Title
A Laboratory for Signal Processing

Contact:

Prof G. Olafsson

Department of Mathematics

Phone: 8-1608

e-mail: olafsson@math.lsu.edu or olafsson@lsu.edu

Aims

In the following signal processing or signal processing will stand for all form
of storing and processing digital information and the theoretical /mathematical
work related to those applications. In this broad sense signal processing is
becoming an important part of several different branches of mathematics and
applied sciences today.

There are already several groups on campus, including groups in computer
science, engineering (at least two different groups), and mathematics, using
wavelets/image processing in their work. Most of those groups are not spe-
cialized in this topic, and do not do their main work in this field. The aim of
this proposal would be to enhance those efforts and open up new applications
by building up an interdisciplinary research center or Lab in image processing,
in particular the theory of wavelets and its applications in image processing
and information technology. Several universities and private companies al-
ready have such centers. Those include:

(1) Bell Labs Computing Research Center;

(2) AT&T;

(3) Center for Image Processing and Integrated Computing (CIPC), which
is an interdisciplinary research center of the University of California,
Dayvis;

(4) The Center for Signals and Image Processing (CSIP) at Georgia Tech;

(5) The Institute for Systems Research (ISR) at the University of Mary-
land.

The possible applications include

(1) Compression of digital information (eg. weather data collected in
Louisiana)

(2) Medical imaging (eg. application to Single Photon Emission Tomogra-
phy, Magnetic Resonance, and Ultrasound)

(3) Materials Sciences (there are already people in engineering using wavelets
in material sciences)

(4) Biomedical image processing
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(5) Telecommunication

The group would have to contain members that are specialized in the fol-
lowing topics. It should also build up contacts with people on campus working
on topics related to image processing.

(1) Two or more mathematicians specialized in the theory of wavelts and
its applications;

(2) Computer specialists to develop and evaluate algorithms;

(3) Specialists in special applications of image processing.

(4) Tt would also be necessary support Ph.D. students to work with with
the group (write the code etc.)

In the beginning the group would be concentrated on a few special applica-
tions based on the special situation in Louisiana and central initiatives at the
Baton Rouge campus. In particular the following topics are natural:

(1) Applications in analysis of weather information;
(2) Materials Science.

Because of the economical importance the groups should later build up
connections to groups in biomedicine.

Students

There is a huge demand in industry and science for people specialized in
image processing. The group would therefore function as an important part in
preparing our students for modern technology and research. The group would
attract students from several different departments like Computer Science,
Engineering, and Mathematics. It could therefore play an important role in
building up interdisciplinary connection on campus.

Economical Impact

Digital information is everywhere in sciences and in the economy. A group
like this would therefore fill an important gap in research at LSU. The long
term effect would be attract companies working in information technology to
Baton Rouge.



Contacts

Professor Akram Aldroubi
Mathematics Department

Vanderbilt University

Office phone: (615) 322-6656
Mathematics Dept.:(615) 322-6672
Department Fax:(615) 343-0215
Email: aldroubi@math.vanderbilt.edu

Professor Ingrid Daubechies

Department of Mathematics

and

Program in Applied and Computational Mathematics
Fine Hall, Washington Road

Princeton, NJ 08544-1000

(also member of the Bell Labs Wavelets Group)

Gerald Kaiser

The Virginia Center for Signals and Waves
1921 Kings Road, Glen Allen, VA 23059, USA
email: kaiser@wavelets.com

Wim Sweldens

Bell Laboratoriese

600 Mountain Avenue
Murray Hill, NJ 07974

email: wim.sweldens.com



