View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by NASA Technical Reports Server

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)


https://core.ac.uk/display/42881495?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

---ava q,r,, 5pECIAL-

fu ig inferest or T RASA pons

n-..- 0!"‘ H — ) ¢ A
semmatmn f o 'y M wida dis. Ship : ?. 6 1 0- 4 8 E’
PIagram inggrcrc" OS0GRS Sypyey AR [HP79
or any use maden and 1 o g - 7

Varlagkfetyﬂbf‘Wetland ﬁﬂ%lectance and Its Effect On
Automatic Categoriza’ion of Satellite Imagery

David 5. Bartlett and Vytautas Klema§$p+H
College of Marine Studies — H
University of Delaware
Newark, Delaware 19711

Robert H. Rogers and Navinchandra J. Shah
Bendix Aerospace Systems Division
Ann Arbor, Michigan

" (E76=~10488) VARIABILITY OF WETLAND H76-32609
REFLECTARCE AND XTS5 EFPECT ON AUTOMATIC
CRTERGORIZATION OF SATELLITE IMAGERY
(Delaware Univ.) 3 p HC $3.50 CSCL 08B Unclas
G3/43 00488

September 16, 1976
Report on Significant Results
NASA LANDSAT CONTRACT NAS5--209083

PDO570

Prepared for
GODDARD SPACE FLIGHT CENTER
GREENBELT, MD 20771

RECEIVED
SEP 27
SIS9.7 G



R

Significant Results

A techniqﬁe for training antomated analysis of satellite (LANDSAT)
multispectral data based on in situ measurements of target reflectance was
testea and applied in delineating cover communities in Delaware's tidal
wetlands. The technique evaluated uses ground measured reflectance and an
atﬁospheric corredtion procedure to derive spectral signatures for land-
cover categories in preference to the relative radiance signatures
traditionally derived from training samples within the satellite data
itself, |

Land cover categorization of data from the same overpass in four test
wetland areas was.carried out using a four-category classificatioq system.
The tests indicate that training data based on in situ reflectance measure-
ments and atmos heric correction of LANDSAT data can produce comparable
accuracy of categorization to that achieved using more conventionai relative
radiance training. The analysis of the four wetlands cover categories (Salt
Marsh Cordgrass, Salt Hay, Water and Unvegetated Tidal Flai) produced average
categorization accuracies of 82.1% by conventional relative radiance training
and 81.4% by use of in situ reflectance measurements. Further refinement
of the atmospheric correction and ground measurement procedures should

produce better accuracies in a more operational mode.
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In addition, the field studies showed that variability in spectral
reflectance was, as expected, symptomatic of significant physical character-
istics of the test cover types such as time elapsed since tidal inundation
of mud, plant height and growth form. Significant correlations were found
between single band and ratioed reflectances and tidal inundation and plant
height characteristics. The technigues developed and tested are applicable
to any airborne or orbital scanner and to inventory of any terrestrial or
aquatic feature discernable by multispectral means.

The selective use of atmospherically corrected data and reflectance
signatures measured in situ would allow significant improvement over
editing of "training sets" from scanner data in several ways:

a) While ground truth is still required it is not necessary to
locate the geographic coordinates of sample areas nor must the
information be updated frequently. Ground measurements over a
particular cover type will be representative of that type even
if changes subsequently occur in the sample area.

b} Training data may be collected over areas too small to provide
a statistically adequate "training set" extracted from the
satellite data, allowing detection and monitoring of smaller
features than is possible using "training sets" composed of
20-50 pixels. Further, an investigator on the ground can be
much more effective in recording the conditions present in
the specific site he has sampled. Such sampling accompanied
by measurements of factors other than reflectance allow
significant relationships between reflectance and other
characteristics to be observed as an integral part of "ground
truth" collection.

¢} Radiance measurements transformed to "absolute reflectance"
through applicaton of atmospheric corrections may be manipulated
and extended independent of the solar and atmospheric conditions
present during satellite overpasses. Appropriate training data
may be applied to analysis of any data for which atmospheric
correction has been applied. 1In detection of change over time
such extension of signatures is critical.



	GeneralDisclaimer.pdf
	0006A01.pdf
	0006A02.pdf
	0006A03.pdf

