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ABSTRACT

This paper describes a collaborative collection campaign to spectrally image and measure a well characterized
scene for hyperspectral algorithm development and validation/verification of scene simulation models (DIRSIG).
The RIT Megascene, located in the northeast corner of Monroe County near Rochester, New York, has been
modeled and characterized under the DIRSIG environment and has been simulated for various hyperspectral and
multispectral systems (e.g., HYDICE, LANDSAT, etc.). Until recently, most of the electro-optical imagery of this
area has been limited to very high altitude airborne or orbital platforms with low spatial resolutions. Megacollect
2004 addresses this shortcoming by bringing together, in June of 2004, a suite of airborne sensors to image this
area in the VNIR, SWIR, MWIR, and LWIR regions. These include the COMPASS (hyperspectral VNIR,SWIR),
SEBASS (hyperspectral LWIR), WASP (broadband VIS, SWIR, MWIR, LWIR) and MISI (hyperspectral VNIR,
broadband SWIR, MWIR, LWIR). In conjunction with the airborne collections, an extensive ground truth
measurement campaign was conducted to characterize atmospheric parameters, select targets, and backgrounds
in the field. Laboratory measurements were also made on samples to confirm the field measurements. These
spectral measurements spanned the visible and thermal region from 0.4 to 20 microns. These measurements will
help identify imaging factors that affect algorithm robustness and areas of improvement in the physical modeling
of scene/sensor phenomena. Reflectance panels have also been deployed as control targets to both quantify sensor
characteristics and atmospheric effects. A subset of these targets have also been deployed as an independent
test suite for target detection algorithms. Details of the planning, coordination, protocols, and execution of the
campaign will be discussed with particular emphasis on the ground measurements. The system used to collect
the metadata of ground truth measurements and disseminate this data will be described. Lastly, lessons learned
in the field will be underscored to highlight additional measurements and changes in protocol to improve future
collections of this area.
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1. INTRODUCTION: BACKGROUND AND HISTORY

The Megacollect represents the experimental component of a larger research scope by the Digital Imaging and
Remote Sensing Laboratory (DIRS) to incorporate all the factors that influence information extraction and
exploitation from hyperspectral remote sensing imagery whether it be target phenomenology, background in-
fluences, environmental effects, or sensor characteristics and limitations. Each of these factors have been key
research areas conducted by DIRS in order to encompass all the critical components of the imaging chain as
described by Schott1 to prioritize the level of knowledge necessary to either model or measure these factors and
to a determined specified accuracy and precision. The development of DIRSIG has facilitated the modeling
of the various target-background-sensor interactions. Parallel development in augmenting the lab’s capabilities

Further author information: (Send correspondence to N.G. Raqueño)
N.G. Raqueño: E-mail: nina@cis.rit.edu, Telephone: 1 585 475 7676

Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XI,
edited by Sylvia S. Shen, Paul E. Lewis, Proceedings of SPIE Vol. 5806

(SPIE, Bellingham, WA, 2005) · 0277-786X/05/$15 · doi: 10.1117/12.605838

554




