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Kyoto
Prize
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Ching Tang, professor emeritus of
chemical engineering, received the
Kyoto Prize in November alongside
corecipients James Gunn, professor
emeritus of astrophysical sciences
at Princeton University, who led
the Sloan Digital Sky Survey
from its inception in 2000, and
Ariane Mnouchkine, a founder
and director of the Théâtre du
Soleil in Paris. Tang was selected
for pioneering organic light-emitting
diodes (OLEDs). The technology has
spawned a multi-billion-dollar industry
in lighting displays and is widely
used in computers, smartphones, and
televisions.
The Kyoto Prize, presented to
individuals who have made significant
contributions in the fields of science
and technology, as well as the arts
and philosophy, is widely regarded
as ranking just behind the Nobel
Prize in significance. The ceremonies
included the presentation of the awards
on November 10, commemorative
lectures by the recipients at the Kyoto
International Conference Center on
November 11, and workshops on
November 13 at Kyushu University.
Tang gave the keynote talk for the
workshop “Science and Technology of
Organic Light-Emitting Diode: Present
Status and Future Prospects.”

DEAN’S MESSAGE

Let’s look ahead
to 2020!

In 1939, two young women challenged
long-held stereotypes. They became the
first women to graduate with engineering
degrees from the University of Rochester.
Norma Doell was the first woman in the nation
to receive a degree in optics; Marie Bessey
completed a degree in mechanical engineering.
As you will read on page 6, it was considered
highly “unusual” for women at that time to
pursue such “unfeminine sounding subjects” as
metallurgy of steel and hydromechanics!
This year our University celebrates the 200th
anniversary of Susan B. Anthony’s birth and
the 100th anniversary of the 19th Amendment
giving women the right to vote. And as part of
the celebration, the Hajim School will salute
the achievements of Norma Doell, Marie Bessey,
and other women who have followed in their
footsteps in engineering and computer science
at Rochester.
We can take heart that it is no longer
considered unusual for women to pursue these
fields of study. But we have a long way to
go to achieve a truly representative student
enrollment and faculty, not only here but at
engineering schools all across the nation.
When we recognize how much women have
already contributed to our school and to their
respective fields, we realize how much more all
of us stand to benefit by achieving true gender
equality in engineering and computer science.

We also face challenges in achieving
representative numbers of minority, lowincome, and first-generation students. But
we are making progress, thanks to partners
like the Office of Minority Student Affairs, the
Kearns Center, and the Greene Center for
Career Education and Connections. On page 8
you can read more about the Early Connection
Opportunity summer program that helps
prepare incoming underrepresented minority
students for their first semester. Our STEM
Gems program is evolving to help retain these
students through their first year—and beyond.
Our successful audio and music
engineering program received a boost
with the completion of a new control room,
recording studio, and individual mixing labs in
Gavett Hall, and a new sound design lab in the
Computer Studies Building. Read more on page
10 to learn why this program has exceeded
expectations in preparing students for careers
in the rapidly changing field of audio and sound
engineering.
In our tech transfer section, we look at
the “virtuous cycle” of benefits that have
accrued over the last two decades from the
royalties generated by the Blue Noise Mask
patent. This was demonstrated recently in the
installation of Diane Dalecki as the Kevin J.
Parker Distinguished Professor in Biomedical
Engineering. Blue Noise Mask, a half-toning
technique, was discovered and developed
by Parker, the William F. May Professor of

Engineering and dean emeritus of engineering
and applied sciences, and his PhD student
Theophana Mitsa ’91. We also look at a
sampling of more recent patents awarded to
Hajim School researchers across a wide range
of applications.
Tyrone Jimmison, our new executive
director of advancement at the Hajim
School, talks about his career path and
why he and Derek Swanson, his associate
director, are concentrating on getting more of
our school’s alumni engaged in giving back in
some way.
This could be through gifts and donations,
especially to create scholarships and
opportunities for students to do research. But
giving back can also include mentoring students
or helping them find internships and jobs.
Please consider doing so! Alumni who are
grateful for the education they received here—
and who are passionate about the careers
this has enabled them to pursue—can have a
profoundly positive influence on our students.
Meliora!
Your dean,
Wendi Heinzelman
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MEET THE TEAM

Tyrone Jimmison is ‘looking to
make a difference’
It didn’t take Tyrone Jimmison very long to decide
that the University of Rochester—and the Hajim
School in particular—were institutions that an
executive director of advancement would be proud
to promote.
At every step of his interview process for the job
last summer, Jimmison met people who would be
great to work with, he says. He was impressed
that the school is led by its first woman dean,
Wendi Heinzelman—at a university that was
about to welcome its first woman president, Sarah
Mangelsdorf.
“I saw a lot of opportunities here,” Jimmison says.
“To grow in our diversity and inclusion, not only
with our students but our staff and our faculty.
And, also, to get our alumni more engaged.”
Those first impressions have held true. “I love
it here. Wendi is willing to go above and
beyond in any way she can to put the Hajim
School at the forefront,” Jimmison says.
“But it’s a collaborative effort. She wants
everyone to be successful.”
“Every day I wake up looking forward to
coming to work.”

STRATEGIC CHOICES ON THE WAY
TO ROCHESTER
Jimmison, who grew up in Cleveland Heights,
Ohio, was a varsity swimmer in high school and
at Mt. Union College, where he also competed
in track and field. He graduated with a BS in
exercise physiology and dual minors in health and
athletic training. “But I realized I didn’t want to
work in exercise physiology unless I could work
with sports teams, and that field wasn’t easy to
break into,” he says. After working a summer with
Stanford University swimmers who had qualified
for Olympic trials, he realized he didn’t want to be
a college swim coach either.
The following summer he worked for Johns
Hopkins University’s Center for Talented Youth
program in Loudonville, New York. “That’s where
I realized I really enjoyed the college environment
and started looking for jobs in higher education,”
Jimmison says.
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He quickly found one, as admissions counselor
at John Carroll University back in his hometown
of Cleveland Heights. His work travels took him
to Texas, where he was hired as an assistant
director of admissions at Texas Christian
University. He stayed for six “phenomenal years,”
during which he completed his master’s degree
in education administration and moved into the
advancement office as director for class gifts.
So far, he had worked only at private colleges;
in 2013, he became associate director of
development at the University of Texas at Austin,
helping identify and work with major donors for a
$3 billion fundraising campaign. This helped him
understand the differences between fundraising
in private and public schools and, more
importantly, caused him to reflect on the kinds of
causes he would like to promote.

Pumpkin Launch

Where Accuracy Matters

It is pretty awesome watching a pumpkin arch through the skies
toward the far end of the Wilson Quad after being shot from an
air cannon. But old-fashioned trebuchets carried the day at the
annual pumpkin launch, where accuracy was the key factor. Of
six teams entered (two from RIT), the AICHE student team, shown
at left, from chemical engineering took first place. The UR Makers
team, which included several Hajim School students, came
in second in the scoring and showed tremendous team spirit.
Meanwhile, the donuts disappeared quickly during the e-social on
the Wilson Commons porch, where several miniature pumpkins
were no doubt relieved to be painted, not launched. Thanks to
the student chapters and faculty members who participated in
making this a memorable, safe pumpkin launch!

He found one such cause at the University of
Washington Medical School in Seattle, where he
worked as director for philanthropy for four and
a half years before coming to Rochester.
“What really sold me on that job was that I was not
only raising money to help cancer patients and
others receiving care at UW Medicine, but also
researchers and doctors at three other cancer
centers and hospitals working with UW Medicine.
I saw that as a unique opportunity for doctors to
be able to come together to find a cure or treat a
patient. And what more could a patient want, than
to have different doctors and researchers from
hospitals, all within a five-mile radius, looking to
help you?”
At each of these stops along his career path to
Rochester, “I’ve been strategic in where I go
and who I work for, and I feel like I’ve made
a difference in every place that I’ve gone,”
Jimmison says. “And that’s what I’m looking to do
here.”

A MATTER OF PARTICIPATION
As executive director for advancement at the
Hajim School, Jimmison and Derek Swanson, his
associate director, are concentrating on getting
more of the school’s alumni engaged in giving
back in some way. This could be through gifts
and donations—especially to create scholarships

and opportunities for students to do research. But
giving back can also involve mentoring students
or helping them find internships and jobs.
“Right now, we’re at about 13 percent participation
from about 10,000 alumni,” Jimmison says. “I
would love to see that go up to 20 to 25 percent,
as soon as possible.”
The participation rate is important because it
helps determine the school’s ranking in various
surveys and polls, Jimmison notes. And those
rankings affect the school’s ability to attract
students.
“I’m also interested in alumni who are not in
touch with the University at all,” Jimmison says.
“To see if they would be interested in coming
back and talking to students or helping them
get internships and jobs. Hopefully, if they are
passionate about what they are doing they will
want to give back, to provide an opportunity for
other students to follow in their footsteps.”

EVERY GIFT MAKES A DIFFERENCE
Contact Tyrone Jimmison at tyrone.jimmison@
rochester.edu, (585) 273-5901.

Above, the wooden arm starts to lift a
pumpkin as Tram Nguyen ’22 of biomedical
engineering pulls the lanyard. At left,
she joins Ben Kahan ’22 of mechanical
engineering, Tessa Shlonsky ’22 of public
health and brain and cognitive sciences,
Jonathan Musgrave ’21 of optics, Josh
Lemberg ’22 of computer science, and
other members of the UR Makers team as
they eagerly await the score. Photos by
Bob Marcotte/University of Rochester
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Our First Women
Graduates Overcame
Long-Held Stereotypes
Four years later, both received their BS degrees,
becoming the first women engineering graduates in
the University’s history. In doing so, they dispelled
any doubts about their prospects in a field that was
even more male-dominated than it is today.
“I talked to the girl at length about a woman taking
mechanical engineering,” one academic advisor
recorded after interviewing Bessey. “But she seems
to have her mind set pretty well on the idea.”

MUCH IN COMMON
There are some striking similarities in the stories of
these two pioneering women.

This year we celebrate the anniversaries
of two important events in the history of
women’s rights in this country: the birth
of Susan B. Anthony 200 years ago, and
aser_v2.indd the
1 adoption of the 19th amendment giving
women the right to vote 100 years ago. As
part of a broader University celebration, the
Hajim School will recognize our first women
engineering and computer science graduates
and the many women who have contributed to
the strong programs we have today. We hope
to culminate this celebration with a special
event on Meliora Weekend.
“Machine Shop Femininity” read a headline in the
Rochester (NY) Times-Union on Sept. 10, 1935.
Two young women at the University of Rochester,
the newspaper reported, “are majoring in distinctly
masculine pursuits.”
According to the article, “While many college
girls are just beginning to shop for fall
wardrobes, Norma Doell has already started the
academic year in faded shop clothes. Only girl
ever to take the optics course, she was hard at
work yesterday at the River Campus machine
shop. . . .”
“Her girlhood chum, Miss Marie E. Bessey, is
majoring in mechanical engineering and is
scheduled to take the same shop course later in
the year.”
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Both came from tight-knit Rochester families.
Marie’s mother was a teacher and her father
worked as an accountant for Eastman Kodak. The
Besseys were a church-going family that took pride
in their home library and preferred to stay at home,
amusing themselves with crossword puzzles and
other games that tested their wits. “I have never
allowed myself to be without a book, for I believe
that
through
we experience a large share
9/20/19
9:12books
AM
of the enrichment of life,” wrote Marie, who was
described as “rather fragile in appearance, but
a person of clear and thoughtful purpose.” She
played violin and piano, liked to swim and hike,
and enjoyed dramatics.
The Doells lived in a secluded neighborhood. They
had an “immense yard and woods in back,” wrote
Norma, who was tall, blonde, and struggled with
a slight lisp. Her childhood companions were her
three older brothers and lots of pets. Later, Norma
became active in Scouting, eventually achieving
the Golden Eaglet award—the highest rank of Girl
Scouting from 1919 through 1939. These were

stressful times for the Doells. Norma’s father, a
grocer, lost his business at the start of the Great
Depression. Norma helped support her family
whenever she could find work.
Both students excelled in high school, showing
strong aptitudes for math and mechanical-related
subjects—but little enthusiasm for languages.
A shop teacher at Charlotte High School, for
example, stated that Marie “had an unusual ability
in that line.” Since early childhood, her mother
noted, Marie had “amused herself by drafting all
kinds of things” from dress patterns to various
projects involving intricate designs. Marie was vice
president of her senior class.
Norma, who attended John Marshall High
School, reveled in her math and mechanical
drawing courses, and in extracurricular activities,
especially debate—despite the lisp. She mastered
intermediate algebra on her own one summer,
using an outline provided by one of her teachers.
“In the fall I received a real thrill when he allowed
me to go into the second term of algebra and take
advanced algebra with it,” she wrote. Norma, who
graduated 14th in a class of 172, was prone to do
“much of the work for which others receive credit,”
one teacher noted. Nonetheless, “she seems to
master everything she attempts and she attempts
everything.”
Above all, both women were determined to make
a difference in the world, even if it meant, as one
advisor cautioned, being “the one woman in the
engineering course.” And they expressed that
desire in remarkably similar language.

“Machine Shop Femininity” read a headline in the Rochester (NY) Times-Union
on Sept. 10, 1935. Two young women at the University of Rochester, the
newspaper reported, “are majoring in distinctly masculine pursuits.”

“I think the greatest thing I can learn is to
make myself useful,” Norma wrote on her
application to the University. “In college I
hope to meet people both in person and in
books and from them learn how to make
my life more useful to the world,” Marie
wrote.

AND USEFUL THEY BECAME
Marie worked at General Railway Signal after
graduating. She married Earl Boardway, an
Eastman Kodak architect, and raised a son
and two daughters.
In 1962 she received a diploma from the
New York State Vocational-Instructional
Teacher Training Program and for several
years taught metal trades at Rochester’s
Edison Technical High School. Later she
taught at a school in Florida.
Soon after graduation, Norma married F.
Dana Miller, an Eastman Kodak film engineer.
She worked as a researcher in the company’s
Physics Laboratory. Norma is listed as
coinventor of a Kodak “combination fieldevening and color-correction photographic
mask,” which received a US patent in 1945.
In 1952, she reported working as a part-time
researcher at the Institute of Optics for Brian
O’Brien, the Institute director.
After raising two sons, she, too, returned to
the classroom, earning a master’s degree
in optics at the Institute in 1961. This
helped propel an academic and research
career that included a six-year stint as
research associate and assistant professor of
optometry at Ohio State University, where she
received an NIH grant for “An investigation of
the Stiles-Crawford effect.”

She then served as chief of the vision section
at Technology Inc. in San Antonio, Texas, a
government contractor working with NASA
and other federal agencies. Norma’s research
focused on “investigating eye hazards from
nuclear weapons, visual distortion caused
by astronauts’ helmets, and the feasibility
of a prosthetic eye that would give the blind
meaningful visual experiences,” according to
an Associated Press news article in 1971. By
then Norma was serving as research director
and associate professor of physiological
optics at the Illinois College of Optometry.
In 1969, Norma took time during a flight
from Los Angeles to Columbus, Ohio, to
write a letter to her alma mater updating her
activities. She had just presented a paper
at an OSA conference in San Diego. The
paper was coauthored with her son, Doug,
who worked at Technology Inc.’s Houston
Lab. She was flying to Ohio to attend
commencement ceremonies at Ohio State
University where her other son, Richard, was
to receive a premed degree.
She described the satisfaction of doing
research and pursuing hobbies that mirrored
many of the interests that propelled her into
optics fresh out of high school.
Not surprising for a woman who, even in high
school, seemed to “master everything she
attempts and attempts everything.”
(Special thanks to Melissa Mead, the John
M. & Barbara Keil University Archivist and
Rochester Collections Librarian, and Nancy
Porter at the Tully [New York] Area Historical
Society, who provided invaluable assistance
in helping us identify and gather information
on our first women graduates.)

Marie Bessey, at left, and
Norma Doell (University of
Rochester Rare Books and
Special Collections)

NOTABLE FIRST WOMEN
First women graduates
Norma (Doell) Miller, BS, optics (1939)
Marie (Bessey) Boardway, BS, mechanical engineering (1939)
Simone (Blumenthal) Greene, BS, chemical engineering (1955)
Joan Rose Ewing, MS, electrical engineering (1967)
Cathie (Lubell) Burke, MS, materials science (1975)
Harriet (Schippers) Marisa, BS, interdepartmental engineering (1975)
Shirley Turner, BS, geomechanics (1975)
Michele Denber, MS, computer science (1980)
Jill Carrie (Greenberg) Hildreth, BA, engineering science (1995)
Christine Michelle (Myers) Vietz, MS, biomedical engineering (1999)
First women PhD graduates
Joan Rose Ewing, electrical engineering (1973)
Diana Nyyssonen, optics (1975)
Julie Harmon, materials science (1983)
Diane Judith Litman, computer science (1986)
Glori Chu-Shu Lee, chemical engineering (1986)
Catherine Irene (Funk) Weisman, mechanical engineering (1990)
Christine Michelle (Myers) Vietz, biomedical engineering (2001)
First woman tenure-track faculty member
Carla Schlatter Ellis, computer science (1980)
First woman tenured faculty member
Sheryl Gracewski, mechanical engineering (1984)
First woman instructional-track faculty member
Julie Bentley, optics (1998)
First women department chairs/program directors
Sandhya Dwarkadas, chair, computer science (2014)
Diane Dalecki, director, Rochester Center for Biomedical Ultrasound
(2007); chair, biomedical engineering (2016)
Danielle Benoit, director, materials science program (2019)
First woman dean
Wendi Heinzelman (2016)
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WELCOMING STUDENTS
F R O M

D I V E R S E

B A C K G R O U N D S

Sanaa Finley ’23
changed majors before
even starting college,
while taking part in
the University’s Early
Connection Opportunity
summer program. “When a
professor from audio and
music engineering came
in, I realized I didn’t have
to give up music in college.
AME combined two things
I’m very passionate about,”
Finley says.

The ECO program also offers a supportive shoulder
if and when students stumble along the way.
“We know if they’re having financial issues; we
know if they’re struggling academically, and we
will reach out,” says Walisa Griffin, academic
program coordinator of the Office of Minority
Student Affairs, which administers the ECO
program. “We’re more aggressive in our advising
because during those four weeks we really get
to know these students, beyond just saying, ‘oh,
you’re coming from this high school, and this is
your major, so okay, if you need something, come
find us.’”

THREE PILLARS OF SUPPORT
The ECO Essentials of Engineering course is just
one example of how the Hajim School partners with
multiple University offices and departments to not
only attract, but retain URM students—specifically
African-Americans, Hispanics, Native Americans,
Pacific Islanders, and veterans.

SANAA FINLEY ’23 ARRIVED AT THE
UNIVERSITY OF ROCHESTER LAST
SUMMER INTENDING TO MAJOR IN
MECHANICAL ENGINEERING. BUT
SHE SOON BEGAN TO HAVE DOUBTS.
Then she heard assistant professor Michael
Heilemann describe the audio and music
engineering program—and immediately knew it
would be a perfect fit for her, given her passion for
music and her interest in technology.
This occurred during the Essentials of Engineering
course—part of a four-week, Early Connection
Opportunity summer session of lectures,
workshops, and one-on-one advising.
The ECO program is offered to select students who
are economically disadvantaged, first-generation
and/or from diverse racial, ethnic, and cultural
backgrounds before their first semester even
begins. The goal is to provide the students—many
the first in their family to seek a degree—with the
basic skills, resources, and confidence to navigate
a collegiate landscape.
An important component is helping students
make sure they’re in the right major. Hence the
presentations from each engineering department
on what the different majors are all about.

“The first semester can be particularly challenging
for an engineering student,” says Nick Valentino, a
Hajim School academic counselor who focuses on
helping underrepresented minority (URM) students
and veterans. “You’re taking math, which can be
hard; writing, which can be time consuming; and
an introductory course in engineering. And if you
suddenly realize you’re in the wrong major, it’s
going to seem insurmountable.”

In recognition of these efforts, the American
Society for Engineering Education last summer
included the Hajim School in its first cohort of
Bronze Award engineering schools that are “among
the nation’s leaders in inclusive excellence.”
A major part of the school’s effort is its own STEM
Gems initiative, which is extended to all incoming
URM students. The initiative offers students three

“The biggest thing that
distinguishes the STEM
Gems program is that
we’re focusing primarily on
academic path and progress,
because it is so essential
that our underrepresented
minority students graduate,”
Valentino says. “If we have
our eye on that, our other
partners can help provide
the other opportunities.”
pillars of support: academic advising, mentorship
from faculty and staff, and a sense of community.
ACADEMIC ADVISING: At the start of each
school year, for example, Valentino and a graduate
student email incoming URM students, inviting
them to discuss the majors they’ve chosen, course
selection, and proper math placement “which is
such a good predictor of success, especially the
first semester,” Valentino says.
They regularly monitor if students are keeping up
with their Blackboard assignments in the
various introduction to engineering courses and
a required, self-paced physics course. “That way
we don’t have to wait for midterm warnings. We
can have real time access when they start making
mistakes and getting overwhelmed,” Valentino says.
Counseling is then provided.
MENTORSHIP: As the students move into their
sophomore year and beyond, undergraduate
program coordinators and faculty advisors in the
individual departments become more involved in
tracking their progress. However, Valentino and
other Hajim academic counselors will continue to
help, especially if students are placed on probation.
The school also makes sure that students dropped
by a department remain registered with the Hajim
School until they can be counseled about other
options. “Unless we talk to them, sometimes they
just leave the University, when in fact they may
have completed 90 percent of the requirements for
an engineering science degree,” Valentino says.

Camila Ruiz Vega ’22
of biomedical engineering
was “a little unprepared
when I got here,” but found
plenty of support from
tutors, academic counselors,
and her undergraduate
coordinator. She plays varsity
tennis, is an accountant
for the Student Association
Finance Office, and regularly
engages with SALSA, the
student Spanish-speaking
Latino community. Her
ultimate dream is to set
up a biomedical consulting
company in Puerto Rico.

COMMUNITY: As Hajim School enrollments have
increased—including an average of nearly 200
total URM undergraduates—it has found important
allies in two student chapters. The National Society

PHOTO BY BOB MARCOTTE/UNIVERSITY OF ROCHESTER
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Jamal Archibald ’23
is assisted by Scott Russell,
at left, a lecturer and
senior technical associate
in mechanical engineering,
during an Arduino workshop.
The workshop was part of
the Essentials of Engineering
course, offered by the Early
Connections Opportunity
program last summer. Russell
has been working with ECO
students for three years. “It’s
a nice way of helping kids
get started here,” Russell
says. “My understanding is
that many of them are the
first in their families to go to
a university. I was the first in
my family to do that, so I can
relate a little bit.”
PHOTO BY BOB MARCOTTE/UNIVERSITY OF ROCHESTER

of Black Engineers (NSBE) and the Society of
Hispanic Professional Engineers (SHPE) provide
tutoring, peer group activities, and opportunities for
members to attend national conferences.
These activities help build a supportive sense
of community for minority students, in addition
to providing career and internship networking
opportunities, Valentino says. The school helps
fund many of these activities.
The school has also worked closely with the
Department of Mathematics on better placement
procedures for the required courses it provides for
engineering students. It has also worked closely
with the Department of Physics and Astronomy to
develop the self-paced course that engineering
students can take for their physics requirement.
These steps have improved the success rate for all
engineering students.
Other key partners include the Kearns Center,
which has programs that help URM students
prepare for graduate school and obtain hands-on
mentored research experiences, and the Greene
Center for Career Education and Connections,
which assists students with career planning,
internships, and job fairs.
“The biggest thing that distinguishes the STEM
Gems program is that we’re focusing primarily
on academic path and progress, because it is
so essential that our underrepresented minority
students graduate,” Valentino says. “If we have our
eye on that, our other partners can help provide
the other opportunities.”
The results have been encouraging. First-year
retention of URM students has increased from
about 50 percent for the Class of 2010 to more
than 70 percent for the Classes of 2016–21.
Second-year retention has also improved.
Especially dramatic is the increase in the six-year

graduation rate in a Hajim School major, from about
20 percent of URM students in the class of 2010 to
nearly 60 percent now.

A LOT OF PEOPLE ARE WILLING
TO HELP
Camila Ruiz Vega ’22, a biomedical engineering
major from Guaynabo, Puerto Rico, can testify
firsthand to the support that is available. “I was
a little unprepared when I got here,” she says,
particularly in math and science. So, she turned to
the Center for Excellence in Teaching and Learning
for tutoring help, and soon “caught up.”
Valentino, she says, was the “middleman” who
helped her organize her schedule to accommodate
not only her biomedical engineering major but a
minor in business.

Professor Edward Brown made it easy for her to
talk to him during office hours or contact him by
email to help answer her questions while taking his
introductory course in biomedical engineering.
And Taimi Marple, the biomedical engineering
undergraduate coordinator, was her go to person
with any other concerns. “She’s amazing,” Ruiz
Vega says.
“Admitting I didn’t know how to do something and
then saying it out loud and asking for help, took me
a couple of tries,” she admits. “But if you ask, the
Hajim School is a great resource for anything you
might need.”
“Engineering is tough and demanding, but you can
do it if you organize yourself.” And if you never
forget there are a lot of people willing to help.
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Bryan Price, a Rochester professional guitarist who plays with the Zac Brown
Tribute Band, and Adam Meltzer ’20 discuss the flanger pedal the audio and music
engineering major designed and built for AME 295, an audio electronics portfolio
class. Price volunteers each year to give audio and music engineering students
at the University of Rochester feedback on their projects. “Bryan is a tremendous
asset to us in this class,” says Daniel Phinney, adjunct instructor.

“The AME program at the University of Rochester equipped me with the necessary skills and hands-on
experience I needed to achieve my goals and grow as an audio engineer. The program is quite flexible and
offers diverse courses, so I was able to better understand which audio career path would be best for me.
The AME faculty go above and beyond to ensure every student’s success. I highly recommend it to every
aspiring audio engineer.”
—Arani Sahana ’16 (MS), acoustic test engineer at Amazon

Bocko and assistant professor Zhiyao Duan are
the research faculty. Bocko, who plays bass
on the side, studies spatial audio, alternative
loudspeaker technologies, and musical acoustics.
Duan, who sings tenor, received a prestigious NSF
CAREER award earlier this year. He is an expert
in computer audition, music information retrieval,
multimedia, and AR/VR.

THE BEST OF ALL WORLDS
FOR STUDENTS WHO LOVE
TECHNOLOGY AND MUSIC
The University’s $3 million investment in a new
state-of-the-art recording studio, control room,
mixing rooms, and sound design lab is a major
milestone for the Hajim School’s audio and music
engineering (AME) program.
Launched six years ago, the program gives
students the skills they need to enter—and keep
up with—the rapidly changing field of audio
and sound engineering. Those skills are needed
not only in the recording, film, podcasting, and
broadcast industries, but by any company that
incorporates music and sound effects in its
product line. For example:
• producers of consumer electronics (for example,
cell phones and smart speakers), home
entertainment, and video games
• manufacturers of professional audio equipment
and musical instruments
• computer and Internet companies like Apple,
Amazon, Facebook, Google, and Microsoft

10

“The program has grown more than we ever
anticipated,” says Mark Bocko, chair of the
Department of Electrical and Computer
Engineering.
Eighty-three undergraduates are currently
pursuing audio and music engineering as a
major, with 22 expected to receive diplomas this
spring. Audio engineering concentrations are
also pursued by master’s and PhD students in
electrical and computer engineering.
Another 43 undergraduates, from a range of
majors including computer science, economics
and business, mechanical engineering, music,
and linguistics, have chosen audio and music
engineering as a minor. And students from
multiple disciplines pursue it as a cluster.
Why the success?

THE PROGRAM OFFERS STUDENTS
• a major that allows them to pursue their passion
for music and become engineers at the same
time. Sanaa Finley ’23 was so excited at the
prospect, she “couldn’t wait to call my mom
and tell her” that she was changing her major
to AME.
• a blend of the “fun stuff”—recording and sound
design—with “highly technical and rigorous”
training in acoustics, electronics, digital signal
processing, and software design. That’s a
combination that companies are looking for,
Bocko says. Many of the program’s 44 alumni
are working at companies like Apple, Bose,
Dolby Laboratories, Harman and Microsoft, but
also at startups like Magic Leap.
• an emphasis on hands-on projects that students
can show to employers. Recent senior design
projects, for example, have included a software
program that digitally recreates the distortions
of four-track cassette tape recorders for use
as special effects, and a room that creates
immersive sound with a 27-speaker array.

Ming-Lun Lee, an assistant professor
(instructional track), has been with the program
since it started. He has degrees in both electrical
engineering and musicology/music theory and
is an expert in audio programming and spatial
audio recording. Lee has recorded more than 40
concerts with 3D audio microphones and 3D/360
VR cameras at the Eastman School of Music. He
is also a choral director and baritone.

“I didn’t realize how well
the AME program had
prepared me until I started
actually working in the audio
industry. I felt at the top of
my game from the first day.
This program helped me turn
my passion into a career,
and I had a massive amount
of fun along the way. AME is
not just a class, but a family
of people who love audio
and the science behind it. I
couldn’t be prouder to be a
graduate.”
—Daniel Kannen ’17, broadcast engineer at
Dolby Laboratories

Michael Heilemann and Sarah Rose Smith, who
were both recently appointed assistant professors
(instructional track), received their PhDs at
Rochester. Heilemann is an expert in audio
acoustics and signal processing; Smith explores
the reverberation of audio signals as they are
reflected and absorbed within spaces.
The two senior lecturers—Stephen Roessner, a
Grammy Award–winning recording engineer, and
Rob LaVaque, a two-time, New York Emmy Award–
winning musician and audio engineer—bring a
wealth of professional experience to the classes
they teach on recording and audio production, and
on sound design, audio for gaming, and audio for
visual media, respectively.
In their classes they stress that sound design and
recording are as much art as science. And they
emphasize the best practices they’ve learned as
professionals—be it placement of a microphone
or time management—that will serve their
students well in the workplace.

This all began because Bocko wanted to create
a “signature program” that would leverage
Rochester’s strengths in music and engineering.
In 1995, he participated in the University’s
Bridging Fellowship program, which allows faculty
members to spend a semester as students in
a different part of the University. Bocko chose
the renowned Eastman School of Music, where
he studied music theory with Professor Dave
Headlam.
Over the years, the two became excited about the
possibilities of offering digital audio and music
engineering as a “signature program.”
“The beautiful thing about audio and music
engineering is that the students who show up
to study it are passionate about the subject
matter,” Bocko says. “I’ve been teaching electrical
engineering for 35 years, and I’ve never seen
an electrical engineering student get as excited
about an oscilloscope as an audio student does
about a state-of-the-art mixing console.”

PHOTO BY BOB MARCOTTE/UNIVERSITY OF ROCHESTER

The seven faculty members who work most closely
with the students are well equipped to give them
both a theoretical foundation and practical skills.

Leslie Ann Jones, four-time Grammy Award winner and director of music recording and scoring at
Skywalker Sound, taught a master class to audio and music engineering students in the control room of
the new recording studio in Gavett Hall. She says she was “pleasantly surprised by the great tools that
the students have to work with”—particularly the analogue console. “Analogue is a great teaching tool
because everything is in front of you,” Jones says. “You can see everything. You can put your hand on
a knob and turn it and hear the difference, instead of putting your mouse on something. And then when
you go to the same thing in digital, you’ll have a better idea of what it is you’re doing.”
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TECH TRANSFER: PATENTS

RECENT PATENTS

Blue
Noise
Mask
The Gift That Kept Giving
(Left) Diane Dalecki and President
Mangelsdorf after Dalecki’s installation as
the Kevin J. Parker Distinguished Professor
in Biomedical Engineering; (right) the 1992
Journal of the Optical Society of America
paper that announced the discovery of Blue
Noise Mask.

Mohammad Kazemi’s
ultra-energy-efficient
spin-orbit logic gate.
See description below.

Digital Halftoning Technique
Using a Blue-Noise Mask
Theophano Mitsa, Department of Electrical and Computer
Engineering, University of Iowa, Iowa City, Iowa 52242
Kevin J. Parker, Department of Electrical Engineering,
University of Rochester, Rochester, New York 14627
Received December 23, 1991; revised manuscript received
May 11, 1992; accepted May 12, 1992

PHOTO BY BOB MARCOTTE/UNIVERSITY OF ROCHESTER

Mitsa ’91—printed shades of gray in less time
and at a higher quality than traditional methods.
It was eventually licensed by more than a dozen
companies, including Hewlett Packard, resulting in
$54 million in royalties for the University and its
inventors.
Those royalties have established
• five endowed professorships, three in electrical
and computer engineering and two in biomedical
engineering, including the one bestowed on
Dalecki.
• the Theophano Mitsa and Kevin J. Parker
Scholarship Fund, which provides scholarship
support for students at the Hajim School of
Engineering & Applied Sciences.
Back in 2000, the Department of Biomedical
Engineering began with seven faculty members, a
handful of students, and a tiny, one-room lab in the
basement of Gavett Hall.
But that was about to change. In a big way.
And much of the credit for that goes to what a
University publication has described as the “most
ubiquitous innovation you’ve never heard of”—the
invention of Blue Noise Mask by a professor and his
PhD student in a different department—Electrical
and Computer Engineering.

Theo Mitsa and Kevin Parker after receiving
the University’s George Eastman Medal for
their achievement

The “virtuous cycle” of research, invention, and
funding that the Blue Noise Mask patent set in
motion has been celebrated in many ways over
the years—most recently in the installation of
Diane Dalecki as the Kevin J. Parker Distinguished
Professor in Biomedical Engineering.
The Blue Noise Mask half-toning technique—
discovered and developed by Parker, the William F.
May Professor of Engineering and dean emeritus of
engineering and applied sciences, and Theophana
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The royalties have also helped pay for instructional
faculty positions to support the highly successful
audio and music engineering program (see page 10).

The “most ubiquitous
innovation you’ve never
heard of”— the invention
of Blue Noise Mask
Moreover, as BME’s founding chair Richard Waugh
relates, those two endowed professorships in BME
were key to leveraging additional support for the
department, which was created after receiving
two initial $1 million grants from the Whitaker
Foundation.
When BME then approached the foundation with
an even bigger $12 million request, to help fund
a new building and further expand its faculty and
programs, the foundation insisted the University
demonstrate a serious, permanent commitment to
the new program.

A novel digital halftoning technique, by which the
halftoning is acheived by a pixelwise comparison of
the gray scale image to an array (halftone screen), the
blue-noise mask, is presented. This mask is designed so
that the halftone image has blue-noise (high-frequency)
characteristics in the frequency domain. The algorithm
for the construction of the blue-noise mask and an
algorithm for the construction of binary patterns with
the same first-order but different second-order statistics
are presented. Two psychovisual tests in which human
subjects rated halftone patterns and images according
to various criteria are also described.

“Kevin Parker, bless his heart, convinced
the University to take $4 million from the
Blue Noise Mask revenue and establish two
endowed chairs in medical engineering as
part of the match,” Waugh says.
It worked. A member of the foundation’s governing
board later told Waugh that no university had ever
offered to establish endowed positions in a match
to a Whitaker grant. “If not for that commitment,
we probably wouldn’t have gotten the award,”
says Waugh.
Though BME did not get the full $12 million it
wanted, the foundation did provide $6 million,
including $3 million as a challenge grant that
helped build the Goergen Hall of Biomedical
Engineering and Optics that the department
occupies now.
This is the “virtuous cycle” that Parker talked
about when he and Mitsa received the University’s
George Eastman Award for their achievement.
Royalties from a successfully commercialized
University discovery are plowed back into faculty
positions and research labs, hopefully leading
to more innovative ideas and more royalties—in
other words, a cycle that is not only virtuous but
continuous.

Sixteen patents were awarded to Hajim School researchers during the
past year across a wide range of applications. Here’s a sampling.
“Systems and methods for audio scene
generation by effecting spatial and
temporal control of the vibrations of a
panel”
Mark Bocko, Department of Electrical and
Computer Engineering
Patent 10,271,154, April 23, 2019
This invention describes a flat panel
loudspeaker system in which signal
processing algorithms control an array
of electromagnetic drivers placed on the
back of a panel, causing it to vibrate and
radiate sound from any selected region of
the panel. For example, an OLED TV can
be transformed into an audio display in
which the spatial locations of sounds can
be matched to moving video features, such
as a car speeding across the screen. Other
applications include smartphones where
the sound location can be limited to a small
region near the user’s ear for making calls,
or the entire screen for watching videos and
listening to music.
“Freeform Nanostructured Surface for
Virtual and Augmented Reality Near Eye
Display”
Jannick Rolland, Nick Vamivakas, Aaron Bauer,
and Alex Kitt, Institute of Optics
Patent 10,371,951, August 12, 2019
This device differs from previously disclosed
near eye displays by incorporating
“nanostructured surfaces” (NSS) together

ILLUSTRATION BY MICHAEL OSADCIW/UNIVERSITY OF ROCHESTER

with freeform optics. “Essentially what
this technology allows us to do is control
the phase of a beam of light by either
shaping the surface using freeform optics
or patterning the surface with nano tokens
(a NSS) or a combination of the two,” Bauer
says. The optical elements can be oriented
to work well from both an aesthetic and
mechanical standpoint. The NSS allows the
designers to redirect the light to go where
they actually want it to go, such as into the
user’s eye for a near eye display.
“Method of electrical reconfigurability
and an electrical reconfigurable logic
gate device intrinsically enabled by spinorbit materials”
Mohammad Kazemi, Department of Electrical
and Computer Engineering
Patent 10,447,277, October 15, 2019
The Von Neumann computing architecture
used in processing cores requires separate
processing and memory units, delaying
access to memory and increasing power
dissipation. This patent is for an ultra energyefficient, beyond-Von Neumann architecture—
specifically, a spin-orbit logic gate in
which the elements retaining data serve
to simultaneously perform logic operations
and store the result. This is particularly
useful for applications in deep learning and
bioinformatics, where data exchange between
the storage and processing units is the
primary source of energy dissipation.
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WINNERS OF THE

WELLS
AWARD
Robert L. Wells ’39 felt strongly
that students need the balance
of the humanities to become
competent engineers.
Nathan Nickerson

The Hajim School is proud each year to present the Wells Award to
seniors in engineering and computer science who are also pursuing
a major or minor in one of the humanities. Winners are chosen based
on highest GPAs at the end of their junior year. There are three
recipients this year.
Nathan Nickerson, pursuing a major in mechanical engineering
and a minor in art history, has studied abroad, completed two
internships, served as an undergraduate researcher, worked four
years at WRUR, and is active in Tau Beta Pi and American Society of
Mechanical Engineers. A class on the masonry temples of ancient
Rome and Greece “allowed me to explore the political and social
impact of how societies mobilized themselves to build these things
with the technology they had,” Nickerson says. He would like to
earn a master’s degree in civil engineering, then use his education
in engineering and art and art history “to inform me when making
decisions about the construction of buildings, roads, and bridges.”

Melissa Wen

Jarrod Young

Computer science wasn’t even on Melissa Wen’s radar when she
came to the University. Now she is using computing skills to augment
her other major in brain and cognitive science and her minor in
studio arts. For example, there are “some interesting aspects of
combining programming and art to make an interactive art piece,”
she says. “It’s another way to get a message across.” One of her
digital art pieces shows sea turtles and jellyfish—until you mouse
over it and the jellyfish start to be replaced with plastic bags and
other pollution. Her goal is to earn a PhD in computational cognitive
science and become a professor at a research university.
Jarrod Young, completing majors in computer science and
Spanish, finds that communication skills are critical to both. “So
much of Spanish or any language program involves writing and
communicating well—and you also have to communicate well in
computer science. It helps to be able to describe things precisely.”
He is president of the Inter-Class Living Community, participated in a
one-month IES Abroad summer study program in Quito, Ecuador, and
applied machine learning to language processing during a summer
internship at Johns Hopkins University. Young would like to work as a
software engineer in an AI or data science startup company. Photos
by Bob Marcotte/University of Rochester
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FACULTY AWARDS
Julie Bentley, associate
professor of optics, was named
a fellow of the Optical Society
(OSA) and also received the
2019 RRPC Education Award
from the Rochester Regional
Photonics Cluster.

Diane Dalecki, professor and
chair of biomedical engineering,
was installed as the Kevin J.
Parker Distinguished Professor
in Biomedical Engineering.

William Renninger, assistant
professor of optics, received a
National Science Foundation
CAREER award.

Bob Boyd, professor of optics,
was selected cowinner of the
American Physical Society’s
2020 Frank Isakson Prize for
Optical Effects in Solids.

Thomas Howard, assistant
professor of electrical and
computer engineering, received
a NASA Early Career Faculty
award.

Stephen Wu, assistant
professor of electrical and
computer engineering,
received a National Science
Foundation CAREER award.

Gilbert “Rip” Collins, a
professor of mechanical
engineering and director of the
high energy density physics
program, was appointed the
Tracy Hyde Harris Professor in
Arts, Sciences & Engineering.

Henry Kautz, professor of
computer science and founding
director of the Goergen
Institute for Data Science,
was selected to receive the
AAAI Robert S. Engelmore
Memorial Lecture Award
from the Association for the
Advancement of Artificial
Intelligence.

ALUMNI AWARDS
Rachel Cahan ’08,
mechanical engineering,
was inducted into the
University of Rochester
Athletic Hall of Fame.

Suman Kumar ’19,
mechanical engineering,
was selected as a
Schwarzman Scholar.

Katie Schwertz ’08,
optics, was elected a
director of SPIE, the
International Society for
Optics and Photonics.

Jenny Rogers Green ’02,
computer science/brain
and cognitive science, was
inducted into the University
of Rochester Athletic Hall
of Fame.

John Paul Moran ’89,
optics, was inducted into
the University of Rochester
Athletic Hall of Fame.

Donna Strickland ’89
(PhD), optics, was
appointed a Companion
of the Order of Canada.

Manuel Guizar-Sicairos
’08 (MS), ’10 (PhD), optics,
received the International
Commission for Optics (ICO)
Prize for 2019.

Shawn Rochester ’97,
chemical engineering, was
selected as one of the
International Human Rights
Commission Relief Fund
Trust’s top 100 Human
Rights Defenders.

Andrew Wunder ’04, ’05
(MS) was announced as
the first-ever recipient of
the Department of Chemical
Engineering’s new Young
Alumni Achievement Award.
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Every gift makes a difference
Thanks to an anonymous donor, 24 University of Rochester students—21 of them from the Hajim School—
participated in a three-day Silicon Valley Road Trip during winter break, visiting 11 tech companies ranging from
start-ups like Clever Inc. to Amazon, Facebook, and Google. Organized by the Gwen M. Greene Center for Career
Education and Connections, the trip was a great opportunity for students to network and size up what it is like to
work at a tech company. This is an example of how gifts can enrich the student experience and prepare them for
the workplace. Your gift can make a difference too! Contact Tyrone Jimmison, executive director of advancement,
at tyrone.jimmison@rochester.edu, (585) 273-5901 or Derek Swanson, associate director for advancement, at
derek.swanson@rochester.edu, (585) 273-1341.
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