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Current Research Activities:
Current research activities include work in support of NASA's Earth Sciences Enterprise.

I am currently a member of the Advanced Spaceborne Thermal Emission and Reflection radiometer
(ASTER), MODerate-resolution Imaging Spectroradiometer (MODIS) Science Teams, and the
NPOESS Preparatory Project (NPP) Science Team, and the Landsat Calibration Team.  The work
involves developing algorithms for the absolute radiometric calibration of these sensors and
developing atmospheric correction schemes for ASTER in the solar reflective portion of the
spectrum to derive surface reflectance from the satellite measurements.

Other interests include developing radiative transfer algorithms for remote sensing
applications to more realistically model the scattering of light in the earth's atmosphere and
improving  ground-based methods for determining atmospheric constituents.  This work is primarily



associated with using solar radiometer measurements to determine atmospheric water vapor and
aerosol properties.

Teaching Activities:
Optical Design and Instrumentation II (OPTI 509)- Graduate level course discussing optical

systems via radiometric analysis by ray trace codes, ray fans, and spot diagrams.  Radiometric
concepts such as projected area and solid angle, generation and propagation of radiation, absorption,
reflection, transmission and scattering, and radiometric laws such as inverse square and cosine laws.
The effects of optical aberrations, both chromatic and monochromatic, and methods for balancing
the effects of various aberrations are described. Radiometric analysis of and impact of aberrations
on imaging systems.

Fundamentals of Remote Sensing (OPTI 450/550)- Combined Undergraduate/Graduate level
course to introduce remote sensing, from the standpoint of the radiometry of optical systems; target
reflectance and emission characteristics; and effects from intervening media such as the atmosphere.
These tools are used to examine spectroradiometric instruments and satellite optical sensors.

Remote sensing for the study of planet Earth (OPTI 490/590)- Combined undergraduate and
graduate level course intended to provide an in-depth review of the principles, techniques, and
applications of remote sensing.  The course gives students an introduction to the physical basis of
electromagnetic remote sensing, the concepts and practices of information extraction, and a review
of a wide range of applications pertinent to earth-systems science.

Image Processing Laboratory for Remote Sensing (ECE/OPTI 531) - Core course
requirement for the Ph.D. minor program in Remote Sensing and Spatial Analysis describing
techniques and applications of digital image processing in remote sensing, multispectral image
enhancement and analysis, classification, feature extraction for cartography, and rule-based systems
for mapping from imagery.

Remote sensing instrumentation and techniques (ECE 583) - Course that covers
measurement, instrumentation, and signal conditioning techniques required for remote sensing
applications in the optical to microwave wavelength range with emphasis on atmospheric remote
sensing.  The course examines examples of active and passive remote sensing applications such as
visible, IR, and microwave radiometry, lidar, radar, and satellite experiments.
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