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Industrial and Systems Engineering and the NAE Grand Grand Challenges:
Challenges - %

The National Academy of Engineering released its Grand Challenges for Engineering in 2008,

following extensive study and worldwide input. Fourteen topics' emerged that can be logically Energy and Sustainability
grouped into four categories: Energy and Sustainability, Improved Medicine and Healthcare, Reduced o Making solar energy economical
Vulnerability to Human and Natural Threats, and Expanded and Enhanced Human Capability and Joy?. « Provide energy from fusion

Industrial and systems engineers at North Carolina State University are playing a critical role in * Develop carbon sequestration methods
addressing these challenges. » Manage the nitrogen cycle

* Provide access to clean water

* Restore and improve urban infrastructure

ENERGY AND SUSTAINABILITY

Issues of energy and sustainability are critical for

humankind moving into the 21st century. There is a strong
technical need to produce products with minimal energy.
The development of advanced near net shape products

is being pioneered at NCSU using electron beam melting
(EBM), which is capable of innovative geometries while
significantly decreasing energy consumption. EBM'’s ability
to create lattice structures also hold promise to develop
lightweight structures to minimize fuel consumption

(O. Harrysson, D. Cormier).

Work on the optimization of natural resource use is
ongoing. One project aims to design and develop models
and algorithms for optimizing various cutting operations in
a wood-processing rough mill, with the specific objective
of minimizing waste while increasing productivity (Y. Fathi).
An investigation into the opportunities for sustainable
design as well as recovery and reuse of furniture products
is underway to support North Carolina’s furniture industry
(R. King). Joint efforts with

NCSU College of Textiles faculty

will consider recovery and

reuse of textile products with

specific interest in those used

in furniture. Remanufacturing

systems design and control

has been a focus (T. Hodgson,

R. King) as has the production

and logistics networks (R.

Uzsoy, T. Hodgson, R. King).

Additionally, agent-based

coordination in public logistics

networks has been modeled

(M. Kay).

Improved Medicine and
Healthcare
* Advance health informatics

* Engineer better medicines

Reduced Vulnerability to
Human and Natural Threats

* Prevent nuclear attack

* Secure cyberspace

Expand and Enhance Human
Capability and Joy

* Enbance virtual reality
* Reverse-engineer the brain
* Advanced personalized learning

* Engineer the tools of scientific discovery

1 National Academy of Sciences on behalf of the National Academy of Engineering, Grand Challenges for Engineering, 2008.
2 Presentation by Dr. Charles Vest, Grand Challenges Summit, Durham, NC
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IMPROVED MEDICINE AND HEALTHCARE

In collaboration with NCSU faculty in other departments, ISE faculty are working on novel design and fabrication technologies
for biopolymer bone plates (O. Harrysson), tissue scaffolds (O. Harrysson), instruments for robotic surgery (D. Cormier),

and microneedles (Y.S. Lee). Work is ongoing in the development of the next generation of medical devices via micro-scale
manufacturing systems (J. Dong).

Medical logistics for hospital pharmacies is a focus of work in health systems engineering. Characterization of the demand for
specific perishable pharmaceutical drugs based on patient information allows for the creation of a dynamic ordering/production
and inventory policy that results in timely fulfillment of patient demand, minimizing inventory and outdating or wastage costs,
ultimately producing improved patient outcomes (J. lvy, R. King).

ISE is fully involved in healthcare engineering, developing models for screening and treatment of chronic diseases such as breast
cancer (J. lvy), colorectal cancer (S. Roberts) and type 2 diabetes (B. Denton). Simulation models have also been used in the ranking
and selection of liver transplant patients (J. Wilson). Additionally, the scheduling of robotic surgical suites has been targeted in
cooperation with Duke Hospital (B. Denton).

EXPAND AND ENHANCE HUMAN CAPABILITY AND JOY

The expansion and enhancement of human capability is promoted
through using a variety of simulators and modeling of cognitive
processes. The use of flight and driving simulators has created a
better understanding of human capabilities and how to design and
control complex tasks (D. Kaber). Other research has investigated
an optimal control model of vision-gait interaction and designing
against head injury while considering neck injury (S. Hsiang).

Student learning has been advanced through several initiatives
including new means of teaching computing (S. Roberts), quality
assurance for the medical device industry (T. Culbreth) and
introducing high school students to mathematics (R. Young).
These pioneer programs have realized outstanding results.

REDUCED VULNERABILITY TO HUMAN AND NATURAL THREATS

Society is vulnerable to both human and natural threats. Current work through the Centers for Disease Control is developing

a system designed to immediately alert key health officials and care providers in North Carolina to acts of bioterrorism and other
types of emerging disease threats. A team of NCSU ISE faculty, with support from the UNC- Chapel Hill Department of Health Policy
and Management will focus on the development of optimization and simulation models to support the design and operation of
agency response to ensure efficient, effective response and sustainable public health preparedness and service (J. lvy, B. Denton,
S. Roberts, R. Uzsoy).

Another initiative seeks to reshape the landscape of food safety research and education and, in the process, have a demonstrable
and positive impact on the incidence of food-borne contamination and disease worldwide. The Department is developing a new
integrative framework that links all food chain stakeholders with processes that are real-time, event-driven and anticipatory to better
align with global realities.

NCSU industrial and systems engineers are committed to responding to the Grand Challenges and contributing to the field's
continued growth. #§
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NCSU ISE PROFESSOR HONORED AS HEALTHCARE HERO

Dr. Ola Harrysson, an ISE associate professor, was recently recognized by the Triangle Business Journal as a 2009 Healthcare Hero.

TIM MCGLOTHLIN APPOINTED TO
IIE BOARD OF TRUSTEES

Tim McGlothlin, executive director of the
Ergonomics Center of North Carolina in the
NCSU ISE Department, has joined the Institute
of Industrial Engineers (IlE) Board of Trustees as
senior vice president, technical networking.

He will serve in this role until March 31, 2011.

McGlothlin earned his bachelor’s degree in
industrial engineering and operations research
from Virginia Tech and his master’s degree in
industrial engineering with a human factors
concentration from the University of Tennessee.
A frequent speaker on successful ergonomic
process implementation, he has served as a
leader within IIE’'s Applied Ergonomics
Community and chaired the Applied
Ergonomics Conference and Expo for several
years.

IIE is the world’s largest professional society
dedicated solely to the support of the industrial
engineering profession and individuals involved
with improving quality and productivity.

Founded in 1948, IIE is an international nonprofit

association that provides leadership for the
application, education, training, research, and
development of industrial engineering. #
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The award, presented at a ceremony on March 26, honors an individual’s accomplishments in
healthcare and his/her innovation and compassion in working to improve the human condition.

Harrysson was honored in the Innovator/Researcher category for his groundbreaking healthcare work in
osseointegration, a process that fuses a prosthetic limb directly to bone. Harrysson custom-designs
limb-sparing prosthetics that behave much like natural limbs which, to date, have successfully been
implanted in two feline patients and one canine.

Harrysson’s work does not stop with animals. The goal is to ultimately bring this revolutionary surgery
to humans. A quickly engineered, custom-designed prosthetic for humans would offer a substantially
more efficient, comfortable and potentially cost-effective option for those in need of prosthetics. ¥

About the Ergonomics Center
of North Carolina

Founded in 1994, the Ergonomics Center
of North Carolina is based in the Edward
P, Fitrs Department of Industrial and
Systems Engineering at NC State
University. The Center provides
occupational ergonomics consulting,
training programs, and research for
corporations to support and enhance their
ergonomics efforss. Each service is tailored
10 meet an organizations specific ergonomic
needs and goals. The Center utilizes its
own research facility as well as the
Ergonomics Laboratory located in the
Fitts ISE Department at NC State.

For more information, please visit

www.TheErgonomicsCenter.com

or www.ise.ncsu.edu
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ISE STUDENTS WIN 2009 SHS STUDENT PAPER COMPETITION

Three May 2008 NCSU ISE graduates recently won the Society for Health Systems (SHS) 2009
Student Paper Competition. Zach Adams, Kristen Moore and Ashley Wampler were selected
for their paper “Optimization of Overtime Costs and Operating Room Utilization” in the
undergraduate-level competition.

Due to rising costs in hospital systems across the nation, the students examined opportunities
for process efficiency improvement, which could ultimately lead to reduced costs for both
hospitals and patients. The winning paper focuses on the students’ project that aimed to
create an automated decision support system (DSS) for surgery scheduling in the thoracic unit
of Mayo Clinic, in Rochester, M.N.

Based on selected schedules from past data, the DSS they created is expected to save an
average of $2,500 per day. Assuming the trials based on historical data are representative of
future cases, the DSS is expected to save over $900,000.00 per year by optimizing the
scheduling within the thoracic unit alone.

Zach Adams presented the paper and accepted the award on behalf of the team at the 2009
SHS Conference in Chicago on Friday, April 3.

Currently, Zach works for Milliken & Company and Kristen and Ashley work for Coty, Inc.

NCSU ISE Assistant Professor Brian Denton, Ph.D., served as the advisor on the project and
paper and Ayca Erdogan, a Ph.D. candidate, served as co-advisor. #

Alumni: Click here to update your contact information with the University
http://www.alumni.ncsu.edu/update/index.php

iE craDps ceT Linked ).

Whether you graduated in ‘62, ‘92, ‘02 or some other fine year, we'd love to get reconnected
with you. Please consider joining the Edward P, Fitts Department of Industrial and Systems
Engineering group on LinkedIn, the professional networking site. LinkedIn is a way to network,
ask questions, reconnect with classmates, and help other alumni.

By joining our group and reaching out to other NC State ISE grads, you will be strengthening
our alumni network, which helps us all succeed. To join, please visit http://www.linkedin.
com/groups?homeNewMember=&gid=1597327&trk= or send an email to Assistant Head
Clarence Smith at csmith@ncsu.edu or 919.515.6416. You can also contact Lori Richards,
director of development at lori_richards@ncsu.edu or 919.513.1338.
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Give Back to ISE

The Department thantks the alnmni who
have pledged their support and welconzes
those who wonld like to discuss giving
opportunities to contact:

Lori Richards | Director of Development
Edyward P. Fitts Depe
and Syste

&

919.513.1338 | lori_richards@nes.edn

Edward P. Fitts Department of
Industrial and Systems Engineering
400 Daniels Hall, Campus Box 7906
College of Engineering

North Carolina State University

Raleigh, NC 27695-7906

(919) 515-2362 | www.ise.ncsu.edu




