco and her husband, Todd Austin, 
another computer science professor from 
Michigan Engineering. Yalemzewd explained 
that his department has been studying the 
structure of U-M’s Electrical Engineering and 
Computer Science Department to help prepare 
its students for the needs of the country. He 
said about 20 million of Ethiopia’s 90 million 

inhabitants have cell phones, but the government 
is building a system that will accommodate 
upward of 50 million.
 It’s one of a host of engineering needs 
in Ethiopia – and helps explain why AAIT 
is bursting at the seams. When Yalemzewd 
graduated from AAIT in electrical engineering 
in 1996, there were 36 students in his class. 
Now the department has 500. The government 
wants to raise that number to 1,000, but the 
administration is pushing back for more funding 
and space first.
 “Every year, 100,000 students leave 
high school and join public universities. And 
another 100,000 look for technical schools,” he 
said. “Most people want to go into science and 
technology, because they see engineers getting 
jobs easily, and things being built everywhere.”
 To continue to spur economic growth, the 
government has invested heavily in infrastructure 
and industry. In many cases, this investment is 
financed through loans from China and other 
international sources. As it moves toward 
reaching the coveted middle-income status, 

these improvements may help Ethiopia manage 
its own development and reduce poverty. For 
example, the country has increased its road 
density by 50 percent from 2000 to 2010. 
As a result, the average time it takes to reach 
an all-weather road has been reduced from 7 
hours to 3.5 hours. And the Grand Renaissance 
Dam on the Blue Nile River, currently under 
construction, will purportedly stabilize the 
supply of water and electricity in the area.
 Young engineers could help improve the 
infrastructure the country needs, along with 
boosting the middle class. But qualified teachers 
and resources are very limited, even here at 
AAIT – which is part of Addis Ababa University, 
the oldest and most established university in 
Ethiopia. Lab equipment is almost nonexistent. 
Textbooks are old. Hands-on experience is 
often impossible.
 Near Yalemzewd’s office, students enter a 
small computer lab. The machines inside were 
provided by Bertacco and Austin from U-M.
 “I always get very excited when I come 

here, because I feel like I make a difference.” 
Bertacco said. “And I see that the things we 
bring to them are actively used, and used to 
develop very quickly. I don’t feel like my effort 
goes to waste.”
 Bertacco and Austin have been coming to 
Ethiopia for the past six years. They established 
the 25-station computer lab through corporate 
donations and their own funds to help expand 
the school’s overcrowded facilities. They also 
spent a sabbatical teaching at AAIT in 2012, 
and travel there frequently with their young 
children. (They elaborate on their impres-
sions of the country in our video, available by 
scanning this page with the Decoder – see page 
9 for more about the Decoder). Bertacco feels 
such a strong connection to the country that 
she even established permanent residency. Their 
efforts there have allowed them to recruit bril-
liant students to Michigan, and have provided 
Michigan students with valuable international 
experiences in Ethiopia. 
 The government encourages such 
partnerships. At the University of Michigan, 

approximately 10 schools and colleges have 
collaborative projects underway with colleagues 
in Ethiopia. Bertacco and Austin made their 
most recent visit as part of EM-PACE, a sym-
posium in Addis Ababa of more than 30 U-M 
professors who met with a range of Ethiopian 
professors and government officials to map the 
future of U-M’s role in the country.
 “The vision I have for the partnership 
between the University of Michigan and Ethiopia 
is that it’s built on mutual benefits,” said Senait 
Fisseha, a U-M professor and physician originally 
from Ethiopia. She organized EM-PACE and 
the other main collaborations between U-M and 
Ethiopia. “Right now we’re working on capacity 
building, training and education. I want this 
partnership to be long-lasting and to evolve to 
meet the needs of both communities.
 “We are a powerhouse in many, many 
specialties. My hope is to transfer that skill, 
that knowledge, that capacity, to Ethiopia.”
 In exchange, U-M has a lot to gain, 
including talent, diversity and opportunities 

“We’ve been developing in such a rapid manner,
with growth in two-digit figures. As a result, the number of

engineers will also increase exponentially.”

Ethiopia’s Minister of Foreign Affairs, right, at the EM-PACE symposium.

Valeria Bertacco and Todd Austin at AAIT

Aksum University Tewelde Cridey
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for international exchange. Around 10 professors 
and graduate students from Michigan Engi-
neering took part in the recent symposium, in 
some cases to work on projects to conduct and 
share research, to exchange students, and to 
help build curriculum.
 Large-scale improvement will take time. 
In the meantime, students pursue their educa-
tional goals. On class days several times a week, 
Netsanet boards a crowded minibus for an 
hour-long ride to AAIT. Ramshackle buildings 
line the streets. Goats and cows share the road. 
The driver jostles through construction sites 
and road expansion programs on the way to 
the city center.
 It’s a long trip, but Netsanet is focused on 
her future. When she reaches her stop, she and 
other students pour off the bus and make their 
way onto the campus. In the hall of the engi-
neering wing, students haul extra desks into a 
classroom packed with almost 100 students. 
On this day, the lecturer was late.
 Although Netsanet is a member of one of 
the first graduating classes in biomechanics and 
rehabilitation, there may not be another class 
after hers for some time due to the lack 
of teachers.
 “Also, there are no labs at all,” Netsanet 
says. “The only place I was able to do a bit of 
hands-on work was in St. Paul’s Hospital. And 
next year there is an attachment (an internship), 
so maybe we will have some practical experience. 
But it’s hard to find rehabilitation centers.”
 After class, Netsanet and her fellow 
students chat about their futures. They hope to 
develop technology that will assist and rehabili-
tate people with disabilities.

 “We will take whatever jobs life gives us,” 
said Talaksew Misganaw, a young man with a 
goatee and green army jacket. “There is a lot of 
need. But there is not a lot of knowledge about 
biomedical engineering rehabilitation.”
 Netsanet adds, “Today, a lot of people in 
Ethiopia have money to pay for treatment. But 
we still need people to install and fix all the 
medical equipment. There’s nobody to evaluate 
and calibrate treatment machines that enter 
our country. We need people who know how 
to do that.”
 A question now is whether the country’s 
health care system is able and willing to invest 
in employing these engineers. Soon Netsanet, 
who her professors describe as one of their 
most talented students, will graduate. Will she 
find a good job?
 
RENEWED FAITH
Getachew Teshome is a young entrepreneur 
who wants to create jobs for young engineers 
like Netsanet. One of the products that his 
engineering startup builds is a mobile clinic 
that runs on solar power. Millions of Ethiopians 
in the far reaches of the country have to travel 
incredible distances for health care, and the 
clinic could bring that care much closer.
 After graduating from AAIT, Getachew 
earned a graduate degree in the Netherlands. 
“It was very comfortable there,” he said.
 He could have made a career and life in 
Europe. But he grew up in rural Ethiopia, 
where as a boy he read by kerosene lamps. 
He wanted a better life for future generations 
there. So he came back. Now he teaches at 
AAIT, and has launched a business of his own 
as part of the growing entrepreneurial class. A 
stable government that is supportive of new 
business makes the conditions favorable.
 “The way I see it, in this country, a lot of 
problems mean a lot of opportunities for engi-
neers to work on,” he said. “A lot of my friends 
and a lot of graduates nowadays are taking the 
track of business and establishing startups in 
the engineering sector. Engineering graduates 
need to have this entrepreneurial thinking – 
that the engineering education they get from 
the university can actually be applied to solve 
problems. And to make money.”
 There are challenges. Getachew walks to a 
workshop at the end of a cobblestone path near 
the AAIT campus. It is a small barn made of 
metal sheets and long eucalyptus poles. Inside, 
a handful of employees weld together frames 
for another of the company’s products: an inex-
pensive, foot-powered spinning wheel. Because 

people in Ethiopia still spin yarn by hand – 
which is less safe and efficient than using than 
a spinning wheel – the machines address a real 
issue in the country. But even this fairly basic 
operation is not always simple to run.
 “Doing a manufacturing business in 
Ethiopia is not easy,” Getachew says. “First of 
all, you do not have the required production 
skill. If you want a mechanic to come and 
do something for you, you have to do all the 
training by yourself because we are just starting 
this manufacturing sector.”
 Daniel Dilbie, another AAIT engineering 
alumnus and lecturer, runs a successful busi-
ness whose products include the country’s first 
cash registers based on Ethiopian currency. The 
government is funding the project to establish 
a standardized system throughout the country. 
Getachew hopes the government will become 
the main client for the mobile health clinic, 
too. The government plays a central role in the 
economy. In addition to tightly controlling the 
press and limiting freedom of expression, it 
relies on centralized planning, industrialization 
and heavy public investment in infrastructure.
 And to realize its goal of transforming the 
economy, it is trying to create an environment 
that will entice people to stay and invest their 
talent at home. Metasebya Solomon, one of 
Netsanet’s instructors at AAIT, is another who 
was educated abroad, and came back. Her family 
moved to the U.S. and she earned a PhD in 
biomedical engineering from Washington 
University in St. Louis. But then she followed 
the advice of her grandmother and decided to 
give back to Ethiopia. She works there now 
as a Whitaker International Scholar, where 
she’s seen first-hand how the university system 
struggles from a lack of qualified teachers and 
training equipment.
 “But we’re starting somewhere,” she said. 
“That’s what I like about it – we’re not waiting 
ten years until everything is ready. We’re starting 
en masse.”
 Metasebya sees a new future for Ethiopia 
in students like Netsanet. Only time will tell if 
Ethiopia can produce enough engineers like her, 
and grow an economy where they can thrive. 
Back at her house, Netsanet sits on the couch.
 “My country is my family. I have no wish 
to leave,” she says with a smile. “Right now, the 
most talented people leave. They go abroad. 
They come back here when they retire. But we 
need to start thinking about our country. We 
have to start believing in us and our society. 
Nobody can come and change our lives. We 
need to do it for us.”

“The vision I have for 
the partnership between 
the University of   
Michigan and Ethiopia 
is that it’s a partnership 
that is built on mutual 
benefits.” 

U-M Engineers
in Ethiopia
Michigan Engineering is one of 10 U-M schools 
and colleges pursuing projects in Ethiopia. Here 
is a sample of the growing number of engineering 
faculty and students getting involved.

Nancy Love, Professor 
Terese Olson, Associate Professor
Civil and Environmental Engineering
Along with colleagues at Addis Ababa Uni-
versity (AAU), Love and Olson are involved 
in a U.S. NSF-funded project to explore how 
the byproducts of drinking water disinfection 
and treatment influence bacterial colonization 
in point-of-use water filters. Additionally, 
they have a peer-to-peer PhD program where 
Michigan and AAU students collaborate on 
their respective dissertation projects, including 
having each student spend time at the other’s 
university.

Kathleen Sienko
Miller Faculty Scholar Associate Professor, 
Mechanical Engineering
Miller Faculty Scholar Associate Professor, 
Biomedical Engineering
In partnership with St. Paul’s Hospital and 
Addis Ababa Institute of Technology (AAIT), 
Sienko focuses on designing and developing 
medical devices for use in low-resource settings. 
During a recent visit, Ibrahim Mohedas, a 
PhD student in her research group, met with 
a group of doctors and medical students at St. 
Paul’s Hospital Millennium Medical College. 
He gathered feedback from them on the latest 
prototype of a device developed at U-M that 
is designed to enable community healthcare 
workers to administer long-term contraceptives.

Valeria Bertacco, Professor
Todd Austin, Professor
Computer Science and Engineering
Collaborating with the faculty of the School of 
Electrical and Computer Engineering at AAIT 
the two work on a range of initiatives. These 
include faculty and student exchange, curriculum 
development and funding opportunities. The 
professors have spent sabbaticals teaching at 
AAIT, in addition to establishing a computer lab 
at the school. Several of their graduate students 
at U-M are from Ethiopia.
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includes the right for Service provider to provide, promote, and improve the Services and to make Content submitted to or through the Services available to other companies, organizations or individuals who partner with Service provider for the syndication, broadcast, distribution or publication of such Content on other media and services, subject to our terms and conditions for such Content use. Tip 
Service provider has an evolving set of rules (http://service provider.com/apirules) for how ecosystem partners can interact with your Content. These rules exist to enable an open ecosystem with your rights in mind. But what’s yours is yours – you own your Content (and your photos are part of that Content). Such additional uses by Service provider, or other companies, organizations or individuals 
who partner with Service provider, may be made with no compensation paid to you with respect to the Content that you submit, post, transmit or otherwise make available through the Services. We may modify or adapt your Content in order to transmit, display or distribute it over computer networks and in various media and/or make changes to your Content as are necessary to conform and adapt 
that Content to any requirements or limitations of any networks, devices, services or media. You are responsible for your use of the Services, for any Content you provide, and for any consequences thereof, including the use of your Content by other users and our third party partners. You understand that your Content may be syndicated, broadcast, distributed, or published by our partners and if you 
do not have the right to submit Content for such use, it may subject you to liability. Service provider will not be responsible or liable for any use of your Content by Service provider in accordance with these Terms. You represent and warrant that you have all the rights, power and authority necessary to grant the rights granted herein to any Content that you submit. 6. Your License To Use the Services 
Service provider gives you a personal, worldwide, royalty-free, non-assignable and non-exclusive license to use the software that is provided to you by Service provider as part of the Services. This license is for the sole purpose of enabling you to use and enjoy the benefit of the Services as provided by Service provider, in the manner permitted by these Terms. 7. Service provider Rights All right, title, 
and interest in and to the Services (excluding Content provided by users) are and will remain the exclusive property of Service provider and its licensors. The Services are protected by copyright, trademark, and other laws of both the United States and foreign countries. Nothing in the Terms gives you a right to use the Service provider name or any of the Service provider trademarks, logos, domain 
names, and other distinctive brand features. Any feedback, comments, or suggestions you may provide regarding Service provider, or the Services is entirely voluntary and we will be free to use such feedback, comments or suggestions as we see fit and without any obligation to you. 8. Restrictions on Content and Use of the Services Please review the Service provider Rules (which are part of these 
Terms) to better understand what is prohibited on the Service. We reserve the right at all times (but will not have an obligation) to remove or refuse to distribute any Content on the Services, to suspend or terminate users, and to reclaim usernames without liability to you. We also reserve the right to access, read, preserve, and disclose any information as we reasonably believe is necessary to (i) 
satisfy any applicable law, regulation, legal process or governmental request, (ii) enforce the Terms, including investigation of potential violations hereof, (iii) detect, prevent, or otherwise address fraud, security or technical issues, (iv) respond to user support requests, or (v) protect the rights, property or safety of Service provider, its users and the public. Tip Service provider does not disclose per-
sonally identifying information to third parties except in accordance with our Privacy Policy. Except as permitted through the Services, these Terms, or the terms provided on dev.service provider.com, you have to use the Service provider API if you want to reproduce, modify, create derivative works, distribute, sell, transfer, publicly display, publicly perform, transmit, or otherwise use the Content or 
Services. Tip We encourage and permit broad re-use of Content. The Service provider API exists to enable this. If you use commerce features of the Services that require credit or debit card information, such as our Buy Now feature, you agree to our Service provider Commerce Terms. You may not do any of the following while accessing or using the Services: (i) access, tamper with, or use non-pub-
lic areas of the Services, Service provider’s computer systems, or the technical delivery systems of Service provider’s providers; (ii) probe, scan, or test the vulnerability of any system or network or breach or circumvent any security or authentication measures; (iii) access or search or attempt to access or search the Services by any means (automated or otherwise) other than through our currently 
available, published interfaces that are provided by Service provider (and only pursuant to those terms and conditions), unless you have been specifically allowed to do so in a separate agreement with Service provider (NOTE: crawling the Services is permissible if done in accordance with the provisions of the robots.txt file, however, scraping the Services without the prior consent of Service provider 
is expressly prohibited); (iv) forge any TCP/IP packet header or any part of the header information in any email or posting, or in any way use the Services to send altered, deceptive or false source-identifying information; or (v) interfere with, or disrupt, (or attempt to do so), the access of any user, host or network, including, without limitation, sending a virus, overloading, flooding, spamming, 
mail-bombing the Services, or by scripting the creation of Content in such a manner as to interfere with or create an undue burden on the Services. 9. Copyright Policy Service provider respects the intellectual property rights of others and expects users of the Services to do the same. We will respond to notices of alleged copyright infringement that comply with applicable law and are properly provid-
ed to us. If you believe that your Content has been copied in a way that constitutes copyright infringement, please provide us with the following information: (i) a physical or electronic signature of the copyright owner or a person authorized to act on their behalf; (ii) identification of the copyrighted work claimed to have been infringed; (iii) identification of the material that is claimed to be infringing 
or to be the subject of infringing activity and that is to be removed or access to which is to be disabled, and information reasonably sufficient to permit us to locate the material; (iv) your contact information, including your address, telephone number, and an email address; (v) a statement by you that you have a good faith belief that use of the material in the manner complained of is not authorized 
by the copyright owner, its agent, or the law; and (vi) a statement that the information in the notification is accurate, and, under penalty of perjury, that you are authorized to act on behalf of the copyright owner. We reserve the right to remove Content alleged to be infringing without prior notice, at our sole discretion, and without liability to you. In appropriate circumstances, Service provider will 
also terminate a user’s account if the user is determined to be a repeat infringer. Our designated copyright agent for notice of alleged copyright infringement appearing on the Services is: Service provider, Inc. Attn: Copyright Agent 1355 Market Street, Suite 900 San Francisco, CA 94103 Reports: https://support.service provider.com/forms/dmca Email: copyright@service provider.com 10. Ending 
These Terms The Terms will continue to apply until terminated by either you or Service provider as follows. You may end your legal agreement with Service provider at any time for any reason by deactivating your accounts and discontinuing your use of the Services. You do not need to specifically inform Service provider when you stop using the Services. If you stop using the Services without deac-
tivating your accounts, your accounts may be deactivated due to prolonged inactivity under our Inactive Account Policy. We may suspend or terminate your accounts or cease providing you with all or part of the Services at any time for any reason, including, but not limited to, if we reasonably believe: (i) you have violated these Terms or the Service provider Rules, (ii) you create risk or possible legal 
exposure for us; or (iii) our provision of the Services to you is no longer commercially viable. We will make reasonable efforts to notify you by the email address associated with your account or the next time you attempt to access your account. In all such cases, the Terms shall terminate, including, without limitation, your license to use the Services, except that the following sections shall continue to 
apply: 4, 5, 7, 8, 10, 11, and 12. Nothing in this section shall affect Service provider’s rights to change, limit or stop the provision of the Services without prior notice, as provided above in section 1. 11.Disclaimers and Limitations of Liability Please read this section carefully since it limits the liability of Service provider and its parents, subsidiaries, affiliates, related companies, officers, directors, em-
ployees, agents, representatives, partners, and licensors (collectively, the “Service provider Entities”). Each of the subsections below only applies up to the maximum extent permitted under applicable law. Some jurisdictions do not allow the disclaimer of implied warranties or the limitation of liability in contracts, and as a result the contents of this section may not apply to you. Nothing in this section 
is intended to limit any rights you may have which may not be lawfully limited. A. The Services are Available “AS-IS” Your access to and use of the Services or any Content are at your own risk. You understand and agree that the Services are provided to you on an “AS IS” and “AS AVAILABLE” basis. Without limiting the foregoing, to the maximum extent permitted under applicable law, THE Service 
provider ENTITIES DISCLAIM ALL WARRANTIES AND CONDITIONS, WHETHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. The Service provider Entities make no warranty and disclaim all responsibility and liability for: (i) the completeness, accuracy, availability, timeliness, security or reliability of the Services or any Content; (ii) any 
harm to your computer system, loss of data, or other harm that results from your access to or use of the Services or any Content; (iii) the deletion of, or the failure to store or to transmit, any Content and other communications maintained by the Services; and (iv) whether the Services will meet your requirements or be available on an uninterrupted, secure, or error-free basis. No advice or informa-
tion, whether oral or written, obtained from the Service provider Entities or through the Services, will create any warranty not expressly made herein. B. Links The Services may contain links to third-party websites or resources. You acknowledge and agree that the Service provider Entities are not responsible or liable for: (i) the availability or accuracy of such websites or resources; or (ii) the content, 
products, or services on or available from such websites or resources. Links to such websites or resources do not imply any endorsement by the Service provider Entities of such websites or resources or the content, products, or How the Internet of Things infiltrated one home, and what it could signal about the future of privacy and security services available from 
such websites or resources. You acknowledge sole responsibility for and assume all risk arising from your use of any such websites or resources. C. Limitation of Liability TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LA BY: Kate McAlpine ENTITIES SHALL NOT BE LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, OR ANY LOSSES, RESULTING 
FROM (i) YOUR ACCESS TO OR USE OF OR INABILITY TO ACCESS OR USE THE SERVICES; (ii) ANY CONDUCT OR CONTENT OF ANY THIRD PARTY ON THE SERVICES, INCLUDING WITHOUT LIMITATION, ANY DEFAMATORY, OFFENSIVE OR ILLEGAL CONDUCT OF OTHER USERS OR THIRD PARTIES; (iii) ANY CONTENT OBTAINED FROM THE SERVICES; OR (iv) UNAUTHORIZED ACCESS, USE OR ALTERATION 
OF YOUR TRANSMISSIONS OR CONTENT. IN NO EVENT SHALL THE AGGREGATE LIABILITY OF THE Service provider ENTITIES EXCEED THE GREATER OF ONE HUNDRED U.S. DOLLARS (U.S. $100.00) OR THE AMOUNT YOU PAID Service provider, IF ANY, IN THE PAST SIX MONTHS FOR THE SERVICES GIVING RISE TO THE CLAIM. THE LIMITATIONS OF THIS SUBSECTION SHALL APPLY TO ANY THEORY 
OF LIABILITY, WHETHER BASED ON WARRANTY, CONTRACT, STATUTE, TORT (INCLUDING NEGLIGENCE) OR OTHERWISE, AND WHETHER OR NOT THE Service provider ENTITIES HAVE BEEN INFORMED OF THE POSSIBILITY OF ANY SUCH DAMAGE, AND EVEN IF A REMEDY SET FORTH HEREIN IS FOUND TO HAVE FAILED OF ITS ESSENTIAL PURPOSE. 12. General Terms A. Waiver and Severability The 
failure of Service provider to enforce any right or provision of these Terms will not be deemed a waiver of such right or provision. In the event that any provision of these Terms is held to be invalid or unenforceable, then that provision will be limited or eliminated to the minimum extent necessary, and the remaining provisions of these Terms will remain in full force and effect. B. Controlling Law and 
Jurisdiction These Terms and any action related thereto will be governed by the laws of the State of California without regard to or application of its conflict of law provisions or your state or country of residence. All claims, legal proceedings or litigation arising in connection with the Services will be brought solely in the federal or state courts located in San Francisco County, California, United States, 
and you consent to the jurisdiction of and venue in such courts and waive any objection as to inconvenient forum. If you are a federal, state, or local government entity in the United States using the Services in your official capacity and legally unable to accept the controlling law, jurisdiction or venue clauses above, then those clauses do not apply to you. For such U.S. federal government entities, 
these Terms and any action related thereto will be governed by the laws of the United States of America (without reference to conflict of laws) and, in the absence of federal law and to the extent permitted under federal law, the laws of the State of California (excluding choice of law). C. Entire Agreement These Terms, the Service provider Rules and our Privacy Policy are the entire and exclusive 
agreement between Service provider and you regarding the Services (excluding any services for which you have a separate agreement with Service provider that is explicitly in addition or in place of these Terms, and these Terms supersede and replace any prior agreements between Service provider and you regarding the Services. Other than members of the group of companies of which Service 
provider, Inc. is the parent, no other person or company will be third party beneficiaries to the Terms. We may revise these Terms from time to time, the most current version will always be at service provider.com/tos. If the revision, in our sole discretion, is material we will notify you via an @Service provider update or e-mail to the email associated with your account. By continuing to access or use 
the Services after those revisions become effective, you agree to be bound by the revised Terms. These Services are operated and provided by Service provider Inc., 1355 Market Street, Suite 900, San Francisco, CA 94103. If you have any questions about these Terms, please contact us. Effective: September 8, 2014 Archive of Previous Terms Service provider Terms of Service Effective: May 18, 2015 
These Terms of Service (“Terms”) govern your access to and use of our Services, including our various websites, SMS, APIs, email notifications, applications, buttons, widgets, ads, commerce services (the “Service provider Services”), and our other covered services that link to these Terms (collectively, the “Services”), and any information, text, graphics, photos or other materials uploaded, download-
ed or appearing on the Services (collectively referred to as “Content”). Your access to and use of the Services are conditioned on your acceptance of and compliance with these Terms. By accessing or using the Services you agree to be bound by these Terms. 1. Basic Terms You are responsible for your use of the Services, for any Content you post to the Services, and for any consequences thereof. 
Most Content you submit, post, or display through the Service provider Services is public by default and will be able to be viewed by other users and through third party services and websites. Learn more here, and go to the account settings page to control who sees your Content. You should only provide Content that you are comfortable sharing with others under these Terms. Tip: What you say on 
the Service provider Services may be viewed all around the world instantly. You are what you Comment! You may use the Services only if you can form a binding contract with Service provider and are not a person barred from receiving services under the laws of the United States or other applicable jurisdiction. If you are accepting these Terms and using the Services on behalf of a company, organi-
zation, government, or other legal entity, you represent and warrant that you are authorized to do so. You may use the Services only in compliance with these Terms and all applicable local, state, national, and international laws, rules and regulations. The Services that Service provider provides are always evolving and the form and nature of the Services that Service provider provides may change 
from time to time without prior notice to you. In addition, Service provider may stop (permanently or temporarily) providing the Services (or any features within the Services) to you or to users generally and may not be able to provide you with prior notice. We also retain the right to create limits on use and storage at our sole discretion at any time without prior notice to you. The Services may include 
advertisements, which may be targeted to the Content or information on the Services, queries made through the Services, or any other information. The types and extent of advertising by Service provider on the Services are subject to change. In consideration for Service provider granting you access to and use of the Services, you agree that Service provider and its third party providers and partners 
may place such advertising on the Services or in connection with the display of Content or information from the Services whether submitted by you or others. 2. Privacy Any information that you or other users provide to Service provider is subject to our Privacy Policy, which governs our collection and use of your information. You understand that through your use of the Services you consent to the 
collection and use (as set forth in the Privacy Policy) of this information, including the transfer of this information to the United States, Ireland, and/or other countries for storage, processing and use by Service provider. As part of providing you the Services, we may need to provide you with certain communications, such as service announcements and administrative messages. These communications 
are considered part of the Services and your account, which you may not be able to opt-out from receiving. Tip: You can control most communications from the Service provider Services, including notifications about activity related to you, your Comments, Recomments, and network, and updates from Service provider. Please see your settings for email and mobile notifications for more. 3. Passwords 
You are responsible for safeguarding the password that you use to access the Services and for any activities or actions under your password. We encourage you to use “strong” passwords (passwords that use a combination of upper and lower case letters, numbers and symbols) with your account. Service provider cannot and will not be liable for any loss or damage arising from your failure to comply 
with the above. 4. Content on the Services All Content, whether publicly posted or privately transmitted, is the sole responsibility of the person who originated such Content. We may not monitor or control the Content posted via the Services and, we cannot take responsibility for such Content. Any use or reliance on any Content or materials posted via the Services or obtained by you through the 
Services is at your own risk. We do not endorse, support, represent or guarantee the completeness, truthfulness, accuracy, or reliability of any Content or communications posted via the Services or endorse any opinions expressed via the Services. You understand that by using the Services, you may be exposed to Content that might be offensive, harmful, inaccurate or otherwise inappropriate, or in 
some cases, postings that have been mislabeled or are otherwise deceptive. Under no circumstances will Service provider be liable in any way for any Content, including, but not limited to, any errors or omissions in any Content, or any loss or damage of any kind incurred as a result of the use of any Content posted, emailed, transmitted or otherwise made available via the Services or broadcast 
elsewhere. 5. Your Rights You retain your rights to any Content you submit, post or display on or through the Services. By submitting, posting or displaying Content on or through the Services, you grant us a worldwide, non-exclusive, royalty-free license (with the right to sublicense) to use, copy, reproduce, process, adapt, modify, publish, transmit, display and distribute such Content in any and all 
media or distribution methods (now known or later developed). Tip: This license is you authorizing us to make your Comments on the Service provider Services available to the rest of the world and to let others do the same. You agree that this license includes the right for Service provider to provide, promote, and improve the Services and to make Content submitted to or through the Services avail-

A MATTER OF TIME



If I’d been home, this would have been obvious 
to me. But I wasn’t, and it was the middle of 
2014’s Midwest “polar vortex.” I opened up 
my thermostat’s smartphone app and saw 32°F 
in big white numerals.  Cursing, I phoned the 
man who sent the email.
 He wasn’t a friend or neighbor. Rather, 
he was a heating and cooling dealer who had 
installed our furnace just a few months earlier, 
and he reached my house well before I did. It 
turned out that the unusual, thigh-high snow 
in our backyard had drifted over the intake and 
exhaust pipes of our new high efficiency heating.
 I didn’t have a key hidden anywhere, but 
he didn’t need one. After he had shoveled the 
snow away from the pipes, I turned the furnace 
off and back on again through the app. Once 
I’d given him our Wi-Fi password, he checked 
that the furnace was indeed running and 
made his way home. The house was well on its 

way to a habitable temperature by the time I 
arrived. No frozen pipes.
 Okay, so I was only about two hours away 
by the time the house got down to the freezing 
point, so I probably didn’t need the emergency 
service. But if that had happened the day be-
fore, when I had an 8,000-mile journey ahead 
of me?  Well, I could have counted myself ex-
tremely lucky that my furnace was sending out 
distress signals to the installer (and theoretically 
me too, but it looks like those went directly to 
the spam folder).
 Still, if the installer knows what’s happen-
ing with our furnace, then who else does – and 
what does it mean for the expanding world of 
smart devices?
 Read a few privacy policies and it quickly 
becomes clear that they are (no surprise) 
typically geared toward protecting the com-
pany rather than providing assurances to the 
consumer. Some describe targeted advertising 
schemes that users are automatically opted 
into, allowing the company to share the user’s 
personal information with marketers.
 The policy for my thermostat washed the 
manufacturer’s hands of any duty to protect my 
security, acknowledging that home networks 
are typically not secure. As for privacy, it did 
at least promise not to sell my data to anyone. 
And the reason the installer couldn’t reset the 
thermostat? He and the manufacturer have 
view-only access – theoretically at least, they 
can’t change the settings.
 With Google’s data-hungry business 
model, you might expect that the company’s 
smart home brand Nest would be feeding user 
information to the search giant. However, 
Nest was conscientious about customer data 
before the Google takeover, and it promises to 
stay that way. In fact, Nest says its data stays 
on dedicated servers – it doesn’t rub shoulders 
with the rest of Google’s information holdings.
 So, will the smart device companies of 
the future respect our privacy or treat our data 
however they please? Hard to say. It could even 
be that the consumers, rather than the compa-
nies, eventually own user data.
 “We’re sort of at a tipping point for what 
the Internet of Things is,” said Erik Hofer, chief 
information officer and clinical assistant professor 
of information at U-M’s School of Information. 
“We’re challenged to appropriately balance the 
need to protect individual privacy with the huge 
potential that exists for innovation.”
 Prabal Dutta, a Morris Wellman Faculty 
Development Associate Professor of Computer 

Science and Engineering at U-M, agrees that 
connected devices will soon be all over in our 
everyday lives. “This is even more Orwellian 
than Orwell predicted. It’s incredibly invasive. 
Then you layer on the other things – NSA 
surveillance,” he said. “Really, privacy is dead.”
 And if privacy is dead, security is in the 
ICU. “It’s the wild west,” said Kevin Fu, an 
associate professor of computer science and 
engineering at U-M. “My students find that 
many Internet of Things products in shiny 
boxes with slick marketing merely pay lip 
service to security and privacy.
 “But we’re not saints either. Over 1,500 
U-M students take our programming course 
each year, but only 400 take our security class. 
Imagine using a table saw in a shop class where 
only 27 percent of the students take safety 
training. Security education is playing catch-up.”
 Vulnerabilities are already compromising 
even modestly connected homes, as a PhD 
student demonstrated when he investigated my 
home network. Fu predicts that in ten years, 
we’ll be cleaning up the mess we’re making 
today, closing all the security holes that opened 
in this explosion of connected devices. Because 
the Internet of Things isn’t the future. It 
describes the Internet today.
 And let’s face it – we haven’t really 
thought it through.  At least, I hadn’t when 
I said, “A thermostat we can set while we’re 
away? Sounds good!”
 
RISE OF THE MACHINES
Originally, the phrase “Internet of Things”  
referred to the point when “things” connected 
to the Internet, such as sensors, alarm systems 
and automated devices, outnumbered people 
on our computers, tablets and smart phones. 
People are thought to have become the minority 
sometime in the last five years. Now, it’s often 
used to describe the connected things.
 These devices run the gamut from activity 
trackers to smart ovens to glucose sensors and 
insulin pumps. A century ago, humans were 
wiring our homes with electricity. Now we’re 
computerizing them with automated light 
bulbs and thermostats connected to motion 
sensors, deadbolts that can be unlocked 
remotely, refrigerators that keep track of our 
food, washers that know when to order more 
detergent and security cameras we can view 
from anywhere.
 As we incorporate these gadgets into our 
lives, we should be asking questions. What 
information are we giving away? What can be 

URGENT: 
Kate 
please 
call 
ASAP. 
Your
furnace 
is out. 
Need to 
get in to 
check it.

done with it? Are the companies taking more 
than they ought to? Are the services enough of 
a return for it?
 And on the security side, is this data 
adequately protected and how much more vul-
nerable to hacking do these new devices leave 
our home networks?
 A home automated to the full extent avail-
able today may be able to tell when you get up, 
when you go to bed, how many people are in 
your house at a given time, what rooms they are 
in, what your diet is like, how often people in 
your household bathe or flush toilets, how often 
you wash your clothes or vacuum the floor, how 
much time you spend in front of the television 
and what you watch. Add that to the data col-
lected by smartphone apps and activity trackers.
 Invasive as that may seem, we’re quite 
accustomed to companies having access to our 
conversations through social networks, email, 
text messages and call logs. They stick cookies 
into our browsers to track where we go online 
and only recently have they begun to declare 
this when you arrive at the website (after the 
European Union passed regulations requiring 
that web users be notified about tracking). 
 Although a recent survey from the Pew 
Research Center shows that Americans claim to 
care deeply about privacy, we’re not very good 
at acting on it. We tend not to clear the caches 
on our web browsers very often or fork over a 
little extra cash for encrypted services.
 So, honestly, would the level of data 
collection I just described motivate you to 
avoid linking up your life, or would it just give 
you a vague sense of unease as you enjoyed the 
convenience of your connected world? And 
would your feelings change if you had more 
control over your data?
 
DATA UTOPIA
Research from the Mobile Territorial Lab – a 
collaboration between the Massachusetts Institute 
of Technology (MIT) and the Italian telecom 
companies Telecom Italia and Telefonica – says 
they would.
 “I think that more people are worried 
about the company doing something bad than 
making sure that they themselves are empow-
ered to access and do something good with 
their own data,” said Hofer.
 We’ve come to suspect bad behavior from 
companies that collect data about us, but there 
may be another way: retaining ownership of 
our data. That’s the concept behind the New 
Deal on Data, proposed by Alex Pentland, the 

New! Please read our updated Terms of Service effective May 18, 2015. By using our services after May 18, 2015, you agree to the revisions. 
Terms of Service These Terms of Service (“Terms”) govern your access to and use of the services, including our various websites, SMS, APIs, 
email notifications, applications, buttons, widgets, ads, and commerce services (the “Services” or “Service provider”), and any information, 
text, graphics, photos or other materials uploaded, downloaded or appearing on the Services (collectively referred to as “Content”). Your access 
to and use of the Services are conditioned on your acceptance of and compliance with these Terms. By accessing or using the Services you 
agree to be bound by these Terms.1. Basic Terms You are responsible for your use of the Services, for any Content you post to the Services, 
and for any consequences thereof. The Content you submit, post, or display will be able to be viewed by other users of the Services and through 
third party services and websites (n open ecosystem with your rights in mind. But what’s yours is yours – you own your Content (and your 
photos are part of that Content). Such additional uses by Service provider, or other companies, organizations or individuals who partner with 
Service provider, may be made with no compensation paid to you with respect to the Content that you submit, post, transmit or otherwise make 
available through the Services. We may modify or adapt your Content in order to transmit, display or distribute it over computer networks and 
in various media and/or make changes to your Content as are necessary to conform and adapt that Content to any requirements or limitations 
of any networks, devices, services or media. You are responsible for your use of the Services, for any Content you provide, and for any conse-
quences thereof, including the use of your Content by other users and our third party partners. You understand that your Content may be 
syndicated, broadcast, distributed, or published by our partners and if you do not have the right to submit Content for such use, it may subject 
you to liability. Service provider will not be responsible or liable for any use of your Content by Service provider in accordance with these Terms. 
You represent and warrant that you have all the rights, power and authority necessary to grant the rights granted herein to any Content that 
you submit. 6. Your License To Use the Services Service provider gives you a personal, worldwide, royalty-free, non-assignable and non-exclu-
sive license to use the software that is provided to you by Service provider as part of the Services. This license is for the sole purpose of en-
abling you to use and enjoy the benefit of the Services as provided by Service provider, in the manner permitted by these Terms. 7. Service 
provider Rights All right, title, and interest in and to the Services (excluding Content provided by users) are and will remain the exclusive 
property of Service provider and its licensors. The Services are protected by copyright, trademark, and other laws of both the United States 
and foreign countries. Nothing in the Terms gives you a right to use the Service provider name or any of the Service provider trademarks, logos, 
domain names, and other distinctive brand features. Any feedback, comments, or suggestions you may provide regarding Service provider, or 
the Services is entirely voluntary and we will be free to use such feedback, comments or suggestions as we see fit and without any obligation 
to you. 8. Restrictions on Content and Use of the Services Please review the Service provider Rules (which are part of these Terms) to better 
understand what is prohibited on the Service. We reserve the right at all times (but will not have an obligation) to remove or refuse to distrib-
ute any Content on the Services, to suspend or terminate users, and to reclaim usernames without liability to you. We also reserve the right 
to access, read, preserve, and disclose any information as we reasonably believe is necessary to (i) satisfy any applicable law, regulation, legal 
process or governmental request, (ii) enforce the Terms, including investigation of potential violations hereof, (iii) detect, prevent, or otherwise 
address fraud, security or technical issues, (iv) respond to user support requests, or (v) protect the rights, property or safety of Service pro-
vider, its users and the public. Tip Service provider does not disclose personally identifying information to third parties except in accordance 
with our Privacy Policy. Except as permitted through the Services, these Terms, or the terms provided on dev.service provider.com, you have 
to use the Service provider API if you want to reproduce, modify, create derivative works, distribute, sell, transfer, publicly display, publicly 
perform, transmit, or otherwise use the Content or Services. Tip We encourage and permit broad re-use of Content. The Service provider API 
exists to enable this. If you use commerce features of the Services that require credit or debit card information, such as our Buy Now feature, 
you agree to our Service provider Commerce Terms. You may not do any of the following while accessing or using the Services: (i) access, 
tamper with, or use non-public areas of the Services, Service provider’s computer systems, or the technical delivery systems of Service pro-
vider’s providers; (ii) probe, scan, or test the vulnerability of any system or network or breach or circumvent any security or authentication 
measures; (iii) access or search or attempt to access or search the Services by any means (automated or otherwise) other than through our 
currently available, published interfaces that are provided by Service provider (and only pursuant to those terms and conditions), unless you 
have been specifically allowed to do so in a separate agreement with Service provider (NOTE: crawling the Services is permissible if done in 
accordance with the provisions of the robots.txt file, however, scraping the Services without the prior consent of Service provider is expressly 
prohibited); (iv) forge any TCP/IP packet header or any part of the header information in any email or posting, or in any way use the Services 
to send altered, deceptive or false source-identifying information; or (v) interfere with, or disrupt, (or attempt to do so), the access of any user, 
host or network, including, without limitation, sending a virus, overloading, flooding, spamming, mail-bombing the Services, or by scripting the 
creation of Content in such a manner as to interfere with or create an undue burden on the Services. 9. Copyright Policy Service provider re-
spects the intellectual property rights of others and expects users of the Services to do the same. We will respond to notices of alleged copyright 
infringement that comply with applicable law and are properly provided to us. If you believe that your Content has been copied in a way that 
constitutes copyright infringement, please provide us with the following information: (i) a physical or electronic signature of the copyright 
owner or a person authorized to act on their behalf; (ii) identification of the copyrighted work claimed to have been infringed; (iii) identification 
of the material that is claimed to be infringing or to be the subject of infringing activity and that is to be removed or access to which is to be 
disabled, and information reasonably sufficient to permit us to locate the material; (iv) your contact information, including your address, tele-
phone number, and an email address; (v) a statement by you that you have a good faith belief that use of the material in the manner com-
plained of is not authorized by the copyright owner, its agent, or the law; and (vi) a statement that the information in the notification is accu-
rate, and, under penalty of perjury, that you are authorized to act on behalf of the copyright owner. We reserve the right to remove Content 
alleged to be infringing without prior notice, at our sole discretion, and without liability to you. In appropriate circumstances, Service provider 
will also terminate a user’s account if the user is determined to be a repeat infringer. Our designated copyright agent for notice of alleged 
copyright infringement appearing on the Services is: Service provider, Inc. Attn: Copyright Agent 1355 Market Street, Suite 900 San Francisco, 
CA 94103 Reports: https://support.service provider.com/forms/dmca Email: copyright@service provider.com 10. Ending These Terms The 
Terms will continue to apply until terminated by either you or Service provider as follows. You may end your legal agreement with Service 
provider at any time for any reason by deactivating your accounts and discontinuing your use of the Services. You do not need to specifically 
inform Service provider when you stop using the Services. If you stop using the Services without deactivating your accounts, your accounts 
may be deactivated due to prolonged inactivity under our Inactive Account Policy. We may suspend or terminate your accounts or cease pro-
viding you with all or part of the Services at any time for any reason, including, but not limited to, if we reasonably believe: (i) you have vio-
lated these Terms or the Service provider Rules, (ii) you create risk or possible legal exposure for us; or (iii) our provision of the Services to 
you is no longer commercially viable. We will make reasonable efforts to notify you by the email address associated with your account or the 
next time you attempt to access your account. In all such cases, the Terms shall terminate, including, without limitation, your license to use 
the Services, except that the following sections shall continue to apply: 4, 5, 7, 8, 10, 11, and 12. Nothing in this section shall affect Service 
provider’s rights to change, limit or stop the provision of the Services without prior notice, as provided above in section 1. 11.Disclaimers and 
Limitations of Liability Please read this section carefully since it limits the liability of Service provider and its parents, subsidiaries, affiliates, 
related companies, officers, directors, employees, agents, representatives, partners, and licensors (collectively, the “Service provider Entities”). 
Each of the subsections below only applies up to the maximum extent permitted under applicable law. Some jurisdictions do not allow the 
disclaimer of implied warranties or the limitation of liability in contracts, and as a result the contents of this section may not apply to you. 
Nothing in this section is intended to limit any rights you may have which may not be lawfully limited. A. The Services are Available “AS-IS” 
Your access to and use of the Services or any Content are at your own risk. You understand and agree that the Services are provided to you 
on an “AS IS” and “AS AVAILABLE” basis. Without limiting the foregoing, to the maximum extent permitted under applicable law, THE Service 
provider ENTITIES DISCLAIM ALL WARRANTIES AND CONDITIONS, WHETHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT. The Service provider Entities make no warranty and disclaim all responsibility and liability for: 
(i) the completeness, accuracy, availability, timeliness, security or reliability of the Services or any Content; (ii) any harm to your computer 
system, loss of data, or other harm that results from your access to or use of the Services or any Content; (iii) the deletion of, or the failure to 
store or to transmit, any Content and other communications maintained by the Services; and (iv) whether the Services will meet your require-
ments or be available on an uninterrupted, secure, or error-free basis. No advice or information, whether oral or written, obtained from the 
Service provider Entities or through the Services, will create any warranty not expressly made herein. B. Links The Services may contain links 
to third-party websites or resources. You acknowledge and agree that the Service provider Entities are not responsible or liable for: (i) the 
availability or accuracy of such websites or resources; or (ii) the content, products, or services on or available from such websites or resources. 
Links to such websites or resources do not imply any endorsement by the Service provider Entities of such websites or resources or the content, 
products, or services available from such websites or resources. You acknowledge sole responsibility for and assume all risk arising from your 
use of any such websites or resources. C. Limitation of Liability TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THE Service pro-
vider ENTITIES SHALL NOT BE LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, OR ANY LOSS 
OF PROFITS OR REVENUES, WHETHER INCURRED DIRECTLY OR INDIRECTLY, OR ANY LOSS OF DATA, USE, GOOD-WILL, OR OTHER INTANGI-
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Toshiba professor at MIT and director of the 
Mobile Territorial Lab.
 “There’s a lot of stuff that’s really bogus 
right now,” he told Scott Berinato, a senior editor 
of the Harvard Business Review, in a Google 
Hangout. Specifically, he was talking about 
unwieldy terms and conditions documents and 
the demand that you agree to them in order to 
use a product that you have purchased.
 Hofer would add the implicit consent 
clauses that allow service providers to change 
the documents without a new agreement with 
the consumers. And usually, those terms and 
conditions include the right to collect vaguely- 
specified data about users, with equally vague 
statements about what the company will do 
with that information.
 Pentland would like to change that, and 
the Mobile Territorial Lab has spent the last 
few years developing and testing a potential 
solution in the Italian cities of Trento and 
Livorno. Rather than allowing companies to 
collect and store data on their users, the users 
would log their own data in a central reposi-
tory. They would be able to see all of the data 
that has been collected, delete it as they see fit 
and grant companies access to specific parts of 
the repository. For instance, a map app needs 
to know my precise location to give me good 
directions, but for my purposes, my where-
abouts are none of Facebook’s beeswax.
 And access to user data would be revoca-
ble. It might be helpful if my map app knows 
my most frequent destinations so that I can 
check for traffic delays before setting off, but 
all that information would be borrowed from 
my data store. Verifiable logs would show that 
the map company didn’t make its own copies 
of any of the information I provided, with 
legislation in place to enforce it.
 “On one hand, it has the potential to 
make uses of the data store auditable and gives 
people a good sense of what data about them 
says,” said Hofer.
 But he pointed out that these data stores 
would be great targets for attackers. It would 
mean trading the risk of hackers obtaining slic-
es of our personal data from multiple, variably 
guarded sources versus hackers intruding on 
a single, well-defended database and getting a 
full picture.
 The data store would also be able to 
anonymize data before handing it over to a 
company. For instance, I’m willing to make my 
location data available on an anonymized basis 
for traffic purposes.

 “Anonymization is difficult to guarantee,” 
Hofer warned. It wouldn’t be very difficult 
to figure that the location data is mine, given 
that my home address and work address are 
matters of public record. So the Mobile Terri-
torial Lab proposed that the data store could 
make the analysis itself, providing answers to 
the map app’s traffic queries without sending 
off detailed user data.
 Pentland envisions that data management 
would be a lot like banking, perhaps even with 
a sort of interest from the businesses to which 
users lend their data. “If some company is 
making money off of it, maybe you can too. It’s 
bringing people to the table,” he told Berinato.
 And if their 150-user study in Trento is 
any indication, users are willing to share more 
data when the purpose and benefits are trans-
parent. While companies may balk at the idea 
of paying for some data, the more complete 
picture of who the users are and what they 
need from their devices or services could be 
worth it, Pentland said.
 
DODGING DYSTOPIA
Still, the idea of mass data collection makes 
Dutta uncomfortable. He is concerned about a 
future in which insurance companies put devices 
on vehicles (I suppose this is before they are 
self-driving) and set rates based on how you 
handle your car. Or activity monitors and 
connected scales could indicate how well you 
are taking care of your health.
 It might begin as an incentive program – 
already, some auto insurance companies offer a 
lower rate if they can track your GPS informa-
tion – but eventually those who choose not to 
be monitored may be assumed to be high risk.
 “Then you look around, and I’m build-
ing these sensors,” said Dutta, speaking of his 
menagerie of web-enabled devices to monitor 
air quality, electricity usage, bathroom scale 
readings and more. “It’s going to happen one 
way or the other, and if we can influence some 
of these things, I think it’s going to be better.”
 Dutta and collaborators at U-M, Stanford 
and University of California, Berkeley are look-
ing at ways to ensure that some user informa-
tion never makes it to company servers. After 
all, a business can’t misuse data it doesn’t have.
 For instance, a learning thermostat 
benefits from knowing when the door has been 
unlocked or locked, indicating entrances or exits. 
Yet instead of communicating directly, the data 
first goes to the lock’s server, is transferred to 
the thermostat’s server, and only then comes 

back to the thermostat itself, Dutta explained.
 “There’s no reason why that trip to the 
cloud has to happen,” he said.
 Or, in cases where the information does 
have to go to the cloud, say for interpretation of 
voice data, Dutta is looking at how to encrypt 
it so that the processing can be done on the 
encrypted data, and the correct answer comes 
out after decryption.
 And then there’s the security of the devices 
themselves. Fu recounted stories of baby mon-
itors hacked by people shouting obscenities, or 
security cameras that would show their footage 
to anyone who discovered their IP addresses.
 He also mentioned the search engine 
Shodan, created to reveal devices that are con-
nected to the web. It once uncovered a heating 
and ventilation system at a Google office in 
Australia. “If Google can’t get it right, good 
luck to the rest of us mortals,” said Fu.
 In cars, an IP address without defenses can 
be downright dangerous, as Fiat Chrysler Auto-
mobiles learned the hard way when hackers 
took over a moving 2014 Jeep Cherokee earlier 
this year. Fiat Chrysler released a patch when 
the stunt was published in WIRED, but if 
malicious hackers had exploited the weakness, 
there might have been a case for negligence.
 
AN EXERCISE IN AWARENESS
As a mortal recently awakened to the risks 
posed by connected devices, I called the 
customer service line for my Wi-Fi thermostat 
to ask about their security standards. The repre-
sentative, who identified himself as Mark, said 
that while the signals were unprotected over 
Wi-Fi, “the Internet is encrypted.”
 I was a bit puzzled by this as according to 
my meager understanding, encryption occurs 
before the signal is sent out. Rather than giving 
me more detail, he repeated this point several 
times. I began to suspect that he knew some of 
the terms but didn’t really know what he was 
talking about (and I can say this with some 
authority as I am often in this situation).
 It seemed like a good time to get outside 
expertise. Michigan is home to master hacker 
Alex Halderman, a Morris Wellman Faculty 
Development Assistant Professor of Computer 
Science and Engineering, who is best known 
for fighting censorship and exposing weaknesses 
in electronic voting, traffic light systems, airport 
scanners and more. He did not have time to 
hack my thermostat.
 However, Travis Finkenauer, a PhD student 
under Halderman’s tutelage, kindly took time 
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“If I got you to open an email 
link while you were on your 
home network, I could own 
that (device) and use it to 
attack other devices on 
your network.” 

JUST ONE DEVICE THAT ISN’T DEFENDED WITH A 
USERNAME AND PASSWORD CAN PROVIDE A BACK 
DOOR INTO A HOME NETWORK. HERE’S HOW:

1) The attacker sends an email to someone at the home.

2) If the target opens the email link while connected to 
the home network, the Web page actually connects to 
a device that the attacker suspects is in the home, such 
as a wireless speaker. If no password is set up for the 
device or it has other vulnerabilities, the attacker can 
take it over.

3) The attacker sets the compromised device up to 
intercept traffic between the router and other wireless 
devices in the home. If communications between the 
devices and their servers in the cloud aren’t encrypted, 
the attacker can read them – including those coming 
from computers, tablets and phones.

4) If firmware updates aren’t encrypted, the attacker 
can send fake updates that give him or her control of 
the devices.

5) The attacker can monitor and potentially control the 
devices, with remote access to real-time activity within 
the home.

wifi speaker 
attacks other 
devices

email link 
opened
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any part of the header information in any email or posting, or in any way use the Services to send altered, deceptive or false source-identifying information; or (v) interfere with, or disrupt, (or attempt to do so), the access 
of any user, host or network, including, without limitation, sending a virus, overloading, flooding, spamming, mail-bombing the Services, or by scripting the creation of Content in such a manner as to interfere with or 
create an undue burden on the Services. 9. Copyright Policy Service provider respects the intellectual property rights of others and expects users of the Services to do the same. We will respond to notices of alleged copy-
right infringement that comply with applicable law and are properly provided to us. If you believe that your Content has been copied in a way that constitutes copyright infringement, please provide us with the following 
information: (i) a physical or electronic signature of the copyright owner or a person authorized to act on their behalf; (ii) identification of the copyrighted work claimed to have been infringed; (iii) identification of the 
material that is claimed to be infringing or to be the subject of infringing activity and that is to be removed or access to which is to be disabled, and information reasonably sufficient to permit us to locate the material; (iv) 
your contact information, including your address, telephone number, and an email address; (v) a statement by you that you have a good faith belief that use of the material in the manner complained of is not authorized 
by the copyright owner, its agent, or the law; and (vi) a statement that the information in the notification is accurate, and, under penalty of perjury, that you are authorized to act on behalf of the copyright owner. We reserve 
the right to remove Content alleged to be infringing without prior notice, at our sole discretion, and without liability to you. In appropriate circumstances, Service provider will also terminate a user’s account if the user is 
determined to be a repeat infringer. Our designated copyright agent for notice of alleged copyright infringement appearing on the Services is: Service provider, Inc. Attn: Copyright Agent 1355 Market Street, Suite 900 San 
Francisco, CA 94103 Reports: https://support.service provider.com/forms/dmca Email: copyright@service provider.com 10. Ending These Terms The Terms will continue to apply until terminated by either you or Service 
provider as follows. You may end your legal agreement with Service provider at any time for any reason by deactivating your accounts and discontinuing your use of the Services. You do not need to specifically inform 
Service provider when you stop using the Services. If you stop using the Services without deactivating your accounts, your accounts may be deactivated due to prolonged inactivity under our Inactive Account Policy. We 
may suspend or terminate your accounts or cease providing you with all or part of the Services at any time for any reason, including, but not limited to, if we reasonably believe: (i) you have violated these Terms or the 
Service provider Rules, (ii) you create risk or possible legal exposure for us; or (iii) our provision of the Services to you is no longer commercially viable. We will make reasonable efforts to notify you by the email address 
associated with your account or the next time you attempt to access your account. In all such cases, the Terms shall terminate, including, without limitation, your license to use the Services, except that the following sec-
tions shall continue to apply: 4, 5, 7, 8, 10, 11, and 12. Nothing in this section shall affect Service provider’s rights to change, limit or stop the provision of the Services without prior notice, as provided above in section 1. 
11.Disclaimers and Limitations of Liability Please read this section carefully since it limits the liability of Service provider and its parents, subsidiaries, affiliates, related companies, officers, directors, employees, agents, 
representatives, partners, and licensors (collectively, the “Service provider Entities”). Each of the subsections below only applies up to the maximum extent permitted under applicable law. Some jurisdictions do not allow 
the disclaimer of implied warranties or the limitation of liability in contracts, and as a result the contents of this section may not apply to you. Nothing in this section is intended to limit any rights you may have which may 
not be lawfully limited. A. The Services are Available “AS-IS” Your access to and use of the Services or any Content are at your own risk. You understand and agree that the Services are provided to you on an “AS IS” and 
“AS AVAILABLE” basis. Without limiting the foregoing, to the maximum extent permitted under applicable law, THE Service provider ENTITIES DISCLAIM ALL WARRANTIES AND CONDITIONS, WHETHER EXPRESS OR IM-
PLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. The Service provider Entities make no warranty and disclaim all responsibility and liability for: (i) the completeness, accura-
cy, availability, timeliness, security or reliability of the Services or any Content; (ii) any harm to your computer system, loss of data, or other harm that results from your access to or use of the Services or any Content; 
(iii) the deletion of, or the failure to store or to transmit, any Content and other communications maintained by the Services; and (iv) whether the Services will meet your requirements or be available on an uninterrupted, 
secure, or error-free basis. No advice or information, whether oral or written, obtained from the Service provider Entities or through the Services, will create any warranty not expressly made herein. B. Links The Services 
may contain links to third-party websites or resources. You acknowledge and agree that the Service provider Entities are not responsible or liable for: (i) the availability or accuracy of such websites or resources; or (ii) the 
content, products, or services on or available from such websites or resources. Links to such websites or resources do not imply any endorsement by the Service provider Entities of such websites or resources or the con-
tent, products, or services available from such websites or resources. You acknowledge sole responsibility for and assume all risk arising from your use of any such websites or resources. C. Limitation of Liability TO THE 
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THE Service provider ENTITIES SHALL NOT BE LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR New! Please read our updated Terms of Service 
effective May 18, 2015. By using our services after May 18, 2015, you agree to the revisions. Terms of Service These Terms of Service (“Terms”) govern your access to and use of the services, including our various websites, 
SMS, APIs, email notifications, applications, buttons, widgets, ads, and commerce services (the “Services” or “Service provider”), and any information, text, graphics, photos or other materials uploaded, downloaded or 
appearing on the Services (collectively referred to as “Content”). Your access to and use of the Services are conditioned on your acceptance of and compliance with these Terms. By accessing or using the Services you agree 
to be bound by these Terms.1. Basic Terms You are responsible for your use of the Services, for any Content you post to the Services, and for any consequences thereof. The Content you submit, post, or display will be 
able to be viewed by other users of the Services and through third party services and websites (go to the account settings (http://service provider.com/settings/security) page to control who sees your Content). You should 
only provide Content that you are comfortable sharing with others under these Terms. Tip What you say on Service provider may be viewed all around the world instantly. You are what you Comment! You may use the 
Services only if you can form a binding contract with Service provider and are not a person barred from receiving services under the laws of the United States or other applicable jurisdiction. If you are accepting these 
Terms and using the Services on behalf of a company, organization, government, or other legal entity, you represent and warrant that you are authorized to do so. You may use the Services only in compliance with these 
Terms and all applicable local, state, national, and international laws, rules and regulations. The Services that Service provider provides are always evolving and the form and nature of the Services that Service provider 
provides may change from time to time without prior notice to you. In addition, Service provider may stop (permanently or temporarily) providing the Services (or any features within the Services) to you or to users gen-
erally and may not be able to provide you with prior notice. We also retain the right to create limits on use and storage at our sole discretion at any time without prior notice to you. The Services may include advertisements, 
which may be targeted to the Content or information on the Services, queries made through the Services, or other information. The types and extent of advertising by Service provider on the Services are subject to change. 
In consideration for Service provider granting you access to and use of the Services, you agree that Service provider and its third party providers and partners may place such advertising on the Services or in connection 
with the display of Content or information from the Services whether submitted by you or others. 2. Privacy Any information that you provide to Service provider is subject to our Privacy Policy (http://service provider.com/
privacy), which governs our collection and use of your information. You understand that through your use of the Services you consent to the collection and use (as set forth in the Privacy Policy) of this information, includ-
ing the transfer of this information to the United States and/or other countries for storage, processing and use by Service provider. As part of providing you the Services, we may need to provide you with certain commu-
nications, such as service announcements and administrative messages. These communications are considered part of the Services and your Service provider account, which you may not be able to opt-out from receiving. 
Tip You can opt-out of most communications from Service provider including our newsletter, new follower emails, etc. Please see the Notifications tab of Settings for more. 3. Passwords You are responsible for safeguarding 
the password that you use to access the Services and for any activities or actions under your password. We encourage you to use “strong” passwords (passwords that use a combination of upper and lower case letters, 
numbers and symbols) with your account. Service provider cannot and will not be liable for any loss or damage arising from your failure to comply with the above. 4. Content on the Services All Content, whether publicly 
posted or privately transmitted, is the sole responsibility of the person who originated such Content. We may not monitor or control the Content posted via the Services and, we cannot take responsibility for such Content. 
Any use or reliance on any Content or materials posted via the Services or obtained by you through the Services is at your own risk. We do not endorse, support, represent or guarantee the completeness, truthfulness, 
accuracy, or reliability of any Content or communications posted via the Services or endorse any opinions expressed via the Services. You understand that by using the Services, you may be exposed to Content that might 
be offensive, harmful, inaccurate or otherwise inappropriate, or in some cases, postings that have been mislabeled or are otherwise deceptive. Under no circumstances will Service provider be liable in any way for any 
Content, including, but not limited to, any errors or omissions in any Content, or any loss or damage of any kind incurred as a result of the use of any Content posted, emailed, transmitted or otherwise made available via 
the Services or broadcast elsewhere. 5. Your Rights You retain your rights to any Content you submit, post or display on or through the Services. By submitting, posting or displaying Content on or through the Services, 
you grant us a worldwide, non-exclusive, royalty-free license (with the right to sublicense) to use, copy, reproduce, process, adapt, modify, publish, transmit, display and distribute such Content in any and all media or 
distribution methods (now known or later developed). Tip This license is you authorizing us to make your Comments available to the rest of the world and to let others do the same. You agree that this license includes the 
right for Service provider to provide, promote, and improve the Services and to make Content submitted to or through the Services available to other companies, organizations or individuals who partner with Service pro-
vider for the syndication, broadcast, distribution or publication of such Content on other media and services, subject to our terms and conditions for such Content use. Tip Service provider has an evolving set of rules (http://
service provider.com/apirules) for how ecosystem partners can interact with your Content. These rules exist to enable an open ecosystem with your rights in mind. But what’s yours is yours – you own your Content (and 
your photos are part of that Content). Such additional uses by Service provider, or other companies, organizations or individuals who partner with Service provider, may be made with no compensation paid to you with 
respect to the Content that you submit, post, transmit or otherwise make available through the Services. We may modify or adapt your Content in order to transmit, display or distribute it over computer networks and in 
various media and/or make changes to your Content as are necessary to conform and adapt that Content to any requirements or limitations of any networks, devices, services or media. You are responsible for your use of 
the Services, for any Content you provide, and for any consequences thereof, including the use of your Content by other users and our third party partners. You understand that your Content may be syndicated, broadcast, 
distributed, or published by our partners and if you do not have the right to submit Content for such use, it may subject you to liability. Service provider will not be responsible or liable for any use of your Content by Ser-
vice provider in accordance with these Terms. You represent and warrant that you have all the rights, power and authority necessary to grant the rights granted herein to any Content that you submit. 6. Your License To 
Use the Services Service provider gives you a personal, worldwide, royalty-free, non-assignable and non-exclusive license to use the software that is provided to you by Service provider as part of the Services. This license 
is for the sole purpose of enabling you to use and enjoy the benefit of the Services as provided by Service provider, in the manner permitted by these Terms. 7. Service provider Rights All right, title, and interest in and to 
the Services (excluding Content provided by users) are and will remain the exclusive property of Service provider and its licensors. The Services are protected by copyright, trademark, and other laws of both the United 
States and foreign countries. Nothing in the Terms gives you a right to use the Service provider name or any of the Service provider trademarks, logos, domain names, and other distinctive brand features. Any feedback, 
comments, or suggestions you may provide regarding Service provider, or the Services is entirely voluntary and we will be free to use such feedback, comments or suggestions as we see fit and without any obligation to 
you. 8. Restrictions on Content and Use of the Services Please review the Service provider Rules (which are part of these Terms) to better understand what is prohibited on the Service. We reserve the right at all times (but 
will not have an obligation) to remove or refuse to distribute any Content on the Services, to suspend or terminate users, and to reclaim usernames without liability to you. We also reserve the right to access, read, preserve, 
and disclose any information as we reasonably believe is necessary to (i) satisfy any applicable law, regulation, legal process or governmental request, (ii) enforce the Terms, including investigation of potential violations 
hereof, (iii) detect, prevent, or otherwise address fraud, security or technical issues, (iv) respond to user support requests, or (v) protect the rights, property or safety of Service provider, its users and the public. Tip Ser-
vice provider does not disclose personally identifying information to third parties except in accordance with our Privacy Policy. Except as permitted through the Services, these Terms, or the terms provided on dev.service 
provider.com, you have to use the Service provider API if you want to reproduce, modify, create derivative works, distribute, sell, transfer, publicly display, publicly perform, transmit, or otherwise use the Content or Services. 
Tip We encourage and permit broad re-use of Content. The Service provider API exists to enable this. If you use commerce features of the Services that require credit or debit card information, such as our Buy Now feature, 
you agree to our Service provider Commerce Terms. You may not do any of the following while accessing or using the Services: (i) access, tamper with, or use non-public areas of the Services, Service provider’s comput-
er systems, or the technical delivery systems of Service provider’s providers; (ii) probe, scan, or test the vulnerability of any system or network or breach or circumvent any security or authentication measures; (iii) access 
or search or attempt to access or search the Services by any means (automated or otherwise) other than through our currently available, published interfaces that are provided by Service provider (and only pursuant to 
those terms and conditions), unless you have been specifically allowed to do so in a separate agreement with Service provider (NOTE: crawling the Services is permissible if done in accordance with the provisions of the 
robots.txt file, however, scraping the Services without the prior consent of Service provider is expressly prohibited); (iv) forge any TCP/IP packet header or License To Use the Services Service provider gives you a person-
al, worldwide, royalty-free, non-assignable and non-exclusive license to use the software that is provided to you by Service provider as part of the Services. This license is for the sole purpose of enabling you to use and 
enjoy the benefit of the Services as provided by Service provider, in the manner permitted by these Terms. 7. Service provider Rights All right, title, and interest in and to the Services (excluding Content provided by users) 
are and will remain the exclusive property of Service provider and its licensors. The Services are protected by copyright, trademark, and other laws of both the United States and foreign countries. Nothing in the Terms 
gives you a right to use the Service provider name or any of the Service provider trademarks, logos, domain names, and other distinctive brand features. Any feedback, comments, or suggestions you may provide regard-
ing Service provider, or the Services is entirely voluntary and we will be free to use such feedback, comments or suggestions as we see fit and without any obligation to you. 8. Restrictions on Content and Use of the Services 
Please review the Service provider Rules (which are part of these Terms) to better understand what is prohibited on the Service provider Services. We reserve the right at all times (but will not have an obligation) to remove 

out of his day to give it a go.  
 He quickly recognized that I did not 
actually want to be hacked, as that would 
perhaps break my stuff, but instead carried out 
a security assessment. Logged onto my home 
network, he started by sending out messages to 
any device that was listening.
 Our Wi-Fi speaker, the media streaming 
device for our television, Wi-Fi printer, and 
various computers and phones answered.
 “Your speaker doesn’t require any user-
name or password,” he offered. “If I got you 
to open an email link while you were on your 
home network, I could own that speaker and 
use it to attack other devices on your network.”
 A promising start. It never occurred to me 
that I should have a username and password on 
our speaker, or that a hacker could do anything 
worse than play “All About That Bass” on an 
endless loop. But among the many devices on 
my home network, the thermostat was slow to 
show itself. “Do you have a FitBit?” Finkenauer 
asked, having spotted a WiFi card of the model 
used by Nike.
 “No, but our phones track how many 
steps we take,” I replied.
 He turned back to his computer. Eventually, 
he explained that he could only see broadcast 
packets that go out to all the local devices. The 
thermostat was probably communicating only 
with the company server, so he could not see 
the traffic.
 To intercept the signals, he set up his 
computer as a router. Minutes later, he said, 
“Oh, it received a weather update! Breezy, 
warm, partly sunny.”
 No encryption, then.
 “It’s just an HTTP connection – not 
HTTPS,” he added.
 “Does this somehow get encrypted when 
it reaches the Internet?” I asked.
 Finkenauer gave it enough thought to be 
polite. “No. It would be hard for anyone to 
pick up the individual packets, but the NSA 
could go into the backbone points (of the 
Internet) and read them.”
 Or Comcast could read the packets. Or 
anyone clever enough to get into my home 
network.
 Finkenauer explained that if he controlled 
the kitchen speaker, he could tell the ther-
mostat to route its communications through 
the speaker. Then he could intercept messages 
between the server and thermostat. He could 
probably change the settings by sending a fake 
response from the server, pretending that I 

had updated the thermostat settings from my 
phone. (He didn’t try this as it could potentially 
upset my thermostat.)
 “The big one is the firmware updates,” 
said Finkenauer, but unfortunately no 
firmware updates were available for him to 
watch through his network. “If the firmware 
updates aren’t encrypted, which seems likely, 
then I could spoof one of those and have the 
thermostat do whatever I want, including 
attacking other devices.”
 So I called customer service again and 
asked if the firmware updates were encrypted. 
Mark said yes. Since it was the same guy, 
I asked whether general communications 
between the thermostat and the server were 
encrypted. Yes. Which I know is not true.
 Was he mistaken?  Was he lying? I had 
nothing to gain from picking a fight, so I hung 
up. Another sign of the times, when neither 
consumers nor companies are wise to security.
 So what can regular folk do?
 Not a lot, said Fu. “Opting out doesn’t work 
because devices may be embedded in things you 
buy. You might get an Internet of Things device 
whether you like it or not,” he noted.
 Still, it wouldn’t hurt to think about 
security before we buy our connected devices, 
rather than years after the fact (as I have done). 
Some companies encrypt their connections and 
servers, so even if someone gets access to the 
data, they can’t read it.
 We can practice basic hygiene and make 
sure every device we connect has a username 
and password (won’t those be fun to keep track 
of ). But our home networks won’t be well 
armored against attacks unless device makers 
get serious about security.
 
TOWARD A SECURE FUTURE
Companies know that the average home 
network isn’t secure, especially as it’s easier than 
ever to leave a device without a username and 
password. Yet, they treat the home network as  
if it is secure.
 “Once you’re sort of beyond the wall of 
the house, you can attack anything you want. 
There’s not a good reason for us to have essen-
tially no security once you’re inside,” said Dutta.
 His collaboration with Stanford and Berke-
ley is also working on ways to verify communi-
cations among devices while respecting the low 
computing power available to the tiny comput-
ers. For instance, if two devices are in the same 
room, they could use shared knowledge, like 
how long it’s been since the last time the light 

turned on. Then a remote hacker would have 
to control a device to send fake signals from it – 
mere impersonation wouldn’t work.
 Or, a trusted device on the network could 
carry out the processing needed for advanced 
encryption techniques.
 But until better security is implemented, 
embedded computers must be treated with 
suspicion – particularly those with life-and-death 
responsibility, such as WiFi-enabled patient 
monitors in hospitals. Fu and his former 
postdoctoral researchers Denis Foo Kune and 
Ben Ransford founded a startup, Virta Labs, to 
commercialize a power monitor for connected 
devices. If an embedded computer is compro-
mised and doing nefarious deeds, its power 
consumption will be higher than expected with 
normal operation.
 Dutta doesn’t think capitalism will be 
enough to bring built-in security to the Internet 
of Things – at least not before some kind of 
major breach.
 “Here’s really the issue: privacy and security 
will not sell a gadget,” he said. “We can provide 
all the technologies, but ultimately, there’s a 
cost to adoption. And it’s not a significantly 
differentiating feature yet.”
 He advises writing to Congress about 
the need for legislation. The Federal Trade 
Commission (FTC) is gearing up to propose 
regulations, but for now, it has only made 
recommendations.
 In January 2015, the FTC released guide-
lines as part of a report about security and privacy 
in the Internet of Things. On the privacy side, 
it advised data minimization – not storing data 
unless it is necessary to provide the service and 
deleting data that is no longer needed. For 
instance, a learning thermostat may only need 
a few weeks worth of data to predict when you 
wake up, when you leave, when you return, 
and when you go to bed. 
 Or companies could anonymize data after 
a certain period of time. (Although, as Hofer 
explained, just because information doesn’t 
have a name attached doesn’t mean that name 
can’t be discovered.)
 On the security side, the recommenda-
tions were fairly fundamental: build security 
into the design from the beginning, train 
employees about security, consider monitoring 
security threats and providing patches, consider 
ways to exclude unauthorized users.
 And if companies have to be told to do 
these things, it’s easy to see why Dutta calls 
security a ticking time bomb.

“Imagine using a table saw 
in a shop class where only 27 
percent of the students take 
safety training. Security
education is playing catch-up.” 
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We asked a few Michigan Engineering supporters why they chose to endow a 
department chair. They recognized the impact that the gift has on professors, 
students and research, and the value of providing department leaders with ongoing 
funds of almost $100,000 per year to target specific needs. But their reasons are 
also highly individual.

VICTORS FOR ENGINEERING LET IT SNOW
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fellowship from the Alfred P. Sloan Founda-
tion to study the Microbiology of the Built 
Environment. The team grew from there, 
joining forces with John LiPuma, James L. 
Wilson M.D. research professor, to study the 
link between these environmental pathogens 
and the infections in cystic fibrosis patients. 
They went on to land a grant from the Cystic 
Fibrosis Foundation.
 “None of this would have been possible 
without the discretionary funds from my 
professorship position,” said Raskin. “It’s the 
perfect example of how just making one deci-
sion enabled by these funds can snowball into 
something greater.”

LEADERS AND BEST  
START WITH FUNDING
 Discretionary funds are provided to all 
professors awarded a named professorship title, 
an honorific award bestowed to acknowledge 
contributions and leadership in the field. When 
a professorship is endowed through a gift, its 

annual dividends help cover a portion of the 
faculty member’s salary and also provide an 
average of $40,000 of discretionary funding, 
according to Alec Gallimore, associate dean for 
academic affairs at the College of Engineering.
 “That is tremendous,” said Gallimore, 
who is also an Arthur F. Thurnau Professor of 
Aerospace Engineering. “These resources can be 
used to cover travel expenses, seed funding for 
students and post-doctoral researchers, equip-
ment that needs to be purchased or startup 
money for unfunded research.”
 It’s also the key to getting and retaining 
top faculty. “We are recruiting professors this 
year who are top performers who absolutely 
will not come if we don’t have those professor-
ships,” said Gallimore. 
 In fact, the amount and specialty of these 
professorships are often the deciding factor in 
whether or not a professor joins – or stays – at 
an institution. Often, other universities will 
use an endowed title to lure faculty away 
from their current position, so having enough 

THE SNOWBALL EFFECT 

 In 2014, a student from the University of 
Glasgow was completing her PhD dissertation 
research: studying drinking water treatment 
using microbial strategies. She caught the eye 
of Lutgarde Raskin, a professor of civil and 
environmental engineering at the University of 
Michigan. 
 Raskin knew the PhD student, Sarah 
Haig, was using approaches in her research 
that would directly apply to a project she was 
considering: could bacteria causing pulmonary 
infections in immunocompromised people be 
the result of exposure to opportunistic patho-
gens in their drinking water?
 “I just knew Sarah was going to be great 
for this,” said Raskin, the Altarum/ERIM Rus-
sell D. O’Neal Professor of Engineering. “But I 
didn’t have a position to offer her.”
 Since finding a postdoctoral or PhD 
position is more like applying for a job than 
applying for school, funding is often a critical 
decision-maker for applicants. Luckily, Raskin 
was able to offer Haig a pledge. Using discre-
tionary funds from her endowed professorship 
position, Raskin could commit to pay Haig for 
a year of work, during which time they would 
find an appropriate fellowship program or 
grant for her to continue her research.
 It worked. Haig joined Raskin’s U-M 
drinking water team, which also included 
PhD student Nadine Kotlarz, and landed a 

OF FUNDING

quality professorships available is critical to 
retaining current faculty as well.
 The same holds true for endowed student 
fellowships such as the one awarded to recruit 
Kotlarz. Those fellowships, which directly fund 
a graduate student, also give them options 
and the flexibility to pursue their own path, 
rather than being forced to sign on to a specific 
researcher’s lab. That’s key in recruiting as well, 
said Gallimore, as the top graduate students 
will typically take the position with the most 
options.

TARGETING FUNDS TO MAKE  
AN IMPACT
 Both fellowships and professorships can 
be endowed by individuals, corporations, 
foundations or other sources, and can be di-
rectly targeted to areas of research or education 
(Learn how a professorship works at http://umi-
cheng.in/endow-legacy). That ability to specialize 
was a key motivation for Robert C. Leland 
Jr. (BSE IndE ’58) and his wife Donna (BA 
Econ ’58), who recently created the Robert C. 
Leland Jr. and Donna D. Leland Professorship 
of Biomedical Engineering and Cardiovascular 
Medicine.
 “We’ve always wanted to give back 
something to the College, and creating this 
professorship just made sense,” Robert said. 
“After talking to folks in the cardiovascular 
department where I’ve been seen as a patient, 
we thought if we created a situation where 
someone with the right knowledge and an 
engineering toolset teamed up with the medical 
school, we could really have an impact.” 
 Creating that impact not only through 
research, but also through the right people, is 
critical to an institution’s long-term success, 
said Gallimore. “Everything focuses around the 
people – without the right people, we won’t 
thrive as much as we could. Some elite private 
institutions have an edge on us in their ability 
to offer professorships – we currently have 
much more demand than supply. That is our 
competition and anything that supporters of 
U-M can do to help with that will help their 
alma mater fly.” - Jennifer Judge Hensel

Sarah Haig (right), CEE Research Fellow and member of the Raskin Research Group, updates 

Lutgarde Raskin (left), Altarum/ERIM Russel D. O’Neal Professor of Engineering, on lab work 

for their study to help identify factors regulating microbial pathogens in drinking water. P
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ANTHONY C.
LEMBKE Attracting and retaining the best faculty is so key to staying 

on top, particularly now as we move into a century where 
other forms of education are available. What’s really going 
to define the personal experience at college is who you 
engage with – and I believe faculty are the front line of that, 
collaborating across the spectrum in fields that I wish had 
been available when I was at Michigan.
The Anthony C. Lembke Chair of the Department of Chemical 

Engineering will generate discretionary funds to support the 
ongoing innovation of the department.

(BSE ChE ’80),  

Retired from the  

investment management 

industry as former principal 

and co-chief investment officer

WILLIAM
K. HALLIn my experience, innovation happens when you put business 

leaders and scientists in the same room and get them to 
talk to each other. That’s why I think joint departments like 
Biomedical Engineering are so important. We need people 
who can work across the boundaries of science, engineering, 
medicine and business more easily than in the past.

The William and Valerie Hall Chair of Biomedical  
Engineering will fund ongoing research in areas like cancer 

treatment and tissue engineering.

(BSE AERO ’65,  

MBA ’67, MS ’68, PhD ’69),  

U-M adjunct professor for 

entrepreneurial studies and general 

partner at Procyon Advisors, LLP

MALLOURE
FAMILY

Donald (BSE Civ. ’50, pictured) 

Joseph (BSE CEE’ 72), John (BSE 

CEE ‘76) and Paul Malloure (BSE CEE 

‘78) and Susan Whitaker (BBA ‘74)

LEAVE A LEGACY 

IT’S THE PERFECT EXAMPLE 
OF HOW JUST MAKING ONE 
DECISION ENABLED BY THESE 
FUNDS CAN SNOWBALL INTO 
SOMETHING GREATER.

Lutgarde Raskin, Altarum/ERIM Russell D. 
O’Neal Professor of Engineering

We all benefited from our time spent at U-M, and our father 
(Donald H. Malloure, 1925-2006) believed in giving that 
opportunity to others. By creating this lasting legacy, we are 
not only honoring him and the College of Engineering, which 
owns a special place in our heart, but also strengthening the 
department and its collaborations.
The Donald Malloure Chair of the Department of Civil and Envir-

onmental Engineering will provide the department with a lasting 
resource for next-generation research and educational initiatives.



Each year, alumni and friends like you give more than  
$1 million to the Michigan Engineering Fund to support  
students, faculty and projects at the College of Engineering. 

WE ASKED THEM WHY…

To make a gift to the Michigan Engineering Fund, hover 
over this page using the Decoder feature in the One Cool 
Thing app, or visit umicheng.in/give-engin.

“I give because 
innovation comes 
from young minds 
and what better 
way to support 
the future than to 
contribute to those 
that need?”
John Salvador 
(BSE EE ‘07)

“My education, 
experience and 
relationships 
formed at the 
University are the 
foundation for 
everything I have in my life. I am proud to be able to make 
a contribution that will give the next generation the support 
that was so valuable to me.”
RJ Godin (BSE EE ‘79)

“Every donation given changes the lives of students so that 
they can reach their goal of graduating with their degree in 
engineering and positively impacting their community and 
the world.”
Tarolyn Buckles (BSE CEE ‘93)

“Michigan provided us with experiences that helped us 
build the foundation of our lives and careers, inspiring us 
to have an impact in the world and giving us the comfort 
of fond memories. We give to support “beyond the 
classroom” experiences and because Michigan Engineers 
make the world we live in a better place.”
Kristin (BSE NAME ’01, MSE ’02) and Patrick Finn  
(BSE NAME ’98, MSE ’99, MSE ME ’00, PhD NAME ’03)

WHY DO SO MANY GIVE TO THE  
MICHIGAN ENGINEERING FUND?

GIVE A GIFT. MAKE AN IMPACT.

VICTORS FOR ENGINEERING FEELING THE IMPACT
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 It was the early 1960s. A 
young professor strode into an 
engineering mechanics classroom, 
looking a little nervous. He had 
no notes in hand – just his brain. 
Then he delivered what was de-
scribed as a “flawless lecture” for 
the next 50 minutes.  
 “Usually, I was lucky to 
understand 50 percent of what 
I heard in a lecture,” said alum 
Robert Haberman (BS NAME 
’64, MSE Eng Mech ’65, PhD 
Eng Mech ‘69). “But the way 
Professor McIvor taught was 
more than just turning the crank 
on equations.” 
 Professor Ivor McIvor  
made a lasting impression on 
Robert and many other students 
during his time at U-M before he 
died suddenly in 1978. A schol-
arship fund was established in his 
honor, and Robert contributed 
over the years. But when the fund 
started to run dry, Robert took 
the next step.  
 To keep McIvor’s memory 
alive, Robert established the 
Ivor McIvor Mechanical 
Engineering Graduate Student 
Fellowship Fund. Thanks to 
matching funds from Robert’s 
employer Raytheon, a  $100,000 
endowment fund will help 
support graduate students 
pursuing the field now known as 
applied mechanics.

 Diversity in the computing 
world is a hot, controversial topic, 
with many people questioning 
Silicon Valley’s perceived inability 
to welcome and integrate women 
and minorities. 
 It’s a major concern of alum-
nus Bob Muglia (BS CS ’81) in his 
current role as CEO of Snowflake 
Computing, Inc., and in his more 
than 25 years of experience in exec-
utive roles at Microsoft and Juniper 
Networks. Muglia and his wife, 
Laura Ellen, want to spur women 
and minorities at the University 
of Michigan to seek computing 
degrees and enter technical fields.
 “In so many different ways, 
helping women and minorities 
to succeed in their careers moves 

society forward,” said Muglia, 
who feels that a strong foundation 
can create excitement about and 
preparation for interesting and 
fulfilling careers with advancement 
into leadership positions. “We have 
observed this in many places across 
the world, but we don’t have to 
travel far to see the impact this can 
have. Technology is changing the 
world and it’s incredibly important 
for women to participate equally. 
Laura Ellen and I are pleased to 
provide this grant to help the 
women and minorities of Michigan 
succeed in computer science.” 
 The Robert L. and Laura Ellen 
Muglia Student Diversity Endowed 
and Expendable Funds will 
support female students pursuing 

educational programs and activities 
in the computer science programs at 
the College of Engineering and the 
College of Literature, Science and 
the Arts. Their goal is to encourage 
many more women and minorities 
to achieve computing degrees, 
then go on to pursue technical and 
management careers. Examples 
of funded programs include 
participation in the nationwide 
BRAID (Building Recruiting And 
Inclusion for Diversity) program, 
attendance at national diversity-
focused events such as the Grace 
Hopper Celebration of Women in 
Computing conference and support 
of educational activities by student 
organizations such as the Society of 
Women Engineers.

 When you’re an undergrad 
looking to land a great internship, 
where do you turn? Typically big-
name corporations can afford to 
pay top dollar for strong candidates. 
Unfortunately, startups don’t often 
enter the equation – they just can’t 
compete. 
 “If you’re a younger student 
trying to afford the cost of school, 
it’s just not economically feasible for 
you to take an internship in a start-
up space,” said Mark Koulogeorge, 
a venture capitalist with long-term 
ties in the Midwest and Ann Arbor 
community. To combat that,  
Koulogeorge and his wife, Karen, 
have established an endowed fund 
that will support students who  
intern at venture-backed or nation-
ally recognized nonprofit startups. 
 “The advantage of being in a 

startup space is that you get to see 
and be influenced by all the func-
tional leaders,” said Koulogeorge. 
“So even if you end up going to 
large companies, you can be a 
stronger candidate and employee 
because of this experience.”
 “We’re looking for internships 
at startups run by Michigan grads 
or out of the Midwest, so they 
can also serve as mentors,” said 
Koulogeorge. That’s especially 
fitting considering his mentor is 
long-time Michigan Engineering 
supporter and alumnus Bill Hall 
(BSE AERO ’65, MBA ’67, 
MS ’68, PhD ’69). Hall was so 
influential that Koulogeorge named 
the fund in his honor: the William 
K. Hall Entrepreneurship Fund in 
the College of Engineering Center 
for Entrepreneurship.

 As a recipient of the G.I. Bill, 
John Hagberg Jr. (BSE ME ’56) 
counted himself lucky. Grateful 
for the opportunity to study at 
the University of Michigan, John 
always said that when he was able 
to give back, he would. Luckily, 
his wife, Vivian (BSPH ’53), was 
of the same mind. She carefully 
managed their finances to ensure 
their long-term goal would be 
realized: to help students from 
their hometowns who otherwise 
would not have the resources to 
come to Michigan.
 After Vivian’s passing, John 
took action. He drove to U-M, 
knocked on the door and set up 
two scholarship funds right then 
and there. Thus were born the 
Vivian Craig Hagberg & John 

Hagberg Jr. scholarship funds in 
the School of Public Health and 
in the Department of Mechanical 
Engineering at the College of En-
gineering. By providing $10,000 
annually to a student from each 
discipline, the mechanical engi-
neering fund will help support 
students from John’s hometown 
of Marquette, Mich., while the 
public health fund will aid those 
from Columbiana County, Ohio 
(Vivian’s hometown). 
 “Vivian and I were afforded 
the opportunity to attend U-M 
thanks to the generosity of others,” 
said Hagberg. “The education we 
received made our lives better. By 
giving back, we are completing 
that circle and providing the same 
opportunity for students today.”

A LASTING  
IMPRESSION

SPURRING DIVERSITY IN COMPUTER SCIENCE

A BOOST FOR ENTREPRENEURS

COMPLETING THE CIRCLE

The world is facing challenges, and Michigan Engineers are stepping up to create breakthrough solutions. Step forward with us in our $1 billion 
resource-generation effort as we seek to transform the College – and the world. Step forward and be a victor.

STEPPING UP TO BE A VICTOR

Computer Science undergraduate Chelsea Pugh works at MHacks, the largest student-run 

hackathon in the Midwest, which is organized by U-M students.
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THROWBACK

NOT REALLY MAD ABOUT IT
Chemical engineering professor Brice Carnahan (PhD ’65) intro-
duced computer programming lectures concerning the Michigan 
Algorithm Decoder (MAD) language beginning in 1960. The 
lectures proved so popular that they lasted until 1985 – by which 
time the topic had long since switched to FORTRAN.
  These computing center employees and student “picketers” 
(photographed sometime in the early 1980s) believed FORTRAN 
was old-fashioned, and preferred the more modern Pascal. But 
the protest was “only semi-serious,” according to Jeff Ogden, 
a former computing center employee, and Carnahan was good 
natured about it.
  “Alas for those protesters, Pascal fell by the wayside, and 
FORTRAN continued for many years,” says chemical engineering 
emeritus professor James Wilkes (MSE ChE ’56, PhD ’63), 
who co-taught with Carnahan in the 1980s. “But in those early 
days, MAD was far superior to FORTRAN.”



Think you’re good at walking? U-M engineering alums Steve Collins 
(MSE ME ’04, PhD ’08) and Greg Sawicki (PhD ME KINES ’07) think 
you can do better. They’ve developed an exoskeleton device – a sort of 
hard plastic boot – that makes walking easier and more efficient.
 The device uses a clutch and a spring to capture wasted energy 
and return it to the wearer, with no need for an external power source. 
Sawicki and Collins, now engineering researchers at North Carolina State 
University and Carnegie Mellon University respectively, say the increase 
in efficiency is about 7 percent. That’s roughly equivalent to removing a 
ten-pound backpack.
 The device is currently in the prototype stage. Sawicki and Collins 
hope it will one day assist people who have difficulty walking, either 
because of an injury or as a result of normal aging.
 “Our goal is to be no more expensive than a pair of high perfor-
mance skis,” Sawicki said in an interview with the Washington Post. “We 
can imagine people who are really recreational – aging baby boomers 
who like to hike, or maybe even run – using these to extend their heavy 
exercise years by a decade or so.”

Most ideas inspired by palm trees are also fueled by drinks with tiny 
umbrellas; Eric Loth’s is fueled by the wind. Loth (PhD Aero ’88), a 
professor of mechanical and aerospace engineering at the University of 
Virginia, designed a hinged wind turbine blade that mimics the flexibility 
of palm branches and that may one day enable wind turbines to produce 
more than 10 times the power they harvest today.
 Generally, the longer the rotor, the more power it can produce, but 
conventional rotors reach a size where they simply cost too much to build 
and deploy. Loth’s morphing, downwind-aligned rotors flex in response 
to the wind, which makes them more durable and requires less structural 
consideration. That means they can be built both lighter and longer. 
 The collapsible wind turbine design caught the attention of Popular 
Science magazine, which named Loth one of 12 “Brilliant Minds Behind 
The New Energy Revolution.” 
 Loth doesn’t necessarily expect to see these sideways rotors at your 
friendly neighborhood wind farm, but they could be part of extreme-scale, 
offshore farms where turbines with 780-foot blades could produce up to 50 
megawatts of electricity – enough to power 12,500 houses.

 WALK LIKE AN ENGINEER

LETTING KIDS GROW 
After helping the Wolverines win two Big 10 basketball championships, 
engineering alum Jordan Morgan (BSE IOE ’13, MEngMfg ’14) is 
putting his weight behind a nonprofit: the Jordan Morgan Foundation. 
The foundation focuses on educating Michigan’s children, especially in 
Detroit, where Morgan grew up. 
 Morgan has a lot in common with the kids that he’s now working to 
help – he was homeless for the first six years of his life. He counts himself 
fortunate that his mother continued her education all the way to her master’s 
degree and fought hard to buy them a home. The foundation draws on 
Morgan’s own recognition of how difficult and rare it is for inner city 
youth to receive much-needed educational support and encouragement. 
 “I know in my heart that there is no limit to what one can accom-
plish in this world,” he writes on the foundation’s website. “Had someone 
seen me as young boy in that homeless shelter, they would have never 
imagined I would one day play basketball in front of 80,000 people and 
earn two degrees.”
 Morgan, who now lives in Rome and plays for the Acea Virtus 
Roma Basketball Club in Serie A Italian league, believes that education is 
key to subverting generational poverty. He hopes to encourage kids who 
are under the pressure of circumstance by providing positive experiences 
and opportunities, mentorship and sports as a tool for growth. To learn 
more, check out jordanmorganfoundation.com 
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LOOK UP FOR INSPIRATION 

As a young U-M engineer, Robin White (BSE NAME �82) dreamed of 
making ships that would work for sailors and not the other way around. 
Today, she’s overseeing the launches of new U.S. Navy ships such as the 
DDG 1000 USS Zumwalt, a destroyer unlike anything on the seas. “It’s a 
very unusual looking ship. Everything on it is new and different.” 
 As chief naval architect, White is responsible for the design and en-
gineering of all U.S. Navy surface ships, except for aircraft carriers. As she 
puts it, she looks at the “What if…?” What does the Navy need next? How 
feasible is the next design? And then naval architects make it happen.
 Feats of naval engineering aside, White is most proud of her work 
helping ships and their crews when they run into trouble. When the 
USS Cole was attacked in 2000 – an explosion blowing a hole in its side 
– she was involved within hours, providing the analysis to deal with the 
aftermath. In the midst of a tragic situation, she fielded such questions 
as “Will the ship continue to float and the structure hold together?” and 
“Where should the crew focus its damage control effort?” 

SEA DREAMS 

Eric Loth (right) with graduate student 

Carlos Noyes and a model of Loth’s 

wind turbine.
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 COAST TO COAST  
 WITH PROJECT GUMP  

Good friends and lots of chocolate milk. That’s how U-M nuclear engineering grad 
Barclay Oudersluys (BSE NuclearE �14, MSE �15) accomplished the gargantuan task 
of running from coast to coast in just 99 days – one day ahead of schedule. On Aug. 
15, the Birmingham, Mich., native completed Project Gump, a 3,200-mile run from 
California’s Santa Monica Yacht Harbor and Pier to Marshall Point Lighthouse in 
Maine. Even for a seasoned runner like Oudersluys, it was the challenge of a lifetime.
  “I don’t really know what made me want to do it,” Oudersluys said in an interview 
with news site MLive. “‘Forrest Gump’ is my favorite movie, so when I decided to do 
this run, I looked up the two points where he had gone to and decided then.”
  Oudersluys teamed up with friend and U-M psychology undergrad Carly Lasa-
gna, who drove a minivan along the route to provide logistical and moral support as well 
as overnight shelter. Project Gump also raised about $10,000 for the Steps Foundation, 
a charity founded in 2009 to use the connectedness of the running community to help 
lift people out of poverty. 
 In September, Oudersluys embarked on his next gargantuan task: law school at 
the University of California-Berkeley.
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Tangled earbuds are annoying. Fortunately, Michigan engineers Paul Schrems (BSE 
ME ’11, MS EESys ’12) and current student Nick Turnbull feel your pain. Their 
solution – a phone case with retractable headphones – began as a fun little project 
when they were at U-M together. Three years later, TurtleCell is a growing company 
that sells iPhone 5 and 5s cases in 25 Michigan Verizon stores and online at TurtleCell.
com. An iPhone 6 version started production in August. 
 TurtleCell started out in the U-M’s TechArb incubator, gaining momentum and a 
team of mentors whose advice continues to pay dividends. 
 “We’re actually starting to see how cyclical certain things are,” said Turnbull, now 
the company’s director of operations and quality. “Our mentors recommended docu-
menting things early on, and it has made the second and third go-rounds much easier. 
We were fortunate to have some good notes.”
 The startup now employs a team of five in its Ann Arbor office and contracts with 
a factory in China to manufacture cases. 
 “It’s been a great learning experience, which is a fancy way of saying it was a 
struggle,” Turnbull said. “Manufacturing in general is incredibly hard for first-time 
engineers and entrepreneurs.”

 ATTRACTIVELY RETRACTABLE 

ENGINEERING + 
PARADE = E-RADE
Part slide rules, part no rules, the first-ever engineering parade is Michigan Engineering’s 
newest tradition. Things are bound to get interesting as students, alumni and the 
community channel their creativity into quirky floats and displays.

HOMECOMING WEEKEND
BECAUSE WE’RE ALL AMAIZIN’ BLUE

EXPERIENCE THE E-RADE FUN
CHECK IN ONLINE BEFORE, DURING OR AFTER THE PARADE FOR:
• Live footage of the parade on Oct. 9 starting at 3pm EST
• Behind-the-scenes look at the innovative entries
• An opportunity to interact with folks on the ground
• Photos and videos of the big day

http://umicheng.in/e-rade



�55 John D. Koepke 2/28/2015
�55 Kenneth C. Ludema 4/13/2015
�55 Samuel L. McComb 10/12/2014
�55 John A. Schaefer 5/18/2015
�55 E. Verne Sprunger 12/19/2014
�55 Richard J. Strozewski 1/28/2015
�56 Ian A. MacDonald 7/14/2015
�56 John B. Neuhardt 4/4/2015
�56 Richard J. Thompson 1/24/2015
�57 Eric M. Aupperle 4/30/2015
�57 James L. Fenton 11/10/2014
�57 Kurt R. List  6/21/2015
�57 Robert B. Oswald 5/18/2015
�57 William S. Tuinstra 6/8/2015
�57 Robert S. Van Sickle 4/11/2015
�58 Donald A. Blessing 1/4/2015
�58 Robert L. Elton 6/6/2015
�58 Richard C. Scamehorn 12/21/2014
�58 Alan D. Simmons 1/13/2015
�58 Robert G. Smith 3/29/2015
�58 J. Larry Williams 4/1/2015
�59 Aelred F. Ahles 12/1/2015
�59 Robert C. Newell 4/1/2015
�59 Richard A. Stewart 12/20/2014
�59 Samuel M. Thomas 4/3/2015

1960s 
�60 Rodger A. Asbury 6/15/2015
�60 Robert A. Copeland 5/18/2015
�60 Allan L. Poellet 4/14/2015
�61 Bradley L. Beach 1/14/2015
�61 Philip J. Birbara 3/30/2015
�61 Necati Esin  1/23/2015

�61 Dale W. Gieske 1/19/2015
�61 Norman L. Herr 3/14/2015
�61 George G. Main 12/19/2014
�61 Robert A. White 3/25/2015
�62 James E. Bauer 6/26/2015
�62 Janine J. Weins 3/10/2015
�62 David V. Wilson 12/29/2014
�63 Anthony V. Bertolino 4/18/2015
�63 Philip K. Davis 6/23/2015
�63 Richard B. Nicholson 12/23/2014
�63 Alfred C. Robinson 4/13/2015
�64 Carl R. Denk  12/16/2014
�64 Richard W. Fellows 5/24/2015
�64 John S. Grill  10/30/2014
�64 James P. Macey 1/14/2015
�64 Norman F. Roderick 4/6/2015
�64 Tom Sellers  12/16/2014
�65 Tommy D. Badley 2/10/2015
�65 George F. Braidwood 4/18/2015
�65 Raymond P. Schiwall 2/24/2015
�65 Joseph A. Vanzale 10/27/2014
�66 Duane E. Brege 12/11/2014
�66 Jack E. Kaitala  7/11/2015
�67 William L. Ace 1/24/2015
�67 Paul Skiba  6/26/2015
�69 John O. Goodwyne 3/10/2015
�69 Abraham Mosseri 3/4/2015
�69 Robert M. Perlstein 4/10/2015

1970s
�71 David F. Bergman 3/1/2015
�71 Frank Szopo  3/31/2015
�72 Arnot B. Heller 6/23/2015

�72 James A. Meincke 3/12/2015
�73 Harvey W. Graves 12/14/2014
�74 William H. Boatwright 2/5/2015
�75 Thomas A. Niemi 12/29/2014
�76 Ronald S. Matola 6/19/2015
�77 Gregory P. Platzer 6/16/2015
�77 Susan A. Werness 1/5/2015
�78 Peter J. Nicosia 12/16/2014
�79 John S. Ohanian 11/30/2014
�79 Michael R. Skurski 3/13/2015

1980s
�80 Matthew D. Atkinson 4/16/2015
�81 James S. Nakama 6/6/2015
�81 Jan D. Wolter  1/1/2015
�82 James D. Robison 2/8/2015
�82 David P. Skrlec 6/1/2015
�83 Paul D. Garrett 7/12/2015
�83 Barry G. Weaver 5/4/2015
�85 Eric M. Jewess  3/6/2015
�89 Mark A. Gawronski 6/22/2015
�89 Robert D. Zofkie 6/18/2015

1990s
�93 Claudia J. Alexander 7/11/2015

2000s
�08 Andrew L. Swanson 12/8/2014

�48 Robert L. Hall  4/25/2015
�48 Henry V. Holst 1/1/2015
�48 Gordon E. Hoyem 10/12/2014
�48 John T. Kennedy 3/29/2015
�48 Matthew B. O’Gara 2/24/2015
�48 John M. Perry  6/26/2015
�48 Leigh P. Smith  1/19/2015
�49 Edward G. Benya 4/11/2015
�49 Philip E. Culbertson 4/4/2015
�49 Richard A. Ford 3/20/2015
�49 Ernest S. Kuh  6/27/2015
�49 David L. Poindexter 7/3/2015
�49 William J. Schultz 5/19/2015
�49 Ray G. Spencer 5/24/2015
�49 Ward D. Stoepker 5/18/2015

1950s 
�50 Harold G. Ahlich 2/6/2015
�50 Edward J. Brechwald 3/11/2015
�50 Richard W. Christie 5/20/2015
�50 Leo G. Durand 12/11/2014
�50 Lenhard A. Forsberg 4/23/2015
�50 Henry C. Hall  4/19/2015
�50 Albert L. Javis  2/28/2015
�50 H. Lansing Jones 3/29/2015
�50 Robert D. Keiser 11/10/2014
�50 Rosswell W. Lavanway 1/23/2015
�50 William F. MacDonald 1/17/2015
�50 Harold L. Mindell 5/26/2015
�50 Patricia L. Pilchard 4/9/2015
�50 Donald Pynnonen 1/12/2015
�50 Robert P. Rohde 2/6/2015
�50 Donald J. Schoonover 1/10/2015

�50 Richard B. Stribley 4/29/2015
�51 Frank C. Beach 3/25/2015
�51 Robert S. Burch 3/20/2015
�51 Lawrence O. Chick 6/18/2015
�51 William A. Closson 2/7/2015
�51 Robert W. Collier 4/6/2015
�51 Ralph F. Garner 5/26/2015
�51 William P. Gentz 1/7/2015
�51 Robert E. Hollister 6/9/2015
�51 M. Ronald Kordenbrock 1/14/2015
�51 Rudolph L. Leutzinger 1/30/2015
�51 Irvin Pollin  3/28/2015
�51 Charles R. Precious 12/14/2014
�51 Lester Rice  6/20/2015
�51 Charles L. Sercu 1/15/2015
�51 Duane C. Sherman 6/12/2015
�51 Kenneth R. Sivier 12/23/2014
�52 Theodore A. Chapekis 1/31/2015
�53 Robert G. Anderson 1/14/2015
�53 George M. Kurajian 4/9/2015
�53 Martin W. Story 4/25/2015
�53 Robert L. Thomas 1/30/2015
�53 Zeyn N. Uzman 5/24/2015
�54 Evert L. Baird  4/8/2015
�54 S. McCray Buffett 4/11/2015
�54 Stanley G. Bushhouse 6/14/2015
�54 Roger D. Conklin 11/25/2014
�54 Bruce E. Haynam 2/22/2015
�54 Samuel J. Plice 5/7/2015
�54 David O. Smart 4/25/2015
�54 Walter J. Vaclavik 4/18/2015
�55 Walter E. Chapelle 5/28/2015
�55 James DeHaan 6/26/2015

IN MEMORIAM

1930s 
�31 Victor L. Streeter 4/15/2015
�39 Robert W. Procter 2/7/2015
�39 Lawrence C. Spencer 1/13/2015

1940s 
�40 Harry B. Benford 6/6/2015
�40 Jack H. Shuler  3/11/2015
�40 Robert H. Thorner 12/1/2014
�41 Robert W. Bishop 5/17/2015
’42 Roy E. Mattern 5/30/2015
�42 William C. Weyandt 4/9/2015
�43 Fred C. Betzhold 5/7/2015
�43 Robert E. Burrell 4/10/2015
�43 Harry F. Ehrnst 12/18/2014
�43 Donald W. Van Doorn 3/8/2015
�44 Max R. Luikart 2/19/2015
�44 Richard I. Strickland 3/22/2015
�44 Frank C. Vibrans 11/25/2014
�45 Richard E. Forrestel 3/1/2015
�45 Jack D. Verschoor 4/28/2015
�46 William E. Collette 3/7/2015
�46 John L. Larson 2/25/2015
�46 George W. Roberts 7/10/2015
�46 Robert E. Snell 6/13/2015
�46 John V. Wickey 12/24/2014
�47 Edwin F. Cross 12/23/2014
�47 Robert E. McCollum 3/27/2015
�47 Charles T. Popma 1/22/2015
�47 Sally A. Shumway 5/5/2015
�47 Fred Turrill  12/24/2014
�48 Frank L. Eaton 2/10/2015

IN 
MEMORIAM
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Only a few labs in the world have an Ultra High Vacuum Scanning 
Thermal Microscope like this one in U-M’s nanomechanical engi-
neering labs. Which of these statements is true about the device? 
a Requires wearing custom polarized stereoscopic glasses  
 during experimentation.
b Was used to accomplish the first direct measurement of Joule  
 heating through a single molecular device – the ultimate 
 miniaturization of an electronic circuit. 
c Is powered by four large, high-intensity solar concentrators on  
 top of the new GG Brown addition. 
d Has been known to give researchers vertigo, nausea and  
 even mild hallucinations after experiments that last more 
 than 45 minutes.

 Many hours go into creating “cheat sheets,” the reference 
 sheets that professors allow students to take into exams. Can you 
 guess the department for this class? (Answer below) 

 REMEMBER 
 THESE? 

TECH TRIVIA 
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BRAIN HACKS

BUILD AN APP

XPLORE ENGINEERING

Web programming and coding can be a magi-
cal and educational adventure for kids. Coding 
brings engineering and creativity together 
in the digital realm. The hardest part of this 
activity, which lets kids develop their own app, 
is coming up with an idea. But this is also why 
coding is so fun and unique to its inventor. It 
really comes down to imagination (and some 
handy, mathematically-informed programming 
skills). Learning computer programming can 
help kids develop problem-solving and criti-
cal-thinking skills. It also encourages them to 
be not only consumers of technology, but also 
creators.
 “Coding is an art form and gives people a 
whole new way of expressing themselves,” says 

David Chesney, a U-M Electrical Engineering 
and Computer Science faculty member who 
has been teaching since 2001. “People get to 
come up with an idea and then learn to code 
to turn the idea into reality. Then, if the idea 
is really cool, it might help people and people 
might actually pay for it. How cool is that?” 
 David has first-hand experience with this, 
since his area of research is socially relevant 
computing. “We build software that helps kids 
with disabilities at CS Mott Children’s Hospi-
tal. It is very rewarding work!” 
 Not only can kids learn how to play with 
apps and learn a lot of useful skills, but their 
coding efforts could lead to making the world a 
better place.

BUILD YOUR OWN ANDROID APP! 
Ages 7+

Interested in exploring the world of coding? 
There is an online programming tool that will 
allow anyone (including novices and kids!) to 
build fully functional apps for Android devices. 
 According to MIT’s App Inventor, “New-
comers to App Inventor can have their first 
app up and running in an hour or less, and can 
program more complex apps in significantly 
less time than with more traditional, text-based 
languages.” Step-by-step guides will walk you 
through the whole process. Visit  
appinventor.mit.edu to get started in the 
world of web coding, programming and app 
development! 

SHARE WITH US
We’d love to hear from you after you try this. 
How did the children’s first app development 
experience go? What ideas do you have for 
“socially relevant computing”?  We welcome 
your stories, photos and feedback at
MichiganEngineer@umich.edu. 

Sign up to receive notifications about U-M’s 
Xplore Engineering Summer Camp and learn 
more about engineering fun for you and your 
kids at: umicheng.in/eng_camp

READY TO GET STARTED?

WEB CODING
FOR KIDS 
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#BlackLivesMatter
The dedication to silence has long drawn individuals 
within and outside of the discipline of law to study in the 
University of Michigan Law Library. On December 5, 2014, just 
two days after a grand jury’s decision not to indict a New York 
City police officer in the death of Eric Gardner, the Black Law 
Students Association filled the room with a deafening silence 
as they protested the ruling with a “die-in.” The die-in is one of 
a series of demonstrations across the United States led by the 
Black Lives Matter movement, a response to police brutality 
and other forms of inequality aimed toward the black community.

PHOTO: Joseph Xu

PARTING SHOT



DON’T KNOW
HOW MANY WINS 

WE’LL HAVE IN 

FOOTBALL,
BUT WE KNOW
WE HAVE THE
NATIONAL
CHAMPION
SOLAR CAR TEAM

SEE PAGE 22


