You might be thinking that all this Google integration
sounds nice but he isn’t really doing anything that couldn’t
be done without a webcam.But Hall’s use of Glass is still in
the beginning stages. Groups at Virginia Tech are working
on developing Glass applications that would help instructors during lectures. For example, one App under development would enable students to type a question that would
appear on the Glass’ display. Hall believes that this App
could provide him with a way to gauge whether students
are following the material being covered and provide a
voice to those students who have difficulty speaking up
in class. This is one an idea among many in-class applications being developed. Hall has been extensively taking
advantage of Google’s resources and is still trying to figure
out how to leverage each available application to advance
student learning. As new Glass Apps for education begin to
emerge, don’t be surprised if Google’s infrastructure starts
to appear in a classroom near you.

Google Could Take Over Your Classes Next!
By Robel Fasil, a senior in Industrial and Systems Engineering

You may have heard about Google Glass, a new technology
that can be slackly described as a combination of eyeglasses and a smartphone, a pair of glasses that can be used
to take pictures or videos, make phone calls, and even
browse the internet. However, the whole Glass experience
is meant to be much more than the device itself. Since its
beta launch in 2011, the Glass device has been integrated
with Google’s online applications to provide a fluid way of
sharing information with people in your circles.
Glass was initially released privately for a limited number of people for testing and was officially released to the
public in May 2014. I was lucky enough to talk with VT’s
Google Glass and Apps expert Ralph Hall about his experiences using the platform. Hall is an Assistant Professor in
the Urban Affairs & Planning Program who got the chance
to join the Glass Explorer Program.
Hall uses Glass along with Google+ to facilitate communication between himself and his students. For his
water supply and sanitation class, he created a public
Google+ Community for his students and professionals
from around the world where credible field-related articles
and papers are posted and discussed. He has also created private class-related communities where students can
share information related to assignments and readings. For
all of his classes, Hall provides each student with assign14
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ment-related video feedback (recorded using Glass) that is
shared privately via Google+. In addition, he posts videos
of interviews he has had with interesting people who can
elaborate on the material being covered in a class.
“Getting used to the Google+ environment was tough
initially,” Hall mentioned, “You need to develop a multi-dimensional brain to properly communicate on different
levels of privacy. But I quickly became able to fully utilize
Google Apps.” The students in his class felt the same way.
There was a learning curve to this new online interface, but
once the initial teething problems had been resolved, the
platform worked smoothly.
Hall has received plenty of positive feedback on his incorporation of Glass with his classes. Students mentioned
that they understood their assignments and the subject
being covered more completely after watching short the
Glass videos of Hall explaining the readings and how they
performance on each assignment. “There is less back and
forth about their grades this way. The Glass videos allow
me to explain where a student might have made a mistake,
which would have been more difficult to convey using a
written response. I think the videos also make me a more
accurate grader, since I find myself spotting issues that
I missed when narrating the comments I provided on an
assignment.”

Assistant Professor Ralph Hall wearing Google Glass.
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Senior Projects in Engineering
By Joseph Davis, a senior mechanical engineering major, and Eileen Lacaden,
a senior industrial and systems engineering major

shadow, Hank. Sam uses a flashlight to cast shadows on
the wall, while Hank jumps on the shadows to climb up the
wall towards the light switches and turn them on. In the
game, one player controls Sam while the other controls
Hank. The game is played on the computer using Xbox controllers. Starrin said he felt most proud of his project when
he saw children absorbed in playing his game while it was
displayed in the Moss Arts Center.

One of the most exciting aspects of engineering at Virginia Tech is the senior project that
so many engineering majors take part in. Whether it be a semester long capstone course
or a year-long design project, engineering students love using the skills they have learned
throughout their undergraduate careers to do what engineers do best: solve real-world
problems. Starting freshman year, engineering students begin imagining the possibilities
of their senior project, and by the time they reach senior year, they can hardly believe
they’ve made it. This article will provide a summary of some of the senior engineering
projects from the class of 2014.

Ian Savino
Major: Industrial and Systems Engineering (ISE)
Course: Project Management and System Design
(ISE 4005, 4006)

Megan Ahart
Erik Leander

Major: Civil and Environmental Engineering (CE)
Course: Water and Wastewater Plant Design
(CEE 4104)

Major: Mechanical Engineering (ME)
Course: Engineering Design and Project (ME 4015, 4016)
For senior design, Leander worked on a project called iSurf,
which focused on using technology to innovate surfing.
Although surfing has remained mostly static throughout its
existence, advanced technology can still be used to test and
redesign surfboards. Leander and his team designed and
created what they called a “smart surfboard” to be used
by both avid surfers and surfboard manufacturers. They
attached 13 strain gauges, an accelerometer, a gyroscope
and a GPS-tracking device onto the surfboard, all enclosed
in a thin waterproof box. The team was comprised of three
groups: electronics, finite element analysis (FEA) and user-interface. Despite being a mechanical engineering major,
Leander worked primarily in the electronics group, programming the surfboard components using C++ and Java.
16
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Patrick Starrin
Major: Computer Science (CS)
Course: Creative Computing Studio: Video Game Design
(CS 4644)
Computer science majors take a capstone course during
their senior year that is relevant to their interests. Starrin
chose to take a video game design course and worked with
six other computer science students and four art students.
His team created a two-player puzzle/platform game over
a single semester. In their game, a boy named Sam wakes
up scared and begins wandering around his house with his

For her senior capstone, Ahart took a course in which she
studied the different processes used to treat water, making
it either drinkable or safe for the environment. Her and her
team first received data from two different water sources
and chose one to use for their project. Using knowledge
that they gained in the course, and from earlier courses,
they designed a system that would treat the water, making
it safe to drink for the local community. Their final design
included the physical layout of a treatment plant, along
with details of the chemical processes to be used within
the plant. Despite not being able to create or implement
a physical process due to licensing restrictions, Ahart said
her team “learned a lot about the design process and
what types of things need to be considered when treating
water.”

The ISE Department works with local companies to find
projects that seniors can tackle as a team. Savino’s team
worked with the transportation department of the City
of Roanoke to redesign a bulk-part ordering database for
Roanoke’s bus system. Because their client didn’t understand how the ordering program worked, Savino’s team
had to spend a large portion of their time researching the
database, mostly through the 500-page software manual
provided to them. His team ultimately created an automatic
system which reordered bus parts as they were used so
that the department would always have parts in stock. Savino found that there were aspects of his project that were
adventurous but others that were, to his dismay, monotonous. However, Savino said, “because of our willingness to
deal with some of the more dull tasks we were able to finish the project well with a great rapport [from] our client.”

James Richardson
Major: Engineering Science and Mechanics (ESM)
Course: Creative Design and Project (ESM 4015, 4016)
Richardson worked on a project that used piezoelectric
materials to harvest energy from raindrops. A piezoelectric material produces voltage when mechanical strain is
applied to it. Richardson’s team built a prototype of their
energy harvesting device, which stores energy during
rainfall. When raindrops hit their device, the attached strips
of piezoelectric material underwent strain, which then
produced a voltage. Their device then captured this voltage
and stored it as energy. If applied effectively, this device
could prove to be a very unique form of renewable energy.
Richardson said that he enjoyed the project because “it
gave [him] a chance to explore new areas in material science and electrical engineering that [he] had not previously
been exposed to.”
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In Long’s capstone design course, he completed a total
of four projects, most of which consisted of generating
MATLAB scripts to implement digital signal processing
algorithms. In the course, Long was given constraints for a
digital filter. It was then his task to implement the design of
the filter and program it to work as intended. He was also
tasked with using these filters to run on a real-time digital
signal processing board. Since these processors are used
in all kinds of electronic devices, from iPods to military
radars, this course was an extremely useful culmination of
his studies over the past four years, and looked “appealing
to many employers,” he said.

Tyler Faulkner
Major: Mining Engineering (MINE)
Course: Senior Design Project (MINE 4535, 4536)

Michael An
Major: Chemical Engineering (CHE)
Course: Process and Plant Design
(CHE 4185, 4186)
An worked on a small team with a local industrial plant to
determine the benefits of processing wastewater from an
ammonia sulfate evaporator process. His team proposed
a design to effectively treat wastewater exiting the evaporator process of the plant. The wastewater treatment plant
removed organic material, such as benzene and cyclohexanone, but could not handle the load of inorganic components, particularly ammonia. After being treated, the water
was released into the James River. The treatment plant, despite releasing water with relatively high concentrations of
ammonia into the river, did not exceed accepted limits set
by the Environmental Protection Agency (EPA). An’s team
designed a chemical system that would more effectively
reduce the levels of ammonia being released into the river.
An and his team used process simulation software along
with his knowledge of chemical reactions to develop a plan
to reduce levels of ammonia in the water. This provided
the treatment plant with an effective strategy to reduce its
pollution levels.

18
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Faulkner’s project was very similar to a real-world feasibility
study of a working underground coal mine. Working with
three other people, he started the project by collecting geologic drill hole data from companies he and his teammates
had worked for during past summer internships. With this
data, and the material they had learned in past courses,
they began developing data for their hypothetical mine.
Faulkner’s team assessed their mine by performing everything from a geologic analysis of the area, to the selection
of equipment that would be used in the mine. They ended
up providing reserve estimates, production schedules,
environmental reclamation plans and economic feasibility
figures for the mine. After their assessment, they were
able to create a personal recommendation on the overall
feasibility of the mine. Faulkner said, “I sincerely enjoyed
the work and I am proud of what we accomplished.”

Daniel Ryan
Major: Industrial and Systems Engineering (ISE)
Course: Project Management and System Design
(ISE 4005, 4006)

Hunter Long
Major: Electrical Engineering (EE)
Course: Digital Signal Processing and Filter Design (ECE 4624)

Ryan took a very unconventional approach to his senior
design by participating on the Virginia Tech Baja team,
which usually consists of predominately manufacturing engineering majors. The Baja team designs, manufactures and
races a single-seat, off-road vehicle to be driven in competition against other schools in an event sanctioned and run
by the Society of Automotive Engineering. As an ISE major,
he was able to bring a new and refreshing perspective to
the team by adding expertise in the design of the vehicle
ergonomics and driver safety. Ryan enjoyed this unique
project because it was “extremely hands on” and allowed
him to work with seniors from a variety of majors, mostly
different than his own.
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most are copper and carbon fiber. They are working on
suspending carbon nanotubes, microscopic tubes made
of a one-atom layer thick of carbon, in polymer. They are
studying the new properties of this plastic material with the
addition of nanotubes. The lab is even looking at potential research in printing large electronics, something no
one has been able to do thus far. Dr. Williams discussed
some of the innovations of additive manufacturing. One
innovation is the reduction of supply chain complexity by
simplifying processes and reducing material used. Additive
manufacturing also makes it easier to replace broken parts;
there can be a bucket of material used to print whichever
replacement part.

3-D Printing is Popping up Everywhere
By Sarah Stewart, a senior in Industrial and Systems Engineering

Virginia Tech hosted the first annual 3-D printing design competition in
May 2014.

3-D printing is a technology that has emerged in recent
years and is increasing rapidly in its applications. It is the
process of adding, or “printing,” material in thin layers,
one on top of the other, to produce an object, prototype or
product without wasting any material. 3-D printing is more
formally known as additive manufacturing, which sounds
more like a process used in mass production. Now, we’re
beginning to see 3-D printing used for more personal and
individual applications. There are now 3-D printers for your
home and office that look almost identical to a regular ink
printer. Beyond that, the technology is popping up in just
about every industry, some of which are less expected
than others, such as medicine, fashion and beauty.
First let’s take a look at the innovation taking place right
in our backyard. On Virginia Tech’s campus, there is plenty
of research going on in the field of additive manufacturing. The DREAMS Lab conducts most of the university’s
research in the field. They develop new materials to print,
new methodologies of producing prototypes and products
and how to improve and encourage engineering design
education. DREAMS stands for Design, Research, and
22
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Education for Additive Manufacturing Systems. This sums
up the type of activity that is done in the lab.
One fascinating product of the DREAMS lab is the
DreamVendor. For those of you who aren’t already familiar
with it, it is a 3-D printing vending machine on campus
where all students can use their Hokie Passport to print a
design free of charge. Even if you aren’t acquainted with
Computer-Aided Design (CAD) programs, you can still
use the machine. According to a survey conducted by the
lab, about one-fourth of students who use the machine
simply found their design on the internet; three-fourths
of students create their own original designs on CAD. The
purpose of the DreamVendor was to first, expose students
to 3-D printing, and secondly, to encourage students to
build their ideas. Dr. Christopher Williams, Director of the
DREAMS Lab, recounted a student who had a leaky faucet
in their dorm room. The student created a design for a new
faucet on CAD and printed out a solution using the DreamVendor.
The DREAMS Lab is currently working with a multitude
of new materials for printing. The two that stand out the

In mid-May, just after final exams concluded, the
DREAMS Lab hosted its first annual 3-D printing design
competition. There were a large number of teams interested in entering the competition. Seventy teams showed interest, 36 teams moved on to the design review and finally
14 teams were selected to compete. Seven of them created land vehicles, and the other seven created air vehicles.
While designing, the teams kept in mind how they only
needed to add material where it was absolutely necessary
– one of the biggest benefits of additive manufacturing.
One team chose a honeycomb-like structure for the body of
their vehicle to decrease the amount of material used, and
therefore decrease cost. Some teams were able to print
all vehicle parts – even wheels, treads, screws, bolts, nuts
and snaps – with the only exception being the electronic
parts (motors, circuit boards, etc.).
Now let’s talk fashion. Yes, 3-D printing is appearing in
the fashion industry. I’m sure most of us have seen one
or more of the televised Victoria’s Secret Fashion Shows
that air annually in November, whether it is for the beautiful
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women or the sexy fashion. But I bet most people didn’t
stop to notice a brilliant, unexpected application of 3-D
printing in last year’s show. Supermodel Lindsay Ellingson’s
torso was encapsulated by a flexible, nylon, Swarovski
crystal-adorned bodice. Set atop her shoulders were wings
of similar design, only rigid. Ellingson flaunted her snow
angel look down the runway. It appeared as though her
ribcage was covered in frost. The snowflake-like interweaving of the bodice and wings were entirely 3-D printed. Both
pieces were designed by Bradley Rothenburg and printed
by Shapeways, a company who provides 3-D printing services for both personal and commercial use. Then, Swarvoski attached millions of crystals all along the design. That,
paired with sexy, white, Victoria’s Secret lingerie, made for
a show-stopping look. This collaboration actually followed
the creation of a 3-D printed full-length gown worn by
Dita Von Teese, and debuted at the Ace Hotel in New York
City. The gown was a slim-fitting, mesh, black gown with
a plunging neckline and rigid, sculptural shoulder pieces.
Also, renowned hat designer Milliner Gabriela Ligenza produced a 3-D printed hat collection. Even Nike has incorporated additive manufacturing in their footwear, producing a
3-D printed football shoe.
I thought to myself, where else is 3-D printing emerging or being used? The hottest frontier of 3-D printing is
medicine. For example, researchers around the world are
working to incorporate the technology in printing prosthetic
organs. Some of that research is going on at Virginia Tech
too. At the Virginia Bioinformatics Institute, researchers are
working on 3-D printed prosthetic veins. Also, the Institute

24
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for Critical Technology and Applied Science is working on
printing organs, such as the liver.
3-D printing research is exploding, and the technology
is starting to show up just about everywhere. We are only
going to see more and more of it in the future. There is
going to be companies incorporating it into their processes,
as well as personal 3-D printers for your home. It will be
amazing to see what the future holds for 3-D printing.

Students presented their designs to a panel of judges, and then had
to maneuver an obstacle course with their vehicle. The ground vehicles
competed first in the competition, then followed the air vehicles.
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Interns first pass the lobby enterance of the Google NYC

What It Is Like to Be a
Google Intern
By Sarah Stewart, a senior in Industrial and
Systems Engineering
Everyone knows Google. There’s the search engine all of
us are way too familiar with; Gmail, the host of our Virginia
Tech email accounts; Google Docs, YouTube and Android,
as well as all of the other applications and services that are
either developed or owned by Google. Google has acquired
more than 150 companies over the years. Google’s recognizable brand, along with its various successful ventures,
attracts a large, diverse group of internship applicants.
If you can get the name Google on your resume, most
people believe it increases your chances for a successful
future.
You may have heard of some of the perks that come
with a Google internship: great wages, state-of-the-art
work facilities, free delicious meals at work and premier
housing nearby the office. With those perks, and the
obvious name recognition, Google can recruit the best
students from across the country from a myriad of Ivy
League schools and top universities. Being a Google intern
is prestigious, but with that comes a lot of hard work, and
sometimes long hours. Matthew O’Neil, a senior in computer engineering and math, weighed in on what it’s like to
be an engineering intern for Google.
This past summer was O’Neil’s second summer interning for Google, working both times at the New York City
facility. In the summer of 2013, O’Neil’s job was to write
code in C in a MapReduce (language independent programming model) style to parallelize computers. The code was
26
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used to analyze large sets of data that one computer could
not process on its own. His code would allow a task to be
solved by multiple computers in parallel without getting
in each other’s way. O’Neil said his biggest challenge was
designing code robust enough to allow for future edits and
implementations, instead of merely writing it to work only
for its current use.
A large part of Google’s success comes from writing
near-flawless computer code. Each intern’s code goes
through a series of corrections and suggested improvements until it is perfected. This can be a tedious process,
so O’Neil said he strove to make his code as perfect as
he could the first time in order to cut down on the time it
spent in the editing process.
O’Neil described Google as “almost like a playground
for ideas.” Interns and other employees were encouraged
to expand their knowledge, form new ideas and produce
great work, both at work and in their free time. O’Neil felt
that Google truly valued their programmers and tried to
make them as happy as possible.
O’Neil’s favorite part about interning for Google has
been the fun atmosphere and enriching events. On Thursdays there are Google Tech Talks, which are events open to
Google employees to listen to speakers from the industry
discuss different topics. In Summer 2013, the creator of the
language C++, Bjarne Stroustrup, came to speak at one
of the Tech Talks. Besides the Tech Talks, there is also an
ongoing series called “Beers and Demos” on Wednesdays.
Beers and Demos serves as a chance for co-workers to talk
about their side projects and to share a few beers — encouraging both a community atmosphere and continuous
learning.
O’Neil found it a very rewarding experience interning
at Google. The programming experience he gained, along
with the name Google on his resume, is sure to open up
a lot of doors in the future for O’Neil, as well as the other
engineering interns that he worked with.
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