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One must still have chaos in oneself to be able to give birth to a dancing star

- Dietzsche




Engineering Research@iowa

= Overview of CoE research
activities & capabillities

= Vision, challenges and plans

= Meet some of our key
researchers

s Tour of the SC



engineering @iowa
Research Excellence Connected to Learning,

| ~ Innovation, and Service to Society

High Jamh':‘_u research and graduate education are central to the mission of the College of Engineering at The Unrversity of lowa. The College ts

¢ proud of its production 1}['11 substantial volume of externally funded research and IURE'J'.# role m preparing engineering leaders who are equipped

vith master’s and doctoral degrees. National publications have consistently ranked the :J[mn'!'!_u of graduate education m the College among the top

-~ 25% institutions um'inmr‘h';.r. The College seeks to focus its efforts and resources in those areas of unique strength where true distinction is

ittanable. These research areas are based on substantial faculty strengths in the College and are well positioned for addressing emerging national

needs. In nddition, the College is committed to nsing our research products for the benefit of the state-and nation t H'ﬂ:lffh aggressive technology- -~ - - -
transfer programs, active involvement in econontic development. programs, and publication in the open [iterature. } O

LUK LM e l:lj.ll.UU].fl ldie III'I.lJEL'

., for more information.. . .. . ... ... . '

Facilities



First Class Faculty

= # of NAE and fellows
= 13 named faculty

n # of NSF PECASE and
CAREER awards

= Faculty providing
interdisciplinary
leadership

= Editorships

= Over 160 new awards
(>2 new awards per
faculty) totaling >$26M

= Expenditures of >$27M,

triple value in last
decade, $330K/faculty




Graduate Fellowships

= Nine Ul Students Engineering Students
Won NSF Graduate Fellowships

= Active In NIH and USDA Trainingship
programs through CBCB

" other info ...




Undergraduate Research

= Include also enterprenuerial efforts




First Class Facilities




Selected Areas of Research
Excellence

sComputer-aided design and simulation
sHuman factors

sEnvironmental health and sustainabllity
solutions

sBiotechnology

sMedical informatics and imaging
sHydraulics and water/air resources
sPhoto-polymerization



er for Computer Aided Design

Human-system
Interactions

= Design sensitivity
analysis and optimization

= Digital human simulation
= Robotics and kinematics

= Computational solid
mechanics



=

| IHR--Hydroscience &
Engineering

= One of the world’s premier
fluids research laboratories
with focus areas in:

= Fluid dynamics
= Environmental hydraulics
= Water and air resources

= Major Hydraulic Laboratory
renovation recently completed

= New Lucille A. Carver
Mississippi Riverside
Environmental Research
Station—Fairport, lowa




Hydroscience &
g neering

Lucille A. Carver Mississippi Riverside
Environmental Research Station

-Study of the river's response to
all natural and man-made
Influences

-Only one of its kind, operated by
a university

-Multi-disciplinary research and
educational opportunities
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CoE Provides Interdisciplinary
Research Expertise & Leadership

-Biotechnology Byproducts Consortium s 149% of faculty hold

=Center for Biocatalysis and Bioprocessing secondary and tertiary
=Center for Global and Regional appointments in other
Environmental Research En iIneering departments

Ul colleges, including
leeral Arts and Sciences,
Medicine, Nursing, Public

mCenter for Health Effects of
Environmental Contamination

=NIEHS - Environmental Health Sciences Health, and Urban and

Research Center Reglonal Planning
= Institute for Rural and Environmental

Health 0

_ _ = 50% of engineering faculty

= lowa Injury Prevention Research Center have affiliations with major
=National Advanced Driving Simulator Un|Vers|ty research centers
= Optical Science and Technology Center and institutes

= Public Policy Center
= Orthopaedic Biomechanics Laboratory

= Center for Environmentally Beneficial
Catalysis



Human Factors & Simulation @iowa

lab develops innovative design concepts, broadens the understanding of human
performance, and builds computational models. By understanding how technology can
mediate attention to the system being controlled, the lab hopes to create display and control
systems that enable people to work effectively with technological innovations.

Dentistry Simulation Clinic
Yvonne Chalkley, director

Helps first- and second-vear students make a smoother transition from the preclinical to
clinical setting. It allows senfors to refine their skills for clinical board licensure exams and it
provides a more realistic environment for practitioners taking continuing education courses.
Eighty operatories are clustered in modules that can accommodate nght- and left-handed
students. Each operatory has a mannequin with a realistic tooth model and jaws that
||func1:ion very much like a human's.

Digital Humans Laboratory
Karim Abdel-Malek, director

Performs basic and applied research dealing with digital humans, modeling, simulation,
||amimation, design, ergonomics, and optimization. The work and fundamental expertise in the
lab are a result of 10 vears of research in the robotics field. The vision of the lab s to

* ||advance the state of the art in dizital human technology; to enable digital humans to perform
and test scenarios without endangering human subjects; to perform desizn and evaluation
duning the conceptual design process thus saving significant cost and shortening lead
times.

o National Advanced Driving Simulator
L.D. Chen, director

World's most sophisticated simulator for conducting research to achieve fundamental
improvements in highway safety and transportation efficiency, and to enhance equipment
product development effectiveness without the need to construct expensive prototypes.
Experts collaborate on vehicle dynamics and simulation, simulator technology and virtual
reality environment, and human factors.

_|Operator Performance Laboratory
Thomas Schnell, director

Conducts research in a number of areas of surface and air transportation. Aviation research
includes synthetic vision, flight simulation, pilot eve movements, pilot and crew petformance
and workload, situational awareness and display optimization research.

Patient Simulator
Frank Scamman, MD, interim program director

An anatomically accurate, adult size mannequin similar in appearance to the Resusci-Annie
mannequins used to teach in support of patient care and treatment. The simulator will
respond to medications and procedures performed at critical moments just as a human
would, and it is the responsibility of the attendant to monitor the “patient's™ condition and
administer the appropriate treatments.

Hank Driving Simulator
James Cremer, co-leader

Joseph Keamey, co-leader

Designed to un on a wide-range of platforms, from modest workstations to high-end
multi-processor computers with state-of-the-art image generators. Special emphasis is placed
on the development of technology supporting applications that use interactive simulation to
W study human driving behavior. Hank contains a powerful and flexible mechanism for

b programming scenarios and the behaviors of vehicles, pedestrians, and other entities
throuzh Hierarchical Concurrent State Machines (HCSM).

Simulator for Interdisciplinary Research in Ergonomics and
Neuroscience (SIREN)
Matthew Rizzo. director

An immersive real-time virtual environment for assessing at-risk drivers in a medical sefting.
Subjects drive on a simulated rural 2-lane hizhway with interactive traffic, resembling a drive
on the roads surrounding Towa. SIREN studies driving performance safety errors of

| motorists with medical disorders that can impair cognitive abilities that are crucial to the
|d1i\*jng task.




The Ever-Changing Face of Engineering
Research: Multiscale (from nano to terra),

\Creasing Complexity, Holistic Views , Sensing the
itical Infrastructure, Environmentally
eneficial Engineering, Health-Centric .....
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Vision for the Future
“Think beyond...”

Faculty of national distinction
= Attracting and developing “star” faculty

Students of national distinction
= Recruiting top undergraduate and graduate
students
Programs of national distinction
= Technological Entrepreneurship Certificate
= Program for Enhanced Design Experience
= Center for Technical Communication
= Internationalizing the curriculum
= Enhancing Undergraduate research opportunities
= Growth in research excellence




New Initiative: Digital Humans and
Virtual Reality for Future Combat
Systems

Digital Humans and Virtual Reality for
Future Combat Systems
Center for Computer Aided Design

| The University of lowa

Realtime inferactivity
Real-Time Simulation B
KinematicsDynamics
Arifiaal Inteligence
Electromyography

Muscle Fatigue 5
Mation Capture f,"
Clothing i
Haplics
Vigion +«——

I
/
;.-' MIRA™ A digital human modeling
and simulation environment




New Initiative in Reliability — Opportunity
associated with the newly established SAE G-11
Probabilistic Methods Committee / Mission of
“Ground Vehicle Subcommittee”

l.cthali:l}r, Surviva:h'llily, Mnhi:lil)r and
Sustainment for America's Army

Cﬂ}:quﬁed ;Tﬂ Erceiﬁence



Priority: Building Even Closer Tieswith
Health Sciences

Uniquely lowa

sAll six disciplines

have close teaching Biomedical

i : Chemical and Medicine
and _research ties with | [lisinditio pedne
all five Health Civil and macy
Sciences colleges on Environmental Dentistry

one campus Electrical and Nursing

Computer Public

. Ith
Industrial AEEll

Mechanical




Center for Biloinformatics and
Computational Biology

=High performance computational and
informational resource, with
interdisciplinary research in:

= Basic life sciences
= Applied medicine
sAdministered by Engineering and Medicine

sResearchers from Engineering, Medicine,
Liberal Arts and Sciences, Public Health,
Business, Pharmacy, Dentistry, Nursing
and Graduate Colleges

=Helps medical researchers study autism,
hypertension, cystic fibrosis, cancer, and

vision-related diseases T s e AR e
sNew NIH Cancer Computing Research o2

Node | b

=Joint faculty recruitment activities

Computational Biology




Initiative on Enhancing Interdisciplinary

Research

=Build a 4-lane highway between
Medicine and Engineering

mlncrease national and worldwide
visibility of the University, CoM, and
CoE as the primary center of medical
Imaging

=Built a basis for entrepreneurial
ventures in medical imaging with
economic advantage to the State of
lowa

sSupport research transition into daily
clinical applications

sAttract highest-quality faculty,
graduate students, and post-docs

sCapitalize on the opportunities
presented by the newly established
National Institute of Biomedical
Imaging and Bioengineering of the
NIH

Biomedical Imaging and Image Analysis

Image Analysis

and Visualization
ca.rdi.ac. vascular,

Dﬂ&.ﬂ-
Ddhcpedu:& nenroloy 0gy.
psx htam
ot{:in 1a.t'ﬂm Tcm
eliular, cancer,
—sumcal pla:mm[ ete.

Translational
Medicine

- animal studies
- human studies

- clinical trials
- pharmaceutical trials

Integrative
Physiology

Clinical Medicine

- oufzide of immediate
scope of the Institute

of] ot bo d:\-lﬂi el
gan small animals
- animals

- humans

- suppott provided on a
case-by-caze basis




Emerging Initiative in Biofluids

Proposed National Center for
Biofluid Mechanical Computing
(NCBMC)

College of Engineering (CoE)
College of Medicine
Biomedical Eng. (CoM)
Mech. and Ind. Eng.

Chem. and Biochem. Eng. Clinical and Basic Sc.

CBCB Investigators
IITHR-Hydroscience and Eng.

College of Liberal Arts
and Sciences (CLAS)

IT Services




Nanotechnology — An Emerging Initiative

NANOSCALE TECHNOLOGY - Mozilla
. File Edit View Go Bookmarks Tools Window Help

@0 @ @ @ ._1% http://nanotech.uiowa.edu/

. 4 Home | EBookmarks “ The Mozilla Orga... % Latest Builds %+ iShip Track It - T...

Faculty

Resources

Search

IBC's Annual Drug
Discovery Technology
World Congress.

Fourth Annual BioMEMS
and Manotech World
2003.

Nanotech 2004: The
MNanotechnology
Conference and Trade
Show.

Welcome

Manotechnology has the potential to
affect every aspect of daily life, from
changes in medial treatment and
ervironmental pollution, to the
clothing we wear and the batteries in
our laptops and cellular phones.
This web page was designed to
provide information for academic and
corporate research, technology
entrepreneurs, business
development professionals, and
investors.

| Applications |

Smalltimes: Ths magazine.

3 A journal that
surveys and
informs the reader|
on new and
upcoming
technologies. It
is freell You can
subscribe here

Bookmark This Page  Print This Page

Nanose€ale Technology

fort gfuture...

Education Grants Meeatings

Research and technology
development at the atomic,
molecular or macromolecular levels,
in the length scale of approximately
1 - 100 nanometer range, to provide
a fundamental understanding of
phenomena and materials at the
nanoscale and to create and use
structures, devices and systems
that have novel properties and
functions because of their small
and/or intermediate size.

Want to join?
We now have a listserv for sharing
resour collaboration, etc. Just
cli and fill out the form.

Links
nano.gov
NanoHub
NBTC
NHUMN
Smalltimes
The Mano Index
LISTSERV
Bulletin Board

New Grant Opportunities
Check out new applications for
funding from INSF for Undergrad
and other here



Priority: Further Fostering Industrial
Interactions & Economic Development

= Faculty # of patents

= Significant number of business grants (—25% of
CoE research expenditures from businesses)

= Web summary.. Fred..

= NSF University/Industry Cooperative Research
Centers

- Photo-polymerization
- Center for Virtual Proving Ground Simulation



Program for Enhanced Design
Experience

-EXposing students in a
team-based setting to
solve real-world

Industrial problems
Deere-Dubuque
Alcoa
General Electric
HON Industries
Maytag
Monsanto
Pella S T
Rockwell Collins oS\
o




lowa Vision

= We need a broader vision of value fund
= Value added of course!

= But build upon - “value based”

= Sustainable

= Healthy (human and environmental
perspectives) and just




CoE Vision

Innovative engineering to
address issues such as water,
environment, transportation,
sustainable use of resources,
development and management
of infrastructure, efficient,
competetive manufacturing....

The sustainabllity
challenge



Center for Environmentally
Beneficial Catalysis

Leadership & Stdents, Visiting Scientists,
Management Faculty & Staff

Funds, Equipment, Industry/Users
Facilities



CoE ldea Incubator

Goal: to facilitate focused, strategic,
and forward-looking discussions of
future research directions and

opportunities.
The possiblilities are left up to your imagination!

Long Term Aspiration: Create an
Advanced Studies Institute



Emerging Opportunity: Consortium of
Universities for Advancement of
Hydrologic Science, Inc. — NSF Supported

= Leadership - Witold F.
Krajewski CEE/IIHR

= Chance to bring a —

Objectives To foster advancements in the hydrologic sciences, in

national facility to Ul o e oot erae afha tom. by

® Developing, prioritizing and disseminating a
Membership broad-based research and education agenda for the

1 1 hydrologic sciences derived from a continuous process
| DeS I g n Of B I u e p rl nt Committees that engages both research and applications

professionals;

Obse rvational Network bl " |dentifying the resources needed to advance this

Boria agenda and facilitating the acquisition of these Announcements

1 resources for use by the hydrologic sciences b eoE T InA® P I i Y Aot
O r a y ro Og IC community; and This educationsl spesker exchange is

free, courtesy of the internet.

CUAHSI

Consortium of Universities for the Advancement of Hydrologic Science, Inc.

® Enhancing the visibility, appreciation, understanding,  ® Ther= will be s town mesting and =

O bse rvato ry fu n d ed and utility of hydrologic science through programs of ~— seecisl session on CUAHSI st the Fall
AGU meeting in San Francisco. Chedc

education, outreach, and technology transfer A Toe i,

® Find out about the core funding

= Physical facility needed B
— discussions begun e s

How to contact CUAHSI
Webmaster: Laura Toran, ltoran@temple.edu

Other info: membership@cuahsi_org or questions@cuahsi.org




Challenges

= Space
= Resources (start-up funds, ...)
= Rewards

= Alligning and enhancing our graduate
programs to reflect interdisciplinary
nature of our research



WwWw.engineering.uiowa.edu
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College of ENngineeri

Resources for... Connect to...

\ A
» Current Students > Welcome News | B/WEEK | Calendar

* 'WELCOME FROM THE DEAN, COE FROFILE,
FORMING PARTNERSHIPS, TAKE A TOUR

Future Students » Research

Faculty and Staff »* Centers and Institutes
Alumni and Friends * College Services
Employers » Computing and Libraries

Economic Partners » Supporting the College
PP g 9 Symposium

Focuses on Human
Factors in Driving

(click here)

GUUSIC |

Google Search |

o & Search Engineering ¢ Search Ulowa " Search WWW
e -—

I..'_ ¥ rhonebook - E-mail - Administration - Search - Contact Us
Mechanical ., top ’ p .
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