Data to Knowledge: Understanding Dynamic i ¢
Medical Images:

Computer Science (CS) is the new language of science as Mathematics was until
the Twentieth Century. CS generalizes mathematics toward being more versatile.
In this talk we will focus on some problems in bio -medical science and discuss
how our group views the challenges and how we try to address them
computationally.

Tomography is the technology of combining data from multiple views (say, 2D
camera snapshots) to create a comprehensive image (say, in 3D). In medicine
tomography is used to gather knowledge about target organs or physiology
inside patients without any probing surgery. In vivo molecular imaging, or gene
expression analysis in real time, is a promised goal of functional imaging.

However, it involves time -varying signals coming from inside the body. My talk is
on some of the projects on nuclear imaging and fluorescent imaging data with
different types of dynamics in order to elicit bio -medical information.

Debasis Mitra is a Professor in the Department of Computer Science at Florida
Institute of Technology in Melbourne. His current interest is in Imaging and Data
Sciences, specially in medical imaging and molecular biology. In the past he has
worked on Atrtificial Intelligence and Mathematical Physics.
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Tomography: Non -invasive Probing of
Human Body

Views from a rotatinggamera: Sinogram

Computed 3D Reconstructed Image

A B

Cardiac reversible ischemia: stressed(A), rest(B)
http ://www.aipes -eeig.org/white -paper-spectspect-ct.html
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Tomography: Non:-invasive Probing of
luman Body

(True) Emission Volume Sinagram (stared data)

Forward Problem:
This is what the imaging system does
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Reconstructed image Sinogram

Inverse Problem:
This is what a reconstruction algorithm does
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Types of Imaging

A Anatomical Imaging
o Where is some organ located?
o Where is the tumor located?
o What is the bone density on spine?

o Example:
A Absorption of X -ray: Computed Tomography (CT)

A Functional Imaging
o Where is the targeted physiological function taking place?
o What is the strength of that function?
o How are the nerve cells functioning on heart muscles?

o Example:

A Concentration of probing molecules , which emits gamma rays:
Emission Tomography (SPECT and PET)
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Emission Tomography:
Functional Imaging

2-[F-18]Fluoro-2-Deoxy-D-Glucose
(FDG)

CH,OH

e 511 keV photon

Source ME PhelpsPNAS, 97(16) 92269233, 2000
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PET: PRasitiyon Emission Tomogtapihy
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SPECT: Gamma Emission Tomography

(Single Photon Emission Computed Tomography)

collimators

gray detectors e

100-200 keV

Acquisition
system
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