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1. Mosaic of 56 ERS-1 SAR scenes encompassing the region between 
Vancouver, British Columbia and Calgary, Alberta, including terrain relief 
corrections and radiometric normalization. 

2. Composite image of AVIRIS data (694 nm band - blue, 861 nm band -
green, 1645 nm band - red) acquired over Kootenay, British Columbia with 
radiance spectra extracted from fou r sites. 

3. NOAA AVHRR vegetation index composite of Canada from the GeoComp 
system, with radiometrically calibrated AVHRR data (channel 1 - blue, 
channel 2 - green , NOVI - red). 

4. Total power signatures extracted from two sites of a polarimetric radar 
image (P band - red , L band - green , C band - blue) near Whitecourt, 
Alberta . The image is wrapped over a digital elevation model. 

5. Field measurement site near the Gun Lake, British Columbia test area 
during the CCRS SAR/MSS forestry experiment. 

6. Fish-eye photograph of meteorological sky conditions during an atmospheric correction field measurement 
campaign at the Baskatong Reservoir, Québec. 

7. Atmospheric optical depth measurements during airborne MEIS-2 flights near Taylor Lake, Québec using a Li-cor 
Ll-1800 spectrometer configured for solar radiometric measurements to determine parameters for atmospheric 
correction . 

8. Tree vectorization/architecture measurements using a Wild Total Station survey instrument in support of radar 
backscatter and bidirectional reflectance modelling of forest canopies. 

9. Spectral measurements of tree defoliation due to spruce budworm in New Brunswick, in cooperation with the 
Canadian Forestry Service. 

Information: D r. Philippe M . Teillet 
Scene Phys ics and Analysis Secti on 
Canada Centre fo r Remote Sensing 
Geomatics Canada 
588 Booth Street 
Ottawa, Ontario 
Canada K 1 A OY7 
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Mandate: 

The Scene Physics and Analysis Section (SPAS) conducts research and develops new methodologies 
and algorithms, based on a fundamental understanding of geophysical and biophysical interactions, in 
order to maximize the accuracy and usefulness of quantitative information derived from satellite and 
aircraft imagery acquired over natural scenes. 

Objectives: 

The main functions of SPAS are to: 

(1) undertake fundamental R&D investigations of scene understanding methodologies and 
techniques which have long-term application; 

(2) carry out R&D projects to produce new quantitative image processing and analysis algorithms 
and tools which can be readily transferred to industry; 

(3) provide consultative expertise to remote sensing projects which have potential for immediate 
applications benefit. 

Current R&D Focus: 

The Scene Physics and Analysis Section is actively pursuing research and development on techniques 
for the correction , integration , and validation of image data products, in conjunction with the development 
of quantitative information extraction tools. The current focus is on the following areas: 

(1) spectral sensing research and development for environ mental monitoring ; 

(2) quantitative radar analysis algorithms and data product development; 

(3) physical analysis of radiometry and data integration in geographic mosaicking; 

(4) scale-space techniques for interpreting Earth observation imagery. 

Contribution and Impact: 

The activities of SPAS represent a vigorous program of research and development in remote sensing 
scene physics and analysis at CCRS. The algorithms and tools from these activities are critical because 
they help to provide the understanding and quantitative underpinnings that are necessary for remote 
sensing to play a strong role in interdisciplinary investigations from local to global scales. 
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Overview: 

The Scene Physics and Analysis Section (SPAS) of the Canada Centre for Remote Sensing (CCRS) 
reports to Dr. Robert A. O'Neil , Director of the Methods and Systems Division at CCRS. ln 1994, SPAS 
consisted of four Research Scientists (P.M . Teillet, K. Staenz, M. Lasserre , and B. Guindon (who 
transferred to the Global Change Systems Section as of April 1994)) and three Physical Scientists (R. 
Landry, G. Fedosejevs, and J.-C. Deguise). Our activities were augmented by two Research Associates 
under contract (D. Williams, and N. Eldridge) and one Secretary (P. Geiger, who also supported the 
Knowledge Based Methods and Systems Section). Additional assistance was received in 1994 from 
students Greg Poole (Physics , University of Waterloo), Pierre Bouffard (Génie électrique, Université de 
Sherbrooke) , and Denis Gauthier (Electrical Engineering, McGill University). SPAS hosted Visiting 
Scientist Yonghao Zhu , Department of Optical Remote Sensing, Anhui University of Optics and Fine 
Mechanics, Hefei, China, for a six-month term working on imaging spectrometry data analysis . SPAS 
also hosted scientific support contractors Scott Patterson and Danielle Boucher for several months 
(Radarsat Ill Analysis project). Brian Walker and Mark Budd were also on-site for several months as 
scientific support contractors working on imaging spectrometry data analysis. 

The report outlines SPAS achievements in 1994 and includes a cumulative bibliography of the Section's 
publications to provide a concrete measure of the level of scientific productivity of SPAS since its 
formation. The R&D focus of this small but very active group is primarily directed toward improving the 
quantitative aspects of information derived from broadscale/spectral satellite imagery in support of land­
cover monitoring and the identification and development of preferred methodologies for radar data 
modelling and analysis. The expertise of SPAS scientific staff is available for detailed work and 
consultation on a contractual basis. The group is also involved in a variety of joint R&D efforts and 
technical interchanges in Canada and internationally and further opportunities for possible collaborative 
work are always of interest. 

Contact: 

For additional information on remote sensing scene physics and analysis at CCRS, please contact: 

Dr. Philippe M. Teillet 

Head, Scene Physics and Analysis Section 

Canada Centre for Remote Sensing 

588 Booth Street 

Ottawa, Ontario K1 A 0Y7 

Canada 

Telephone: 

Fax: 

Email : 

(613) 947-1251 

(613) 947-1383 

teillet@ccrs.emr.ca 

■[5-------------
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Spectral Sensing Research and Development for Environmental 
Monitoring 

• Examination of the effects of spectral and spatial resolutions on the Normalized Difference 
Vegetation Index (NOVI). 

• Completion of the Phase I development of the lmaging Spectrometry Data Analysis System (ISDAS) 
in collaboration with Canadian industry. 

• Study of the sensitivity of surface reflectance retrieval from airborne imaging spectrometer data to 
the use of different radiative transfer codes and different exo-atmospheric solar irradiance spectra. 

• Preparation of detailed report assessing remote sensing technology for environmental monitoring, 
with emphasis on quantitative physics-based approaches. 

• lnitiated and edited the first annual report on Canadian R&D activities in terrestrial imaging 
spectrometry. 

Quantitative Radar Analysis Algorithms and Data Product 
Development 

• Development of interactive algorithms and software for polarimetric SAR analysis , including direct 
linkage with forest inventory databases. 

• Forest application literature review and parameter analysis for SAR sensor configuration for 
RADARSAT Ill mission planning , in collaboration with the Applications Division of CCRS. 

Physical Analysis of Radiometry and Data lntegration in 
Geographic Mosaicking 

• Detailed specifications for Canadian industry for implementation of a dark-target algorithm for 
operational atmospheric correction . 

• Examination of the behaviour of the anisotropie reflectance of vegetation derived from multi-view 
and multi-scale imagery, in collaboration with the Data Acquisition Division of CCRS. 

• Research on the directional reflectance characteristics of forested terrain continued with 
participation in the conception , planning and execution of field campaigns at the BOREAS test site 
near Prince Albert , Saskatchewan , in cooperation with the Data Acquisition Division of CCRS. 

Scale-Space Techniques for lnterpreting Earth Observation lmagery 

• Demonstration of the importance of the singular behaviour of topographie backscatter of signais in 
the understanding of SAR imagery. 

Kslllll 
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• Canadian small business (Geoplex) spun off as a result of scale-space research and development 
at CCRS. 

• Case study of data compression of SAR sea-ice imagery using wavelet transform and fractal 
methods in comparison with a JPEG standard, in cooperation with the lce Centre of Atmospheric 
Environment Service, the Applications Division of CCRS, and Canadian industry (Geoplex). 

Additional Activities 

• Collaboration with the EROS Data Center, Sioux Falls , South Dakota on the standardization of 
NOAA AVHRR processing methodologies. 

• Co-investigators on the BOREAS Remote Sensing Science RSS-19 project (led by York University) . 

• Consultation on radiometry to the Canadian Forestry Service MIFUCAM project. 

• Adjunct membership on the EOS MODIS Science Team, NASA GSFC, Greenbelt, Maryland . 

• Membership on the EOS MODIS Level-1 Product calibration peer review panel, NASNGSFC, 
Greenbelt, Maryland. 

• Reviewer for EOS MODIS Algorithm Technical Background Documents for atmospheric correction 
and for radiometric calibration. 

• Cooperative analysis related to radiometric fieldwork in British Columbia, Canada, for the Pacifie 
Forestry Centre 's SEIDAM project. 

• Representative of the International Geosphere Biosphere Programme (IGBP) Data Information 
System (DIS) Land Cover Steering Group on optical radiometry issues. 

• Collaboration with the Canadian Space Agency on data compression of imaging spectrometry data. 

• Consultation on the field use of GPS receivers to Divisions of Geomatics Canada, including the 
Applications Division of CCRS. 

• Membership on the Scientific Program Committee of the International Symposium on Physical 
Measurements and Signatures in Remote Sensing. 

• Membership on the Technical Committee of the International Symposium on Spectral Sensing 
Research . 

• Co-investigator on ADEOS POLDER science working team project (led by Université de Sherbrooke) . 

• Co-investigator on MAC-Europe '91 Campaign. 

• Membership on the Canadian Advisory Committee on lmaging Spectrometry. 

• Evaluation of lndustrial Research Fellowship proposai for Natural Resources Canada. 

• Evaluation of a South Dakota NSF-EPSCoR Program proposai. 

• Adjunct professorships at Université Laval and at the Université de Sherbrooke, Québec. 
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• Co-supervision of Ph .D. student at Université de Sherbrooke and Ph .D. student at Université Laval. 

• External examiner for Ph .D. thesis at Université Laval , Québec. 

• Membership on the Geomatics Canada Sector R&D Committee (SEREDEC). 

• Evaluation of Geomatics Canada information management plan with respect to target vision and 
migration strategy, and to business model and requirements analysis. 

• Briefing of Geomatics Canada representative prior to a trade mission to South Africa. 

• Membership on the CCRS Project Selection and Review Committee, the CCRS NewSAR 
Committee, and the CCRS Planning Team on Data lntegration and Information Extraction. 

Conferences, Workshops and Specialist Meetings 

• Sixth International Colloquium on Physical Measurements and Signatures in Remote Sensing , Val 
d'Isère, France. 

• Second International Symposium on Spectral Sensing Research , San Diego, California. 

• 1994 International Geoscience and Remote Sensing Symposium, Pasadena, California. 

• Third Australasian AVHRR Workshop and Seventh Australasian Remote Sensing Conference, 
Melbourne, Australia . 

• EUROPTO Conference on Satellite Remote Sensing , Rome, ltaly. 

• Fractals in Engineering Conference, Montréal , Québec. 

• Sixth Canadian Conference on Geographic Information Systems and ISPRS Commission Il 
Symposium, Ottawa, Ontario. 

• Workshop on Calibration and Cross-Calibration of Sensors, EROS Data Center, Sioux Falls, South 
Dakota. 

• First international ADEOS POLDER Science Working Team meeting, Kyoto , Japan. 

• MAC-Europe 91 Campaign Final Workshop, Munich , Germany. 

• BRDF Workshop at Petawawa National Forestry lnstitute, Chalk River, Ontario. 

• CEOS Calibration/Validation Working Group and lnfrared Visible Optical Sensors Subgroup 
meetings, Canberra, Australia, and Seattle , Washington . 

• BOREAS Science Workshop, Williamsburg , Virginia. 

• Environmental Monitoring and Assessment Network meeting , Hull , Québec. 

• SPOT GOSS-9 meeting , Meach Lake, Québec. 

• RADARSAT Ill technical meetings with the Canadian Space Agency and the CNES (France) , 
Ottawa, Ontario. 
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