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High Marks for ISE Faculty

Three of the top ten most highly cited
articles for the last decade in IIE Trans-

Publishers Taylor and Francis announced the new impact factor of IIE Transactions in July actions were co-authored by our very
and gave free access to the 10 most highly cited papers from the last 10 years. Remarkably, own ISE faculty members! Check out
three of these papers were co-authored by three of our ISE faculty members — Dr. James the papers below:

Wilson, Dr. Brian Denton and Dr. Reha Uzsoy.

The five year impact factor of the IIE Transactions journal scored a 1.714, which is quite K. Sourirajan, L. Ozsen, R. Uzsoy, A single-product
impressive. Dr. Jim Wilson describes the impact factor “like record sales” in that it is a direct network design model with lead time and safety
measure of interest from the scientific and engineering community. To have three of the 10 stock considerations. Volume 39, Issue 5, pp.
most downloaded articles from this journal in the past 10 years is really saying something. 411-424.
Dr. Reha Uzsoy  IMpact scores are calculated by counting all citations (references) of the published journal S.H.Kim, C. Alexopoulos, Kwok-Leung Tsui,
article and dividing it by the total number of published journal articles. In other words, each of James R. Wilson, A distribution-free tabular CUSUM
the three articles co-authored by our ISE faculty was referenced almost two times in other journal articles. chart for autocorrelated data. Volume 39, Issue 3,
pp. 317-330.

D. Gupta, B. Denton, Appointment scheduling in
health care: Challenges and opportunities.
Volume 40, Issue 9, pp. 800-819.

Considering the size of the industrial and systems engineering research community “a
score of 1.714 is very good,” says Dr. Wilson. Certain medical journals may score well
above the 20s, but considering the size of that research community and the high speed
velocity in which those journal articles are published, it is no
surprise why they score so high. The size of the industrial and
systems engineering community is significantly smaller, which is
why the 1.714 is so impressive. Dr. James Wilson's co-authored paper Area
Variance Estimators for Simulation Using
Folded Standardized Time Series (Volume
41, Issue 2, pp 134-144) won the //E Trans-
actions 2010 Best Paper Award for Operati-

Dr. Wilson was very pleased to see the article he co-authored
appear on this list. “This was a 25-year-long problem,” he said,
referencing “A distribution-free tabular CUSUM chart for autocorre-
lated data,” which was a problem he worked on with his very first
Ph.D. student a few decades in the past. The distribution-free
tabular CUSUM chart that they developed generally outperforms other existing
distribution-free CUSUM-type charts and provides a simply way to determine the control
limits while allowing for the use of raw (unbatched) observations.

Dr. James Wilson

Dr. Reha Uzsoy was delighted and surprised to see the article he co-authored appear on this

list. “We got something to work that we thought really shouldn’t have,” Dr. Uzsoy said about the
article, which presents a new model for a single-product distribution network design problem with lead times and
service level requirements. The trade-off between lead times and inventory risk-pooling benefits can be captured
using their model.

Dr. Brian Denton

Dr. Brian Denton’s co-authored article “Appointment scheduling in health care: Challenges and opportunities” also
made the top ten list. Key issues in designing and managing patient appointment systems for health services are
addressed to help clarify the complexities of the health care environment. Existing models in manufacturing, trans-
portation and logistics are not easily tweaked to fit into a health care system, but they are necessary in order to
improve the design of health care information systems so that sufficient data has been obtained for supporting
future operational decisions.
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Two Universities Are Better Than One: ISE and Regenerative Medicine

The Edward P, Fitts Department of Industrial and Systems Engineering is teaming up with Wake Forest University’s Institute
for Regenerative Medicine to develop new ways of accelerating the translation of regenerative medicine and tissue engi-
neering research into therapies. Both universities hope to become internationally recognized leaders in research and deve-
lopment of industrial and systems engineering solutions for the field of regenerative medicine.

Both universities will encourage general academic exchange by exchanging students, fellows, faculty members and acade-
mic information. Together they will promote the development of collaborative research by developing joint publications of
medical and scientific research papers.

Regenerative medicine, a term first coined 1992, deals with repairing damaged tissues and organs with living and functio-
nal tissue. Damaged organs that are unable to heal naturally can be repaired with this process, opening up new doors for
patients who have felt like there were no solutions for their ailments in the past. Patients on wait lists for new organs also
have fresh hope that this branch of science can help them to a faster recovery period. ISE seeks to develop the manufactu-
ring system for producing organs.
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This semester’s senior design projects are shaping up to be an impressive display of what ISEs do in the work force. Three new
companies — Krispy Kreme, Lenovo and Parata — in addition to the VA Hospital in Durham (who regularly host projects for our
seniors) have employed our ISE students to work on improving the way they handle business. In total, this semester’s senior
design class has five teams working in industries from health care to food production to high tech.

Dr. Anita Vila-Parrish, Director of Undergraduate Programs and Senior Design instructor, challenges her seniors to take a project
management approach. Dr. Vila-Parrish has created several project communication tools which give the students experience in
communicating project plans and status with their external sponsors. In order to create an awareness of the importance of pro-
ject coordination and communication in a global context, Dr. Vila-Parrish invited a panel of alumni with global experience to
discuss the challenges and opportunities created when working for a global company.

The Krispy Kreme team will be working at the store location on Peace and Person, which is a major hub for activity in the triangle
region for Krispy Kreme. Krispy Kreme has been expanding their retail presence through the opening of many new stores. They
are challenging our ISE team to find the breaking point of how many stores they can operate before production drops. Students
will have the opportunity to analyze a supply chain from a store with a lot of external partners.

Lenovo wants help from a team of ISEs in creating the concept for an ideal school computer for math, science and engineering
students from a usability perspective. This project gives students an opportunity to think creatively and “out-of-the-box” using an
ISE skill set.

At Parata, students will be working with automated prescription dispenser systems. They are assigned to determine best practi-
ces with the system and to examine cost/benefit analyses. Parata wants a more quantitative analysis so they can improve their
business practices. With a better system pharmacists can spend more time with patients while reducing errors.

Two projects will be hosted at the VA Hospital. Both deal with process improvement and work flow analysis. The first project
deals with a facility redesign. The goal is to increase the number of therapies that can be performed by increasing utilization
space. The second project deals with analyzing current operating room sterilization practices. With this project, students will
have the opportunity to suggest ways of improving the work flow of operating rooms and also increase the number of operating
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Did you know?

Several ISE professors
are active contributors
to well-renowned
academic journals

Dr. Shu-Cherng Fang

Editor-in-Chief of Fuzzy
Optimization and Decision Making

Co-Editor-in-Chief of the
International Journal of Operations
Research

Co-Editor-in-Chief of the
International Journal of Operations
Research

Senior Editor of the Journal of
Chinese Institute of Industrial
Engineers

Editorial Board of the /nternational
Journal of Artificial Life Research

ISE faculty are
associate, area, or
section editors for over
20 other journals
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Faculty Spotlight: Dr. Richard Bernhard
Dr. Richard Bernhard has been a valued member of the ISE faculty since 1969. CHECK US OUT ON

During his time at NCSU, he has contributed to a long array of boards and com-
mittees, published dozens of articles in respectable archival journals and he has
received a hefty number of awards. He began his career at Cornell University, TTTI—SI,
which is where he earned his PhD in 1961. Dr. Bernhard’s contributions to engi-
neering economics are widely considered to be the theoretical foundations of the
field.
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Dr. Bernhard’s work is hard to ignore as it has been published in the Journal of
Industrial Engineering, The Engineering Economist, IIE Transactions, The Journal
of Financial and Quantitative Analysis and the Journal of Engineering Valuation
and Cost Analysis to name just a few. In fact, Dr. Bernhard served as an editor for
most of the journals above. Perhaps his most widely respected article “Mathema-
tical Programming Models for Capital Budgeting — a Survey, Generalization, and
Critique” is still considered the “best exposition of the theory underlying the
methods of engineering economy” — over 40 years after it was published! Dr.
Bernhard’s theory of economic analysis and mathematical programming has
been applied to a series of diverse problems such as environmental emissions control, municipal garbage-truck
replacement, and university examination scheduling.

Known to some as “the library man,” Dr. Bernhard’s contributions to the D. H. Hill Library are unquestionable. His
formal service to the library started in 1979 when he chaired on the University Library Committee. Throughout
the years he has served on the Board of Directors of the Friends of the Library (to which he is a life member), the
Faculty Senate, the Library Appeals Committee and the Libraries’ Off-site Satellite Shelving Facility Task Force. It
is clear that Dr. Bernhard’s contributions have directly affected the ascent of the NCSU Libraries in the overall
rankings of the Association of Research Libraries in recent years.

News from Alpha Pi Mu

Alpha Pi Mu, the industrial engineering honor society, will be inducting 21 new members this year on November 29th in
Talley Student Center at 6:00pm. Dr. Martin Louis-Vega (Dean of the College of Engineering), who is also an industrial engi-
neer, will be this year’s guest speaker.

Inducting so many members is unusual. In fact, this is the largest group of inductees in over 20 years! So why is there such
a large group of new members this semester? To put it simply, this group of young ISEs are an amazing bunch. Congratula-
tions to all the new members!

In other Alpha Pi Mu news, a new tutoring program will be available to freshmen and sophomore ISEs this upcoming semes-
ter. The focus of this tutoring program will initially be on ISE 110, Computer-Based Modeling for Engineers, which is the
introductory course for undergraduate ISE students. “In the future we would like to include courses in calculus and statistics
in the tutoring program,” says Devon Person, president of NCSU’s Alpha Pi Mu chapter.

Alpha Pi Mu has also sponsored a professional development speaker series this fall featuring alumnus F Scott Moody (CEO
and Founder, Authentec), Alex Martin (Deloitte Consulting), Judy Jay (Office of Undergraduate Research), Omar Castillo and
Eric Meadows (General Electric), and Melissa Hart (College of Management). This speaker series has been well attended and
provides a wonderful out of class learning experience for ISE students.



http://www.facebook.com/pages/Raleigh-NC/NCSU-ISE/111797843559?v=info&ref=search
http://www.linkedin.com/groupInvitation?groupID=1597327&sharedKey=1FE58A624AC4
http://www.flickr.com/photos/ncsuise
http://twitter.com/ncsuise
http://www.youtube.com/ncsuise
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Senator Hagan Visits Rapid Manufacturing and Prototyping Lab

On July 26, 2010 U.S. Senator Kay Hagan visited the Department's Rapid Distinguished Alumni
Manufacturing and Prototyping Lab. Senator Hagan spent time on campus

visiting a variety of laboratories and was intrigued by the state of research in Luncheon 2010
additive manufacturing conducted by the Edward P, Fitts Department of Indu-
strial and Systems Engineering. The Lab's research investigates the use of

. : ; We continued our tradition of
polymers and metals in prototyping and manufacturing.

honoring alumni of our ISE

oot Using electron beam melting ISE faculty and graduate students, in conjunc- departme.nt who ha_V9 “_wde_
] tion with other collaborators, have created advances in aerospace, automo- great societal contributions in
LIS in tive, biomedical and energy applications using titanium, steel and other their careers as ISEs. The

__ alloys. Prgfgssors Ola !—Iarrysson and Denis Marcelin-L.ittIe (College of Veteri- event was held at the McKim-

'-"'"",.r nary Medlglne) have ploneered the use of EBM to faprlcate cu.stom 'Fransder- mon Center on October 29.
mal osseointegrated implants which have the potential to assist accident Thi . i SIBnT

Ar _ - victims and veterans who have lost a limb. These and other applications such IS. yearss reCIple.n S WEre

Fll as limb sparing implants, biodegradable implants (metal and biopolymer), Christopher T. Irwin and
c f"" ‘ cranial Implants and others were also on display. Joseph M. Pleasant, Jr.
i __.-r
About EBM -

The Electron Beam Melting (EBM) process was developed by
Arcam AB, Sweden. The process, as the name suggests, uses an
electron beam to selectively melt metal powder. The ISE depart-
ment at NCSU purchased the very first EBM machine in the world
in 2003 and has been one of the leading users ever since, adding a
second machine in 2007, funded by the Golden Leaf Foundation,
working in collaboration with the Institute for Maintenance Science
and Technology.
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Other ISE Research in Additive Manufacturing

Christopher T. Irwin, Director of
Engineering at
Automation Innovation, Inc.

ISE research seeks to extend the EBM process to a broader set of
materials and to develop optimal control of the process. We are
exploring applications in aerospace, automotive, biomedical and
energy sectors. Collaboration between the ISE department and the
Institute for Maintenance Science and Technology at NCSU will enable EBM fabricated titanium components to be flight
certified. This work is being done in partnership with Boeing, NASA and the US military.

Health Systems Certificate

ISE now offers an innovative Healthcare Certificate for students, providing them with a learning experience to prepare
them for careers in this expanding. This certificate requires a one year commitment from the student. Students accepted
into the program receive a paid, mentored summer internship at a sponsor health institution prior to the beginning of the
academic year. This is used to acquaint students with health care and some of its unique features. In the fall semester
students elect ISE 495: Health Systems Engineering, which covers methods and practices of systems engineering app-
lied to health care delivery and medical decision making. In the spring semester students will take ISE 498: Health
Systems Engineering Practicum as their senior design course with specific intent to examine and improve a particular
part of the sponsor’s health care system. Participating students receive a scholarship and the Healthcare Certificate.
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Advances in Ergonomics

52

This semester, ISE graduate students concentrating in the Ergono-
mics Area, are studying with Dr. Kaber and Dr. Hsiang through a
research practicum course. The objective of the course is for stu-
dents to conduct an empirical investigation (lab experiment) to solve
a real-world ergonomics problem and to generate an archival jour-
nal article based on the study.

The class includes two project teams focused on the major divisions
of ergonomics: biomechanics and cognitive engineering. This year
the biomechanics project team has elected to study the effects of

infant car seat handle design on upper extremity muscle activation ABOVE: An ISE gradu-
and wrist posture position deviations for various lifting stances. The ate student tests the
cognitive engineering team is studying the effects of display monitor effects of lifting car
placement in simulated laproscopic surgical tasks on user perfor- seats on the upper body

mance and preference ratings.

In previous evaluations of various car seat alternatives, Consumer
Reports recommended users place one foot inside their vehicle to
reduce the load on the lower back during seat handling. Prior research on industrial lifting tasks
involving materials with handles has also revealed wrist deviations from neutral posture to reduce
gripping force, which may lead to lose of load control; in the case of the student project, this means
dropping the car seat. Kaber said, “Our students are assessing the recommendation in the popular
press as well as looking for additional evidence of load control issues in handling car seats due to
handle design.”

Dr. David Kaber

RIGHT and BELOW:
The cognitive enginee-
ring team is examining
laproscopic surgical

monitor placement for
operating rooms

With respect to the cognitive engineering research team, prior research on laproscopic surgical

system monitor placement has revealed mixed performance results for conventional setup (a moni- !F‘ -
tor on a pedestal 1.6 meters above the floor) vs. a biomechanically compatible configuration (a
monitor 15 degrees below the horizontal line of sight). The students are seeking to provide evidence =

to further clarify performance effects of monitor position in this critical and challenging task and to
investigate a new setup co-locating a monitor with the patient on the surgical table. When surgeons
were asked about preferences for monitor placement, i.e., conventional vs. biomechanically compa-
tible, surprisingly they said they would like to have both. The ISE graduate students hope to find a
correspondence between laproscopic surgical performance and surgeon preferences for the system
configurations being investigated.

“The research practicum course is a unique opportunity for our graduate students that isnt found in
many other industrial engineering programs around the country. The students have the chance to
apply experimental and ergonomics skills they learn in the classroom and address a project equiva-
lent to a thesis effort but as a team ,” said Kaber. Kinley Taylor, an ISE graduate student who is a
member of the biomechanics research team, said “It is great to get some hands on biomechanics
research experience. Working as a team in a group environment is rewarding, and having someone
to help us walk through each step of the research process is very helpful to know and understand
the steps of developing a thesis.”
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