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Tails: The evolution of robots?
Robotic tails facilitate robot movement 
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HEVT Year 4
After the final competition of the 
four-year EcoCAR3 program, the 
Hybrid Electric Vehicle Team and 
their V8 Camaro hybrid took 4th 
place.            Photo courtesy of Myles Regan

22

AutoDrive Year 1
The Virginia Tech AutoDrive team 
capped off the first year of the 
3-year competition with a strong 
3rd place finish. Car issues nearly 
kept the team from competing but 
late nights got the team to Yuma.

Make a Difference to a 
Hokie

DONATE to the 
Department of 

Mechanical Engineering.

https://webapps.es.vt.edu/givingto/gift;jsessionid=A1A8C07B145277966FCAC63BD70AD92A
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Connect on social

INSIDE THIS ISSUE
The annual Senior Design Expo took place April 27 and 380 students took part as members 
of 49 different teams producing products ranging from humanitarian improvements, to 
dual fuel combusters and much more. See photos from the expo on Page 34, and click the 
video above to see some of the expo. Check out the ME YouTube channel for videos pro-
duced by the teams as well.

On the cover: Associate Professor Pinhas Ben-Tz-
vi and doctoral student Yujiong Liu work on one of 
the robotic tails the lab is developing to aid in robot 
movement. (Photo Rosaire Bushey)

36

https://twitter.com/VirginiaTech_ME
https://www.facebook.com/VTMechanicalEngineering/
https://bit.ly/2kA3PwI
https://bit.ly/2kA3PwI
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Distinguished alumni, team finishes, and
graduation highlight busy second quarter

From the Dept Head
Azim Eskandarian 

It has been an incredibly exciting and 
busy quarter - between graduation (Page 
40), and the induction of our first-ever 
Society of Distinguished Alumni (Page 28), 
our competition teams have been having a 
fantastic spring.

The 4-year EcoCar competition, advised 
by Professor Doug Nelson, in an event 
sponsored by the Department of Energy 
and General Motors, saw our 8-cylinder 
hybrid Camaro take 4th place overall 
during an awards ceremony in Hollywood.

In Indiana earlier in May, our agBOT 
team, under the advisement of Professor 
Alexander Leonessa, took their first win in 
the competitions' third year, with an au-
tonomous watermelon harvesting device.

Down in Arizona, Associate Professor Al 
Wicks led the men and women who are 
part of our AutoDrive team, to a podium 
finish with a third-place overall in the first 
of three years of competition.

In March Associate Professor Steve 
Southward's Champ Car team took 2nd 
place at in the Champ Car Endurance 
Series VIR South Race. And throughout 

the year, Steve's 2LoudVT sound pressure 
competition car team has not only won a 
trunk full of awards, they've set and beat 
their own world records.

As you can see by this very small exam-
ple, the message is clear - Virginia Tech 
mechanical engineers demonstrate why 
we're a premier department where you can 
not only learn and innovate, but also have 
lots of fun doing it. 

While space only allows me to mention 
the names of our advisors, there are dozens 
of students who put in long hours over the 
course of a year, or years, to make these 
outcomes possible. Just like in computer 
science, you get out what you put in, and 
our faculty provide some of the best input 
in the world.

This is a big issue, so please, take some 
time and read what's going on, and click 
some video links.

As part of the mechanical engineering 
family - we'd like to know what you're up 
to. Send a photo and update of what you're 
doing to busheyr@vt.edu. 
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The senior design and competition team 2LoudVT 
earned two world records in National Sound Pressure 
League competition this spring. Their scores of 163.5dB 
in the kick and 160.3dB on the dash beat their own 
record. The team has qualified for the NSPL world finals 
in September.  To see more team-produced videos from 
senior design, go to the ME YouTube page.

briefly

Roop Mahajan, the Lewis A. Hester Chair Pro-
fessor of Mechanical Engineering, received the 
university's 2018 Alumni Award for Excellence 
in International Outreach. Read the entire 
story at VTNews.

Arvid Myklebust, right, professor emeritus 
of mechanical engineering, received the Out-
standing Alumnus Award from the Mechanical 
and Aerospace Engineering Department at the 
University of Florida. Myklebust received his 
BS, MS, and Ph.D degrees from UF, and was a 
postdoctoral fellow at the Norwegian Universi-
ty of Science and Technology.

Congratulations to ME's 
own Lauren Mills, a program 
support technician with the 
Center for Energy Harvest-
ing Materials and Systems. 
Lauren received her Masters 
in Public Health May 10.

https://bit.ly/2kA3PwI
https://vtnews.vt.edu/articles/2018/04/facstaff-mahajan-alumni-award.html
https://vtnews.vt.edu/articles/2018/04/facstaff-mahajan-alumni-award.html
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news 
notes

Behkam

Zuo

Pitchumani on cover of Langmuir
The March 13 cover of 

Langmuir, the ACS journal of 
fundamental interface science, 
featured an image by Rahul Jain, 
and Ranga Pitchumani, George 
R. Goodson Professor. The image 
went with their article, "Durable 
Multiscale Superhydrophobic Surfaces Under 
Dynamic Conditions."  Click here to view the 
cover and find a link to the article.

Cheng in Nanoscale
Associate Professor Jiangtao 

Cheng has had his paper Mech-
anism and Universal Scaling 
Law for Contact Line Friction of 
Cassie State Droplets on Na-
no-structured Ultrahydrophobic 
Surfaces published in the Royal 
Society of Chemistry journal Nanoscale.

Zuo publication, grant
Professor and John R. Jones III 

Faculty Fellow Lei Zuo has had 
two papers published in Applied 
Energy. Design, simulation and 
experiment of a novel high effi-
ciency energy harvesting paver 
appeared in the February edition, 
and Modeling and field testing of an electro-
magnetic energy harvester for rail tracks with 
anchorless mounting appeared in March. 

Zuo also received a grant from the Office 
of Naval Research to build on his backpack 

energy harvesting work previously supported 
by the US Army. Zuo is PI of the $528,000 
three-year project with Robin Queen, associ-
ate professor in BEAM as co-PI.

Nain NSF grant
Associate Professor Amrinder 

Nain received a grant from the 
National Science Foundation 
for Collaborative Research: 
Mechanobiology of Fiber Geom-
etry-RhoGTPase Crosstalk at the 
Leading Edge of Cells Crawling 
on Fibers. The collaborative proposal has 
Nain working with the University of North 
Carolina. The Virginia Tech portion of the 
grant is $441,973.

Burdisso in JASA
Professor Ricardo Burdisso had 

a paper, A numerical hybrid mod-
el for outdoor sound propagation 
in complex urban environments 
published in the Journal of the 
Acoustical Society of America. 

Behkam in Applied Materials and        
Interfaces

Associate Professor Bahareh 
Behkam recently was published 
in the ACS Applied Materials and 
Interfaces journal with Design of 
Nanofiber Coatings for Mitiga-
tion of Microbial Adhesion: Mod-
eling and Application to Medical 
Catheters. Along with Behkam, other authors 
included Associate Professor Amrinder Nain, 
as well as several others from the School of 
Biomedical Engineering and Sciences, the 
Macromolecules Innovation Institute, and the 
Department of Chemistry in the College of 
Science.

Pitchumani

Cheng

Burdisso

Nain

https://pubs.acs.org/toc/langd5/34/10
https://pubs.acs.org/doi/abs/10.1021/acsami.8b02907
https://pubs.acs.org/doi/abs/10.1021/acsami.8b02907
https://pubs.acs.org/doi/abs/10.1021/acsami.8b02907
https://pubs.acs.org/doi/abs/10.1021/acsami.8b02907
https://pubs.acs.org/doi/abs/10.1021/acsami.8b02907
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Ben-Tzvi

Tian

Sandu

Ben-Tzvi appointed associate editor 
Associate professor Pinhas 

Ben-Tzvi has been appointed as 
associate editor of the ASME Jour-
nal of Mechanisms and Robotics. 
The three-year appointment 
began in April. 

Transactions of the ASME, Journal of 
Mechanisms and Robotics is a peer-reviewed 
bimonthly publishing research contributions 
to the fundamental theory, algorithms, and 
applications for robotic and machine systems. 

Ferris keynote at SURF Australia
Associate Professor John Ferris 

was the international keynote 
speaker at the 2018 Pavement 
Surface Characteristics (SURF) 
Symposium. The symposium 
takes place May 2-4 in Brisbane, 
Australia and Ferris will discuss 
the importance of vehicle pavement interac-
tion in vehicle design.

Sandu in Terramechanics and
editor-in-chief

Professor Corina Sandu, doc-
toral students Rui He and Emilio 
Jimenez ('18), and former master's 
student Aamir Khan, along with 
collaborators have had two arti-
cles accepted for publication in a special issue 
of the Journal of Terramechanics.

"Review of Terramechanics Models and 
Their Applicability to Real-time Applications" 
(He, Sandu, and Khan) and "Towards Re-
al-time Pneumatic Tire Performance Predic-
tion Using an Advanced Tire-Ice Interface 
Model" (Jimenez and Sandu), were included in 
the special edition.

Sandu is also the new editor-in-chief of the 

Mechanics Based Design of Structures and 
Machines journal that publishes bi-monthly. 
The journal contains analytical, numerical, 
and experimental contributions of permanent 
interest to research engineers.

Five in ME earn Dean's Awards
The College of Engineering 

announced winners of the 2018 
Dean’s Awards in April. Me-
chanical Engineering faculty who 
received awards include:

Excellence in Teaching – Clint 
Dancey; and Excel-
lence in Research – 
Tomonari Furukawa 
and Lei Zuo

The following 
faculty were made 
College of Engineering Faculty Fellows: 
Pinhas Ben-Tzvi, and Zhiting Tian

Ott receives certificate
Associate Professor of Practice 

Robin Ott received a Principles 
of Effective Teaching Certificate 
from the Center for Excellence in 
Teaching and Learning (formerly 
CIDER). The recognition was 
presented during a ceremony 
April 25.

Leaman awarded graduate fellowship
Doctoral student Eric Leaman, has been 

awarded the Ellen E. Wade Graduate Student 
Fellowship for the 2018-2019 academic 
year. "This is a great honor for Eric and a 
wonderful representation of our outstanding 
students," said advisor Bahareh Behkam, 
associate professor.

Ferris

Ott

Dancey

Furukawa
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BWXT donation
BWX Technologies, Inc. stopped by our Goodwin Hall offices May 10 with a present for the department before graduation. BWXT has provided $4,000 to the 

senior design program to go toward a project next year working alongside QL+. BWXT and non-profit QL+ joined forces this year as well, resulting in a 

push-up plank device to help a retired Army officer who lost her arm and shoulder maintain her fitness. In the photo above, Azim Eskandarian, department 

head and Nicholas and Rebecca Des Champs Chair, stands with Jodee Harris (BSME '16) and Jackson Sale (BSME '15) of BWXT, and associate professor of 

practice Robin Ott, senior design program director.

Champ car team 
takes 2nd

The ME Champ Car team took 

second place in their category 

March 3 completing 390 laps over 

the course of a 12-hour endurance 

racing event. Using a modified 

(and inexpensive per Champ Car 

rules) Subaru Impreza, the team 

posted a best speed of 65.669mph. 

The team is advised by Associate 

Professor Steve Southward.
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The AutoDrive team cracked open a pinata 

May 22 to find out where next years' compe-

tition would take place. The three-year event 

moves each year. This year's third-place finish 

for the team came in Yuma, Arizona. Next year 

the team will travel to Michigan where they 

will take part in the phase 2 challenges.  

Read more about their 2018 finish on Page 18. 

See more 2018 senior design student videos on 

the ME YouTube page.

3D printer for O'Brien lab
Dustin Frohnapfel, left, a doctoral student and Dylan Dawson, a masters 
student, both in the lab of Walter O'Brien, the J. Bernard Jones Professor of 
Mechanical Engineering, get a look at the new $16,000 3D printer delivered 
to their lab May 14. The printer will allow sizes up to 18x18x24" and help 
the researchers create larger versions of their StreamVane aircraft engine 
airflow testing device in house. Virginia Tech College of Engineering

https://youtu.be/1OlS6L38oZY

Making buildings smarter

Then-PhD student Rodrigo Sarlo, adjusts cables linked to the central data acquisition 

system in Goodwin Hall. The network architecture was supported by hardware 

donations from companies like Oregano Systems.

There’s still much work to be done before our 
buildings are smart enough to talk to us. But from a 
lab located in the most accelerometer-instrumented 
building in the world, Rodrigo Sarlo is doing his part 
to get us there.

Sarlo, (recently a Ph.D. candidate in mechanical en-
gineering), was recently awarded a research fellow-
ship from the American Society for Nondestructive 
Testing. His work on the intelligent infrastructure 
project is now underway.

 Read the whole story at VTNews

https://bit.ly/2kA3PwI
https://vtnews.vt.edu/articles/2018/02/eng-rodrigosarlo.html
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Wag the (robot) DOG
ROBOTIC tails reduce complexity, 

cost FOR 2 AND 4-LEGGED ROBOTS

STORY & PHOTOS BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

16:9 Video box
While she doesn't work 

on robotic tails, 2018 MS-

ME graduate Brielle Lee 

works in the same robotics 

lab under Associate Pro-

fessor Pinhas Ben-Tzvi. 

Lee's work involves the 

intelligent sensing and 

force-feedback exoskeleton 

robotic glove (iSAFER).

https://youtu.be/s874vhHnJdw 
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The evolution of bipedal robots may 
follow a road once traveled by living 
species – the inclusion of a tail.

In the Robotics and Mechatronics Lab 
of Pinhas Ben-Tzvi, associate professor of 
mechanical engineering in the College of 
Engineering, the tail has become a capti-
vating solution for the problem of bipedal 
and quadrupedal robot stabilizing and 
maneuvering.

“If you’ve seen robotic quadrupeds, they 
are very big and very expensive, with 
articulated legs incorporating multiple 
degrees of freedom,” said Ben-Tzvi. “The 
machines use the leg’s multiple degrees of 
freedom to maneuver and stabilize so if 
they are pushed from the side, the legs ad-

just like a human to keep it from falling.”

The problem is that with legs so com-
plex, they are large and very expensive, 
requiring not only additional joints 
and motors, but also complex control 
algorithms and increased computational 
load. With the addition of a robotic tail, 
Ben-Tzvi believes the legs can get much 
simpler, and the robot lighter, easier to 
design, and less expensive.

“Instead of four leg mechanisms each 
with multiple degrees of freedom and with 
complicated controls, we can make the 
legs with a single degree of freedom, and 
one motor per leg that will allow the en-
tire mechanism to run forward, but really 
fast,” explained Ben-Tzvi. “The legs take 
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 care of the locomotion, and the tail takes 
care of stabilization and maneuvering. By 
decoupling the purposes, we can scale back 
the complicated legs to make the system 
much simpler, lighter, more agile, and less 
expensive.”  

The tail works by exerting forces and 
moments on the robot in six degrees of 
freedom: forces along the x, y, and z direc-
tions and moments about those directions. 
Ben-Tzvi and his students are mapping 
the forces and moments generated by the 
tail motion in an effort to provide stability 
and maneuvering. The tails are flexible, 
self-contained and made of the mecha-
nisms that provide the structural backbone 

of the tail. Actuators and sensors in the 
tail joints measure position, velocity, and 
acceleration.

“The idea is that by generating different 
spatial motions of the tail, we can apply 
moments and forces around the base of the 
tail that will result in moments and forces 
applied to the robot, which will allow it to 
change direction or maintain stability.”

So far, the team has developed two pro-
totypes using different design principles. 
The tail prototypes are being used in con-
junction with mathematically generated 
models of legged robots by joining the tails 
with a computer model of the legged robot 
and inputting the force of the physical tail 
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into the model to create movement.

“The tail is sitting on a six-axis force 
sensor that measures the forces and move-
ments and sends that data to the computer 
where it is applied to a virtual prototype to 
see how the model affects stabilization and 
movement,” said Ben-Tzvi. “The modeling 
is very good at finding the most stable 
point, allowing us to scale the model and 
place different masses in different loca-
tions along the tail prototype to achieve 
the desired motion.”

Other researchers have looked at robotic 
tails that are non-flexible, and only do 
a single function. Ben-Tzvi said the tail 
needs to be more robust and flexible, be-

ing able to perform a variety of functions 
to justify incorporating it into a complex, 
high-performance mechanism.

“We looked to nature to see how animals 
used their tails and how their tails are 
structured,” said Ben-Tzvi. “What we 
saw was a continuous deformation and 
hyper-redundant structure, so we’ve been 
inspired by that, and the research we’ve 
done has been largely establishing the 
field of hyper-redundant robotic tails. We 
are pioneering – exploring the field and 
establishing it so that we have a baseline 
for coupled dynamic analysis of legged 
robots with tails onboard.”

After spending a lot of time modeling 
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and establishing the science behind the 
tails’ potential for usefulness, the team has 
come up with new mathematical modeling 
approaches that are widely applicable for 
flexible structures beyond tails. Because of 
their multiple mode shapes, the tails allow 
for a greater range of freedom than single 
degree of freedom instruments.

“Being able to generate multiple progres-
sive shapes gives us the ability to increase 
the range of minimum and maximum 
force and moments that can be generated 
by the tail,” said Ben-Tzvi. “For a pendu-
lum-like tail the center of mass follows a 
circular trajectory on a circular arc, but 
the mode shapes on a flexible tail means 

the tail can move in a range of positions 
– in a sphere – allowing it much greater 
workspace.”

Like evolution, Ben-Tzvi’s tail will take 
time. With only two hyper-redundant 
tails, the process to getting them on exist-
ing bipedal and quadrupedal robots is not 
too far down the road. First, Ben-Tzvi will 
build a quadruped robot of his own to field 
test the maneuvering and stability prop-
erties of the tail, and using data gathered 
from those experiments, he and his team 
will discover the best sizes and shapes of 
tails to fit different robots, and where they 
need to be placed within the structure to 
achieve their desired effect. 
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Farmers are among America’s oldest 
workers.

According to the U.S. Department of Agri-
culture's 2012 Census of Agriculture, in the 
past 30 years, the average age of U.S. farmers 
has grown from 50 years to 58 years old.

Two National Science Foundation grants 
of approximately $1.5 million, awarded to 
Virginia Tech researchers, will bring robotics 
and technology assistance to one of the largest 
groups of workers in Virginia. The research 
goal is to combine technologies to provide 
physical safety and enhance quality of life for 
Virginia farmers.

The first project partners with industry 
to use robotics to aid farmers with mobility 
impairments. The Partnership for Innovation 
grant is a collaborative effort between Virgin-
ia Tech’s College of Engineering and the Col-

lege of Agriculture and Life Sciences, and with 
community partners, AgrAbility Virginia, a 
program that assists farmers with illnesses, 
injuries, or disabilities that are impeding their 
ability to work safely, effectively, and produc-
tively. The research will aid farmers through 
the use of wearable robotics, such as exosuits 
and other robotic apparatus, targeting back, 
knee, and hand applications.

The Research Coordination Network grant, 
the second project, is a collaboration with 
U.S. and international researchers to enhance 
technology on mid-sized farms.

Alexander Leonessa, associate professor 
of mechanical engineering in the College of 
Engineering is the principal investigator for 
the Partnership for Innovation grant and a 
co-investigator for Research Coordination 
Network grant. Leonessa is partnering with 
Virginia Tech colleagues Divya Srinivasan, 

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

FARM AID
Creating wearable 
robotics for farmers
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assistant professor in the Grado Department 
of Industrial and Systems Engineering, and 
Kim Niewolny, associate professor in agricul-
tural, leadership, and community education in 
the College of Agriculture and Life Sciences, 
on both grants.

Partnership for Innovation grant
Working with industry partners, such as 

TORC Robotics, Leonessa and researchers 
will use robotics systems they develop to 
generate additional discoveries as they learn 
from farmers who partner with the program. 
Working with AgrAbility Virginia and its 
statewide rural rehabilitation network and 
using human-centered design approaches, the 
project team will address the human factors 
component of the technology and the need to 
educate farmers to its benefits and capabilities. 
The team will evaluate the farmers’ daily 
activity and the issues they encounter. The 
human-factors and agriculture experts on the 

team will work with farmers to provide inputs 
to the design processes.

“The types of robotics we’re looking at are 
things we have already developed, but need to 
be modified to the individual and adapted to 
the particular function,” explained Leonessa. 
“We are working with Total Motion Physical 
Therapy to provide baseline information on 
farmers who volunteer with the program. 
Then we work to personalize the robotics suit 
specific to the individual farmer’s needs.”

The work will initially focus on mobility 
impairments associated with an aging demo-
graphic such as arthritic hands and knees, but 
also devices to assist with lifting.

Physical therapists will first evaluate farm-
ers and provide ability impairment data so 
researchers can build individualized devices. 
Farmers will then take the devices back to the 
physical therapy team to test that the technol

Alan Asbeck, assistant profes-

sor of mechanical engineering, 

talks with farmers who will be 

involved in the research.
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ogy meets the goal.  

“These devices will be something the 
farmers will wear to fulfill their daily tasks 
in a more comfortable way,” said Leonessa. 
“Many of our older farmers have age-related 
issues, such as arthritis, and by providing this 
technology we can ensure they can complete 
their tasks. The goal is not for farmers to 
work until they are 90 years old, but to allow 

them to work with less fatigue and be able 
to continue to do what they love to do while 
staying healthy.”

The devices will assist with various func-
tions, including movements associated with 
farming, such as using a shovel or driving a 
tractor. For example, industry partner, TORC 
Robotics, will evaluate implementing re-
mote-controlled farm equipment. In this case, 

Farmers engaged in the 

project get a look at some of 

the robotic technology in the 

lab of Alexander Leonessa, 

associate professor of mechan-

ical engineering.
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farmers would need the dexterity necessary to 
use a joystick.

By the end of the three-year project, the 
participating farmers will have prototype gear 
to wear that will assist them in their daily 
activity.

“The farmers in our study can’t wait,” said 
Leonessa. “They recognize their own limita-
tions and know what their problems are and 
are looking for a way to improve their lives.”

Research Coordination Network grant
While the first project focuses on providing 

a service to individual farmers, the Research 
Coordination Network grant examines the 
bigger picture, bringing together expertise 
from around the world to look at how tech-
nology can be used to help mid-sized farms 
compete in an increasingly challenging and 
automated agricultural economy. The net-
work brings together researchers in technol-
ogy, human factors, sustainability, systems 
engineering, STEM education, and outreach, 
with the goal of tackling the problem from a 
multidisciplinary perspective. Currently, the 
grant consists of 21 researchers from Virginia 
Tech, Purdue, Arizona State, University of 
Iowa, and universities in Canada, Ireland, and 
Australia.

The program is part of the first-ever Con-
vergence Award from the NSF to enhance 
small and mid-level farm viability through 
a systems-based research network that links 
technology with sustainable development 
and practice. The Convergence Award is one 
of eight focused on “Work at the Human 
Technology Frontier,” and one of two earned 
by Virginia Tech, the other featuring research 
on autonomous trucks by the Virginia Tech 
Transportation Institute.

As the network develops, the NSF aims 
to gather research to develop tools to share 
human-technology partnerships, improve 
worker performance, increase career longev-
ity and job satisfaction, and promote lifelong 
learning. The Research Coordination Net-
work grant will facilitate the collaboration of a 
number of disciplines, including engineering, 
computer science, education, and the biologi-
cal, physical, social, and behavioral sciences.

“Normally, when you get a grant, you have 
identified a problem and an approach to 
solve the problem,” said Leonessa. “We have 
identified the problem, but not the solution. 
Our task is to build a network of researchers 
to look at the problem from different per-
spectives, see what solutions exist around 
the world, and look at alternatives. Those 
alternatives then become new proposals with 
an identified problem and approaches to solve 
the problem.”

The group is planning a workshop on this 
topic, which will take place in Arlington, 
Virginia, in spring 2018.

Members of the Partnership for Innovation 
grant include principal investigator Leonessa 
and co-principal investigators Srinivasan; 
Alan Asbeck, mechanical engineering; 
Donatus Ohanehi, Virginia Tech/Wake 
Forest School of Biomedical Engineering and 
Sciences; Niewolny, agricultural, leadership 
and community education/AgrAbility; TORC 
Robotics; Total Motion Physical Therapy; 
and Easter Seals UPC Virginia and North 
Carolina.

Members of the Research Coordination 
Network grant include principal investigator 
Srinivasan and co-principal investigators 
Leonessa and Niewolny.
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agBOT watermelon harvester 
takes top prize at competition

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

The Virginia Tech AgBot team clinched first 
place in the third annual AgBot Challenge 
May 19 at Gerrish Farms in Rockville, Indi-
ana, earning a top award of $30,000.

The 2018 event, hosted by Gerrish Farms 
and airBridge LLC, was broken into two 
separate challenges – weed and feed, and 
harvesting – with university and industry 
teams competing head-to-head for $100,000 
in prizes. 

Virginia Tech’s team won the watermelon 
harvesting challenge by creating an auton-
omous system that could identify, sort, and 
harvest ripe watermelons in a field. Each team 
in the harvesting competition was scored in 
mechanics, software, innovativeness of their 
solution, and execution of their solution.

To build a harvester and the autonomous 
vehicle that pulls it, two separate teams were 
formed. A mechanical engineering senior 
design team designed and built the harvester 

and a special studies team responsible for the 
autonomous vehicle that towed the harvester. 
As team lead, Hongxu “Howard” Guo, a dou-
ble major in mechanical and electrical engi-
neering, worked on both teams, coordinating 
the work of the two groups’ 14 people.

“There was a very clear definition and set 
of responsibilities each of the teams had, but 
they were independent teams,” Guo said. “We 
learned a lot from last year and this year we 
followed a systematic design process with 
Gantt charts and scheduling that allowed us to 
stay true to a deadline.”

The increased attention to schedules was an 
important shift for this year’s agBOT team, 
according to Sena Hunde, a masters student in 
mechanical engineering. “Last year our scope 
was too wide – we were trying to design an 
autonomous vehicle on top of the challenge 
vehicle and it wasn’t achievable. With the 
senior design team working on the harvester 



  PAGE 21SUMMER 2018MOMENTUM

Sena Hunde, a master's student, and Howard 

Guo, a double major ME/EE, hold the 

plaque for first prize at agBOT 2018.

alone, we were able to really focus on the 
requirements of the challenge.”

With the tow vehicle, Guo and his special 
studies group used computer vision and 
machine learning technologies that allowed 
the vehicle to locate watermelons. When no 
melon was in sight, the vehicle used way-
point navigation to find its way through the 
fields. When a watermelon was spotted, the 
machine’s cameras guided it toward the fruit. 
Once there, it was up to the harvester to 
determine whether or not the melon was ripe.

The process humans have used for centuries 
to determine if a watermelon is ripe is to slap 
it and listen for a deep, hollow sound. This 
sound has a particular frequency range, which 
the team made into a mathematical model to 
develop their automated system. 

“We placed a microphone under the unit 
and angled it to the bottom of the melon 
where it captures the reverberations from the 
slapper,” said Guo, who will graduate in 2019. 
“If the audio analysis indicates a sound ratio 

above a particular threshold, what we call 
the sub-band short-time energy ratio, then 
the watermelon is ripe and harvested. If 
not, it is left on the ground.”

As the vehicle rolls past melons, they are 
channeled into a funnel where the slapper 
hits the melons and the sound is analyzed; 
melons that meet the frequency for ripe-
ness are scooped up into the machine’s 
storage unit. A linear actuator relays how 
much current is used to lift the scoop and 
this provides a size and weight estimate for 
the melon.

The entire process of collecting a melon 
takes only a few seconds after the ripeness 
of the melon has been determined. From 
that point, the melon is harvested and the 
scooper lowered to repeat the process in 

about five seconds.

The harvester won’t be making a return trip 
to agBOT next year, according to Hunde. The 
2019 event will feature weed and feed, and soil 
testing and treatment as the two competition 
categories. It’s a new challenge Hunde and 
Guo are looking 
forward to with a 
hope of repeating 
as champions.

The team 
is advised by 
Professor Alex-
ander Leonessa, 
with additional 
advising from 
Associate Pro-
fessor Kevin 
Kochersberger, 
and Associate 
Professor of 
Practice Robin 
Ott.
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After a journey that in-
volved a crash, a dead battery, 
and late-night coding sprints, 
a Virginia Tech engineering 
team took third place in the 
first year of an autonomous 
vehicle competition held by 
the Society of Automotive 
Engineers (SAE) and General 
Motors.

Victor Tango AutoDrive 
was the only one of eight 
teams to successfully com-
plete all three portions of the 
AutoDrive Challenge, held 
at the GM Desert Proving 

Ground in Yuma, Arizona.

The challenges were based 
on complex perception, 
navigation, and behavior 
algorithms for a self-driving 
car, such as stopping at stop 
signs or staying in lane lines.

The road to Yuma
For the Victor Tango team, 

the road to Yuma itself was 
the first challenge.

“It is really an underdog suc-
cess story,” said Andy Cohen, 
a mechanical engineering 
senior ('18) and a member of 

the controls subteam and the 
business subteam lead.

Weeks prior to competition, 
an incident resulted in the 
vehicle crashing through 
the garage door at the team 
facility. No one was hurt, 
however, and no major dam-
age was done to the $100,000 
of hardware mounted to the 
roof of the vehicle. 

Less than a month before 
the competition, the battery 
on the Bolt died, and the car 
had to be sent back to GM for 
servicing.  

AutoDrive captures 3rd in year oneAl Wicks, associate 

professor of mechanical en-

gineering, signs the hood of 

the 2017 Chevrolet Bolt that 

Victor Tango AutoDrive 

Team modified for com-

petition. This tradition of 

signing the hood of the car 

began 11 years ago, when 

the original Victor Tango 

team signed the hood of the 

vehicle they entered into the 

DARPA Urban Challenge. 

Photo by Andy Cohen

STORY BY ERICA CORDER - WITH STEPHANIE KAPLLANI
COLLEGE OF ENGINEERING
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With the car in Detroit, the 
team considered pulling out 
of the competition if the car 
didn't make it back in time 
to complete the necessary 
testing to ensure the safety of 
student vehicle operators.

“...Later that week, we got 
notice [from GM] that said, 
‘We’ve fixed your car, we’re 
sending it back," said Cohen.

With 10 days to go before 
competition, the team had to 
complete 100 hours of testing. 
Working around the clock, 
the team was in coding mode, 
and had just enough time to 
complete all the testing they 
set out to accomplish.

Ironically, Cohen said, the 
time crunch enabled their 
success as the team was forced 
to use a “fusion of old school 
and new school,” methods in-
tegrating traditional environ-
ment mapping with complex 
perception algorithms.

“Everyone else at the com-
petition hadn’t relied on the 
maps because they figured 
they could do it entirely with 
perception,” Cohen said. “But 
the environment wasn't as 
well regulated as they thought 
it was going to be.”

Because their vehicle could 

navigate the faded lane lines, 
Victor Tango AutoDrive was 
the only team to complete the 
second, lateral challenge.

Competition structure
Each team was tasked to 

develop a fully autonomous 
passenger vehicle using a 
2017 Chevy Bolt. In Arizona, 
teams presented on the social 
impacts of autonomous 
vehicles then put their electri-
cal designs and coding to the 
test by navigating a closed test 
track in autonomous mode.

In year one of the three-
year competition teams 
focused on concept selection 
by becoming familiar with 
sensing and computing 
software. They had to write a 
concept design, and complete 
an on-site evaluation with 
dynamic tasks such as straight 
roadway driving and object 
avoidance and detection.

The team placed in the top 
three in each category:

3rd - Social Responsibility 
Report
3rd - Social Responsibility 
Presentation
3rd - Mapping Challenge
1st - Lateral Challenge
3rd - Object Detection and 

Avoidance Challenge

Over the next two years 
the car will carry out more 
complex tasks, such as mov-
ing at higher speeds, making 
U-turns, and dodging a dy-
namic object. The goal is that 
by 2020, the team will pro-
duce a level four autonomous 
vehicle - capable of steering, 
braking, and responding to 
traffic without the need for 
human intervention, accord-
ing to SAE standards.

About the team
Victor Tango AutoDrive 

Team is composed of engi-
neering, computer science, 
and business students and 
faculty from mechanical 
engineering, computer 
science, the Charles E. Via 
Jr. Department of Civil and 
Environmental Engineering, 
the Bradley Department of 
Electrical and Computer 
Engineering, and the Pamplin 
College of Business.

The AutoDrive competition 
is sponsored by GM and SAE, 
with support from Continen-
tal, Intel, MathWorks, and 
Velodyne LiDAR.  

Victor Tango AutoDrive 
Team received support from 
TORC Robotics, Odoo, 
Edmund Optics, and the 
Virginia Tech Transportation 
Institute.

The 2017 Chevrolet Bolt modified by Virginia 

Tech's Victor Tango AutoDrive Team lines up at 

the start of a closed test track before beginning the 

first round of the three-year AutoDrive competi-

tion. Photo courtesy of SAE International.
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For the past four years 16 teams from across the country have been working to turn a stock 
Chevy Camaro into an efficient hybrid vehicle as part of EcoCAR 3, a challenge sponsored by 
the Department of Energy and General Motors.

The end of EcoCAR 3 marks the 30th year of Advanced Vehicle Technology Competitions, 
going back to 1988’s Methanol Marathon. Since its inception in 1994, the Hybrid Electric 
Vehicle Team (HEVT) has taken part in nine AVT competitions under the leadership of 
Doug Nelson, professor of mechanical engineering in the College of Engineering. The run 
includes a fourth place finish this year where the team missed a podium spot by a single point 
to Alabama, to wrap up EcoCAR 3.

While featured as a senior design project, EcoCAR 3 isn’t limited to mechanical engineers. 
Students from the computer science and electrical and computer engineering departments as 
well as the communications program in the College of Liberal Arts and Human Sciences also 
play crucial roles on the team, contributing both to success in the garage as well as earning 
points during the competition.

HEVT team takes 4th in 
final year of EcoCar 3
HEVT team takes 4th in 
final year of EcoCar 3

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

PHOTOS BY MYLES REGAN
REGAN DIGITAL IMAGES.COM
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“All of the students involved in HEVT are gaining knowledge, not just in how to solve 
complex engineering challenges, but also in leadership, in project management, public rela-
tions, and communications. The AVTCs are an excellent way for students to learn how to 
problem solve and operate in a cross-disciplinary, collaborative environment,” Nelson said.

For EcoCAR 3, the HEVT team took a unique approach to a hybrid challenge by installing 
a V8 engine and modifying it with hybrid technology.

“We went big early,” laughed Nelson. “The Camaro is a quintessential American muscle 
car and when you put a four-cylinder engine in a Camaro, you really rip out the soul of the 
car. Part of the brief for EcoCAR 3 was marketability and consumer appeal, and we wanted 
to show that you could have the best of both worlds – efficiency and the exhilaration you get 
with a V8 muscle car.”

The awards the team won during year four show that despite missing the podium, Nelson’s 
team accomplished their goals. The team took first place in overall project management, 

Patricia Westfall, 

communications, 

class of 2019
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closeout report, execution plan, vehicle handling, 0-60 mph acceleration, emissions and energy consumption 
well-to-wheel criteria emissions, and the autocross, where GM drivers test vehicle handling and performance 
on a closed course.

In addition, the team took second in: emissions testing event test plan, and 50-70 mph acceleration; and 
third place in: emissions and energy consumption well-to-wheel petroleum energy use; emissions and energy 
consumption well-to-wheel greenhouse gas emissions, 60-0 braking, and AVL drive quality.

“At the end of the day I think we accomplished most of what we set out to do,” Nelson said. “Of course a 
fourth place finish isn’t what you’re trying for, but with each competition we take what we’ve learned and we 
incorporate that into the next one. For our students, the competition results matter less than what they take 
away from the experience of HEVT. What they’ve learned here will help them every day of their working 
lives.”

HEVT would like to thank all of the EcoCAR 3 competition level sponsors as well as our local team sponsors.  We would 

particularly like to thank InMotion for their help with our custom electric motor system that forms the heart of our 

hybrid electric powertrain. 

http://en.evs-inmotion.com/
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First members inducted into ME 
distinguished alumni society

On April 25 mechanical 
engineering hosted the 
first-ever induction into the 
newly created Virginia Tech 
Mechanical Engineering Soci-
ety of Distinguished Alumni.

“Working with our advisory 
board, we felt it was appro-
priate to create a society to 
formally recognize alumni 
who have demonstrated 
extraordinary achievement 
in their careers, and promote 
greater interaction between 
alumni, faculty, staff, and 
students,” said Azim Eskan-
darian, department head and 
Nicholas and Rebecca Des 
Champs Professor of Me-
chanical Engineering.

The department inducted 
individuals from mechanical 
engineering who had been 
previously inducted into 
the College of Engineering’s 
Academy of Academic Excel-
lence through 2017 as Legacy 
members, as well as five new 
members to make up the 
inaugural class.

Legacy Members include:

Jerry H. Ballengee, ’62
David A. Christian, ’76
Nicholas H. Des Champs, 

’62 and ’67
Regina E. Dugan, ’84 and ’85
Elmer R. Easton, ’47
Robert C. Gibson, ’61

George R. Goodson Jr., ’49 
John R. Jones III, ’67
Mary “Prim” Jones, ’62
William K. Wells, ’66

Also included as legacy 
members are the follow-
ing who were inducted 
posthumously: 

R. Sidney Barrett Jr., ’62
Edgar Boynton, ’21
William A. Cox Jr., ’34 
J.B. Jones, ’45
E. George Middleton Jr., ’50
Hobart A. Weaver, ’50

The five members of the 
ME Society of Distinguished 
Alumni Class of 2018 are:

From left: John Sparks, 

Walter O'Brien, Keith 

Van Houten, Nicholas 

Des Champs, John R. 

Jones III, Mary "Prim" 

Jones, Robert Gibson, 

Michele Grieshaber, 

Sarah Mayer, and 

William Wells.
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Michele M. Grieshaber
BSME ’85, MSME ’86 and PhD ’91. Grie-

shaber is a senior vice president and chief 
marketing officer at Silicon Labs, a leading 
provider of silicon, software, and solutions 
for the internet of things. Michele came 
to Silicon Labs from IBM where she held 
executive and strategic positions in IBM’s 
software, hardware, financing and services 
businesses, including positions based in 
Europe and Asia spanning over 20 years.

Grieshaber holds a PhD in mechanical 
engineering from Virginia Tech and was a 
Fulbright Scholar to France. She recently 
served as Adjunct Professor of Global 
Business Ethics at St. Edward’s University 
in Austin, Texas, and is a frequent guest 
lecturer at the University of Texas at Austin, 
McCombs School of Business.

She is a member of the Board of Advisors 
for the College of Engineering at Virginia 
Tech, and for the Munday School of Busi-
ness at St. Edward’s University. She is also 
an active board member for Communities 
in Schools of Central Texas.

Grieshaber is shown with Bob Mahan, profes-

sor emeritus of mechanical engineering.

John F. Sparks
BSME ’74, MSME ’76, PhD ’81. A senior 

program director at Aerojet Rocketdyne, 
Sparks has program management respon-
sibility for development and advanced 
technology programs. His career has been 
focused on propulsion starting with his 
graduate work in gas turbines and his sub-
sequent 37-year career in solid propellant 
rocket design. 

Spark's initial assignment was in engi-
neering design where he rose to a position 
director with time spent as chief engineer 
on key programs. For the last several years, 
he has led a team exploring novel technol-
ogies for advanced air-launched missile 
systems and currently heads an engineering 
and development program which will 
qualify and produce the propulsion system 
for a new advanced missile.

In addition to his Virginia Tech degrees, 
Sparks is a graduate of the Wharton School 
Advanced Management Program. He serves 
on the department's advisory board, has 
been a member and chair of the College of 
Engineering Advisory Board, and continues 
to head the College of Engineering Adviso-
ry Board Legislative Committee.
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Sarah Mayer
BSME ’88. Mayer is a Senior Director 

in the Boeing Defense Space & Security 
(BDS) Operations & Quality organization. 
She is responsible for the deployment, 
implementation, sustainment and upgrade 
of I-T systems across Boeing’s B-D-S global 
operations.  Her team ensures the systems 
enable the manufacture and delivery of all 
the BDS portfolio of products.

During Mayer’s nearly 30-year career at 
Boeing she has had positions in Program 
Management, Logistics, Marketing & Sales, 
and Engineering, and has supported do-
mestic and International programs for the 
Army, Navy, Air Force and Marine Corps.

She is also the Boeing Executive Focal 
for Virginia Tech, a position she has held 
for over 10 years.  She has served on the 
Advisory Boards for the department and 
College of Engineering, and is a member of 
the Committee of 100.

Sarah has recently joined the Board of Di-
rectors for LaunchCode, a non-profit based 
in St Louis creating pathways for driven 
people seeking careers in technology.

Mayer is shown with Arvid Myklebust, 

professor emeritus of mechanical engineering.

Keith Van Houten
BSME ’91. An Engineering Group Man-

ager at General Motors in the Active Safety 
& Autonomous Vehicle domain, Keith Van 
Houten began his 27-year career with GM 
as a test engineer.

Keith is a subject matter expertise in noise, 
vibration and harshness engineering. In 
2003 he was appointed the N&V Perfor-
mance Team Leader for Cadillac, respon-
sible for developing the world class road, 
wind, and powertrain noise performance of 
the Cadillac CTS, SRX, and STS programs.  

He currently leads the development of an 
advanced simulation toolchain for control 
system development and validation.  

Van Houten has led the GM/Virginia 
Tech University Relations team for more 
than 20 years – recruiting and internally 
promoting the university’s research efforts.  
He’s mentored the Hybrid Electric Vehicle 
Team and he serves on the department ad-
visory board and is a member of the College 
of Engineering Committee of 100. 

He was the College of Engineering Out-
standing Young Alumnus in 1995.
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Walter F. O’Brien
BSME ’60 and PhD ’68. O’Brien spent nine 

years in industry before joining the depart-
ment in 1970 an assistant professor.

In 1985 he was named J. Bernard Jones 
Professor, becoming the first departmental 
faculty member with a named professorship. 

In 1990 he became Associate Dean for Re-
search and Graduate Studies for the College of 
Engineering.

O’Brien was a founding Associate Dean of 
the Virginia Consortium of Engineering and 
Science Universities, a cooperative involving 
four universities. From 1993-2004 he was 
head of the department. In 2002, he chaired a 
multi-university effort to found the National 
Institute of Aerospace (NIA), a NASA-affiliated 
research institute in Hampton, VA, where he 
now serves as the Virginia Tech Liaison Profes-
sor to NIA.

O’Brien has supervised the work of 130 MS 
and Ph.D. students and published more than 
150 papers and journal articles. He is a Life 
Fellow of ASME, and a Fellow of the AIAA. In 
2003 he received the Virginia Joint Engineer-
ing Society’s Pletta Award as the Outstanding 
Engineering Educator in the State of Virginia.
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For graduate students, a National Science 
Foundation Graduate Research Fellowship is 
a rare thing with only 2,000 students nation-
wide receiving the award this year, including 
Lindsey Bass, a first year graduate student in 
mechanical engineering working in the lab of 
Christopher Williams, associate professor and 
John R. Jones III Faculty Fellow.

The NSF graduate fellowships only allow 
graduate students to apply once and Williams, 
who received an Honorable Mention for the 
award as a graduate student, said Bass is the 
first mechanical engineering student from 
Virginia Tech to receive the recognition since 
2007.

“Lindsey’s been a phenomenal student and 
researcher since her undergraduate days,” 
Williams said. “She published her first journal 
article as a junior and it’s terrific to see her 
receive this well-deserved recognition.”

Bass is a native of Pasadena, Maryland. 
She graduated in 2017 as double major in 
mechanical engineering and music (vocal 
performance) and her young resume is a 
rarity, bringing together a classically trained 
singer with a mechanical engineer currently 
researching the additive manufacturing of 

individual human hearts for use by surgeons 
as pre- and post-surgery aids.

“Part of the reason I came to Virginia Tech 
was the flexibility of the department,” Bass 
said. “When I said I wanted to double major, 
the advisors were willing to work with me 
and that was great.”

It took five years to earn her degrees, but 
Bass spent a semester in Switzerland as part 
of the Presidential Global Scholars Program 
through the Honors College, and came back to 
Blacksburg with a broader cultural experience, 
and a desire to be involved in research.

“After my first year I received an internship 
from the National Institute of Standards and 
Technology and was really fortunate the 
project involved additive manufacturing,” Bass 
said. “As a first-year student I wasn’t expecting 
to jump into a cool engineering internship – I 
was expecting to you know, push a button 
and record data, but NIST allowed me to 
work one-on-one with an expert researcher 
who was invested in teaching and showing 
me the cool things about research and science 
in general. It didn’t matter that I had limited 
MATLAB and Labview experience – I used 
those skills there and fostered them.

“While I picked mechanical engineering be-
cause I liked math and science, I didn’t know 
at the time what I specifically wanted to do. 
The NIST internship in additive manufactur-
ing was creative and I thought maybe I should 
explore it further. I saw a senior technical 
elective for a rapid prototyping additive man-
ufacturing class that Doctor Williams taught 
and went to him the fall semester before my 
sophomore year started and asked if I could 
get into the class, and he said yes so I took it in 
the fall.” 

Bass took her semester abroad in the spring 

ME and music double 
major Bass earns 
National Science 
Foundation Graduate 
Research Fellowship
Award is first in a decade for 
mechanical engineering

STORY & PHOTO BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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and when she came back, approached Williams 
about doing undergraduate research in additive 
manufacturing. “He looked at me like I was 
crazy, but said yes, so I started in the summer 
after I returned from Switzerland,” said Bass.  
She has spent the rest of her undergraduate 
years in Williams’ lab working on a variety of 
additive manufacturing projects.

With the NSF Graduate Research Fellow-

ship, Bass said her goals have changed and she 
will now pursue a doctoral degree in mechani-
cal engineering.

“I came into college thinking I wanted a 
master’s degree, but I’m so fortunate to have 
so many supportive people in my life and 
now with the NSF funding, I’m committed to 
earning a Ph.D. and I’ve decided I will stay at 
Virginia Tech.”
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A year of study abroad in 
Sweden gave Adam Wise a 
glimpse of Scandinavia. Now, 
Wise will have another 10 
months to see the area after 
having earning a Fulbright 
research grant.

Wise, who graduated from 
mechanical engineering in 
May, will use the Fulbright 
to conduct research on wake 
meandering of floating wind 
turbines at the Norwegian 
University of Science and 
Technology (NTNU) in 
Trondheim, Norway.

“I started my application 
in the spring of last year and 

over the summer developed a 
proposal with Erin Bachynski, 
an associate professor in NT-
NU’s Department of Marine 
Technology,” said Wise.

Wise met Bachynski 
through his supervisor during 
an internship at the National 
Renewable Energy Laborato-
ry, a Department of Energy 
facility in Colorado.

“I said I was interested in 
working with her and said 
I’d like to write a Fulbright 
proposal,” said Wise. “She 
showed me what she was 
working on and I created a 
proposal to look at aerody-

namic wake meandering of 
floating wind turbines.”

Wake meandering looks at 
the corkscrew airflows that 
come off the blades of large 
wind turbines. In the same 
way ships make wakes in the 
water, wind turbines create 
airflow wakes that create tur-
bulence, negatively affecting 
turbines located in close prox-
imity to each other (typical 
for wind farms), decreasing 
the efficiency of the unit.

Wise will use a 10-mega-
watt turbine developed by 
the Technical University of 
Denmark to refine numerical 
models of the air as it comes 
off the blades.

“I want to characterize how 
the wakes adversely affect 
floating wind turbines,” 
explained Wise. “Because 
the turbines are offshore, the 
airflow recovers less quickly 
than land-based turbines, and 
when you add in the heaving, 
pitching, and rolling mo-
tions induced by the waves, 
wake meandering can have 
a significant impact on the 
energy output of downwind 
turbines.”

When he finishes the Ful-
bright program, Wise said he 
plans to continue his studies 
in graduate school, but hasn’t 
yet decided where he will go.

Read the whole story at 
VTNews.

Wise receives 
Fulbright grant

STORY & PHOTO BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

https://vtnews.vt.edu/articles/2018/04/me-adamwisefulbright.html
https://vtnews.vt.edu/articles/2018/04/me-adamwisefulbright.html
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Indian company Mahindra, takes up 
residence in corporate research center
One of the largest com-
panies producing farm 
equipment worldwide, 
Mahindra Group, joins 
the Virginia Tech Corpo-
rate Research Center in 
May to become its largest 
internationally headquar-
tered tenant, said Guru 
Ghosh, vice president for 
Outreach and Interna-
tional Affairs at Virginia 
Tech.

The new center seeks 
to create breakthrough 
products for North 
American markets. At 
the same time, the company’s Virginia Tech 
research project in mechanical engineering 
aims to advance emerging farm technologies, 
like fruit-picking robots.

Rajesh Jejurikar, president of Mahindra & 
Mahindra’s Farm Equipment Sector, said, 
“Mahindra Group strives to be at the fore-
front of technology and innovation with a 
view to improve lives of our customers. We 
believe that leveraging the ecosystem of a 
leading academic institution such as Virginia 
Tech will foster innovation and enable us to 
stay ahead globally.”

The Virginia site was selected for its rep-
utation in supporting research endeavors, 
according to the company. Mahindra North 
America is headquartered in Houston, Texas, 
which also was considered. Aravind S. Bha-

radwaj, chief technology officer for Mahin-
dra’s farm equipment sector in Chennai, 
India, said, “The Virginia Tech Corporate 
Research Center offers the perfect setting for 
both research and testing. 
 Read the whole story at VTnews.

https://youtu.be/VfRSzTytYko

From left: Tomo Furukawa, professor of mechanical engineering, Yuki Omori, ('18) and Tamer Attia, a doctoral 

student, in the artificial vineyard with a wheeled humanoid robot they are developing.

STORY, PHOTO & VIDEO BY ANDREA BRUNAIS
OUTREACH & INTERNATIONAL AFFAIRS

https://vtnews.vt.edu/articles/2018/04/outreach-mahindraannouncement.html
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PHOTOS BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

The video here shows Senior 

Design Team 38, who created 

a prosthetic knee for a hospital 

in Peru. You can see all the 

student-produced videos from 

this year's senior design cap-

stone teams on the Mechanical 

Engineering YouTube Page.

https://www.youtube.com/watch?v=aX8HeVtEGLM

https://bit.ly/2kA3PwI
https://bit.ly/2kA3PwI
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Hokie 
caps
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From top: Azim Eskandarian, department head and Nicholas and Rebecca 

Des Champs Chair, gives awards to new graduates. Jack Shepard received 

the Carroll F. Hartlove Service Award; Ahmed Elnahhas earned the David 

R. Shorb Memorial Honor Award; and Meagan David received the depart-

ment's Outstanding Scholar Award.

Congratulations Class of 2018
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Congratulations Class of 2018
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RED PLANET ROBOTICS
 Team makes University Rover Challenge finals

For the Virginia Tech Red Planet Robotics team, 
winning was getting to the 2018 University Rover 
Challenge final. The team was the first ever from VT 
to compete at the Mars Desert Research Station in 
Utah, coming in 29th overall.

In all, 36 teams competed in the finals of the compe-
tition May 31 to June 2, representing universities from 
10 countries, including 1st and 3rd place Poland.

“When we formed the team we had two goals,” said 
Cornelius Leary, team leader and mechanical engineer-
ing senior who graduates in December. “The first was 
to design a rover as part of our senior capstone project, 
and the second was to compete in the [URC]finals.”

Making the finals wasn’t a given. In November 2017, 
95 teams had applied, but only 36 made it to Utah.

“We knew we had the support structure to dive in at 
the start of the competition cycle,” Leary said. “By the 
finals we had spent months testing and fixing whatever 
we could to maximize the points we could earn.”

Software issues and an unfortunate bump of an emer-
gency stop button, cost the team valuable time during 

the competition. Damage to the rover’s arm base motor 
also complicated the task.

“Over the course of three days we made some invalu-
able changes to the rover that resulted in success for 
our final task,” Leary said. “We were able to collect a 
sample from just below the simulated Martian surface, 
and perform a battery of on-board and off-rover tests.”

Despite the setbacks, Leary said the team learned a lot 
about not only the competition, but robotics/mecha-
tronics design in general. “If we had known what we 
know now about the competition, we might have spent 
some of our design time differently, but we’ll pass that 
knowledge along to next year’s team,” he said.

The team consisted of: Leary, Anthony Wagner, 
Nash Kocur, Franco Honores, Sebastian Villacis, Rehan 
Khan, Jhonatan Lavayen, and Yifei Lang of mechanical 
engineering; Eric McAchren and Julianna Neumann 
of electrical engineering; Andrew Beckwith, computer 
engineering; and Cara Herwig, materials science and 
engineering.

The team’s senior design video can be found on the 
ME YouTube channel.
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What was your first 

reaction on coming to 

Virginia Tech and the 

campus? 

When I first got to 
campus, the summer 
of 1998, I thought it 
was big and in the 
middle of nowhere - 
coming from north-
ern Virginia.

Was there a single 

professor or other men-

tor who helped guide 

you or shaped your time 

at VT, or who had a 

great influence on your career after graduation?

My biggest influences at VT were Jan Reiss, 
mechanical engineering department advisor, 
and Bev Watford, associate dean, academic af-
fairs and CEED director. They both helped me 
in making sure I had the right courses select-
ed, my exposure to career fairs and companies, 
and even today, Bev's opinion is valued as I 
explore opportunities to stay engaged with 
Virginia Tech.

As a student what activities did you enjoy the 

most?

I enjoyed shooting pool at Squires and 
hanging out at Deet's Place.

What is your proudest academic or professional 

achievement?

Graduating from VT and having more than 
one job offer.

What do you think has been the single greatest 

change to the university since you graduated?

The abundance of construction. It symboliz-
es growth, but parking garages were not in the 
commuter lot and the cage was just a parking 
lot and didn't have buildings!

What advice would you give to undergraduate 

mechanical engineers?

Intern and co-op experience is invaluable, 
and utilize all the resources that the university 
offers.

about alumni
Damien McCants '03, '14 (MBA)

Know an ME alum you'd like to see profiled here?         
Send an email to busheyr@vt.edu
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