
4  • RESOLVE • A FOCUS ON LEHIGH ENGINEERING

RESEARCHBRIEFS

Dan M. Frangopol, the Fazlur R. 

Khan Endowed Chair of Structural 

Engineering and Architecture at 

Lehigh, has been elected to the 

Royal Academy of Belgium for 

Science and the Arts as a foreign 

member. He will participate in and contribute to the class of 

Technical Sciences.

The Academy was founded in 1772 by Holy Roman 

Empress Maria Theresa—the mother of Marie Antoinette—as 

the Imperial and Royal Academy of Sciences and Letters 

of Brussels. Its mission is to promote sciences and arts in 

Belgium through scientific and cultural activities and coop-

eration between universities in Belgium and between Belgium 

and the larger international academic community.

Frangopol studied for his Ph.D. at the University of Liège 

in Belgium for three years (1974-76) and worked in Brussels 

for three and a half more years (1979-83) as a design engi-

neer before joining the University of Colorado at Boulder. In 

2008, Frangopol was awarded an Honorary Doctorate (Doctor 

Honoris Causa) by the University of Liège.

His election to the Royal Academy of Belgium extends 

the Technical Sciences class into the areas of sustainability 

and resilience of infrastructure—topics in which Frangopol’s 

research and expertise are internationally recognized.

Last year, Frangopol was elected to the prestigious 

Academia Europaea as one of only four foreign members in 

the Physics and Engineering Sciences section. The goals of the 

Academia include promoting a 

wider appreciation of the value 

of European scholarship and 

research, as well as making 

recommendations to national 

governments and international 

agencies concerning matters 

affecting science, scholarship, 

and academic life.

In late 2016, Frangopol was also named the inaugural 

recipient of the Alfredo Ang Award for Risk Analysis and 

Management of Civil Infrastructure from the American Society 

of Civil Engineers (ASCE). According to ASCE, Frangopol 

received the award “for exceptional efforts in advancing, advo-

cating, and persistently promoting the life-cycle cost analysis 

of structures and structural systems, and their integration into 

reliability-based structural analysis and design.”

Earlier in the year, Frangopol was awarded the ASCE’s 

prestigious Outstanding Projects and Leaders (OPAL) award 

for lifetime achievement in civil engineering education. 

Recipients of this award must be professors or deans who 

have demonstrated excellence and have directed or changed 

the course of engineering education.

International leadership 
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Chao Zhou likens our current brain-map-
ping ability to a Global Positioning System 
(GPS) that can help a user locate a city, but 
cannot offer a street-level view. Without such 
a map, says the assistant 
professor of electrical 
and computer engineer-
ing, medicine remains in 
the dark about the most 
effective ways to treat, 
prevent, and cure such 
disorders as Alzheimer’s, 
schizophrenia, autism, 
epilepsy, and traumatic 
brain injury.

Current neural record-
ing techniques use elec-
trodes, or require the 
labeling of neurons with 
a genetic or chemical 
probe. These methods 
have significant downsides, according to 
Yevgeny Berdichevsky, also an assistant pro-
fessor of electrical and computer engineering.

“Electrodes are quite invasive, and it 
is not clear that they pick up activity in 
every neuron,” he says. “Chemical markers 
can be toxic, and slow to pick up all the 
action potentials. And genetic probing isn’t 
approved for use in humans due to safety 
concerns.”

Core researchers in Lehigh’s Bioengineer-
ing program, Zhou and Berdichevsky are 
exploring the use of a breakthrough tech-
nology developed in Zhou’s lab. Known as 
“space-division multiplexing optical coher-
ence tomography,” it is a noninvasive, ultra-
high speed imaging system that enables 
faster, more sensitive eye exams at ten times 
the speed of current technology, and at a 
drastically reduced cost.

The team also believes that SDM-OCT 
could map the brain using light—without 
requiring neuron labeling. The National 
Institutes of Health has awarded them 

a grant to explore the 
adaptation of this tech-
nology to achieve large-
scale imaging of neural 
activity at the single-cell 
level.

OCT works by cap-
turing light as it reflects 
from the surface of liv-
ing tissue; more than 
30 million people have 
their eyes examined 
each year with this non-
invasive system that 
uses light waves to take 
cross-section pictures of 
the retina.

Zhou and Berdichevsky have previously 
demonstrated the ability to provide parallel 
and synchronized imaging from hundreds 
of neurons simultaneously, in a study they 
conducted of neuronal changes as a result 
of epilepsy.

“Once we were successful at using the 
technique to analyze epileptic tissue,” says 
Berdichevsky, “we began to think about 
how it could be used to pick up signals from 
networks of neurons—something no one 
has done before.”

Says Zhou: “SDM-OCT could provide 
the ‘street-level’ view that medical researchers 
need to advance the understanding of brain 
function.”

Mapping the brain—with noninvasive light

A comparison of OCM and confocal 3D 

images obtained from the same sample.
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