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Abstract

Surficial deposits with and without vegetative canopies have
been mapped using automatic data processing techniques devel-
oped at LARS on ERTS-1 multispectral data. Due to the reflec-
tance patterns in an area covered by vegetation the resulting
map suggests details that cannot be obtained by conventional
air photointerpretation of color IR (scale 1:120,000) photo-
graphy. In addition different scales of reproduction of ERTS-1

data maps are also discussed.

This study was sponsored by the Norwegian Geological Survey
and the Royal Norwegian Council for Scientific and Industrial
Research. Computer time used in the analysis was provided
by NASA, Contract No. NAS914016.




Fig. 1. Location map. The arrow shows the Monticello north

guadrangle area in the state of Indiana.

Introduction

The pattern of the surficial deposits in a test area of the
Monticello north quadrangle (Fig. 1) has been analyzed by
the use of multispectral scanner data collected by ERTS-1

(LARS Run 73033710; June 9, 1973) for the purposes of:

1. Comparing the automatic data processing techniques
of LARS with traditional air-photointerpretation
methods used in mapping.

2. Evaluation of the resolution of ERTS-1 data for

mapping at various scales.



Data Processing

The LARSYS software system is a package of computer programs
which has been designed for the analysis of remotely sensed
multispectral data (Landgrebe, 1974). The advantage of this
system is that it enables an analyst to undertake problems
involving quantities of data too large to be efficiently in-
terpreted by regular photointerpretation techniques. As with
the standard methods for photointerpretation, the automatic
recognition of patterns requires development of training areas.
These training areas can either be obtained through field
studies, former mapping/field descriptions or through contem-

porary photointerpretation.

Otherwide, the function of the automatic classifying system
of LARS is quite different from conventional photointerpre-
tation (Cardillo and Landgrebe, 1966). The automatic recog-
nition of patterns is based on a statistical evaluation of
reflected energy in the electromagnetic field. In the LARS
system, the analyst instructs the computer to analyze the
magnitude and variance of the spectral responses of the mate-
rial identified in the training areas and then to identify

all areas in the rest of the scene with similar signatures.

Four channels of digital MSS data were analyzed [channel 4

(0.5 - 0.6 um), channel 5 (0.6 = 0.7 um), channel 6 (0.7 - 0.8 pm)
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Fig. 2. Comparison of initial computer map (left) and photo-interpretation map.
. osﬂwwsmm areas in the computer map (X) are nmwﬂonmmmmm through the cluster
processor and the results displayed in Fig. 3 and Fig. 4.



and channel 7 (0.8 - 1.1 um)]. Using the *CLUSTER processor
of LARSYS (Swain, 1972), units representing the same "popula-
tions" are grouped. Mean vectors and covariance matrices

are calculated by the *STATISTICS processor. The *CLASSIFY-
POINTS processor performs a maximum likelihood Gaussian
classification and the results are displayed by the *PRINT-

RESULTS processor.

Discussion of the Results

As shown in Fig. 2 the computer processed map and the map
constructed by the use of the ordinary methods of photo=~
interpretation are similar. In both cases the same marked
rectangular feature is seen in the central parts of the maps.
This feature represents an area of deciduous trees. Neither
the methods used in traditional air-photointerpretation nor
the (first) automatic data processing could detect any reflec-
tance patterns due to the underlying surficial deposits. How-
ever, different types of deciduous trees may reflect different
characteristics in the various surficial deposits (Hoffer and
Johannsen, 1969; Kristof, 1970). The surrounding areas of
somewhat poorly and very poorly drained soils (Baumgardner,

et al., 1970; Kristof and Zachary, 1971) indicate that these
soils also appear inside this area. For the purpose of solving
this problem, the rectangular area (line 917-926; column 1285-

1298 and line 921-924; column 1284-1285 in Fig. 2) was repro-
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Fig. 3 - I. Reclustered area (line 917-926, column 1285-
1298; line 912-924, column 1284).
II. Present soil map.
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cessed using the *CLUSTER processor and the results are sShown
in Fig. 3I. A similarity measurement computed by the cluster
processor indicated that classes 2 (B) and 3 (C) are svectrally
similar. They symbols "B" and "C" match the surrounding areas
of somewhat poorly and very poorly drained soils in Fig. 2.

The same case prevails for the symbol "F", while the symbols
"A" and "D" at the "edges of the feature"” match the well-and
moderately well-drained soils (cf. Fig. 2). This is also

shown by comparison to the existing soil map in the area (Fig.
3II). On this basis it is suggested that the areas symbolized
as either "B", "C" or "F" be matched to the somewhat poorly/
very poorly drained soil even though the numbers of the points
are too few for any statistics/classifypoints processing. The
other parts of this area (symbolized as "A" and "D") are thought

to consist of well/moderately well-drained soil.

- The areas (X) outlined in Fig. 2 are all reprocessed by the
same methods, and the results are displayed in Figure 4. Due
to the resolution of ERTS-1 the smallest area which can be
"seen" is 59 m x 73 m (1.1 acre). In this case one symbol in
Fig. 4 is equal to one resolution unit. Fiag. 4 shows that
some of the details that can be traced in a map based on color
IR imagery are lost (due to the resolution areas of ERTS) in

the printresults map. On the other hand it has been possible

through a reprocessing of the MSS data to map soil differences



Scale 1 : 50 000

Scale 1 : 100 000 Scale 1 : 200 000

Fig. 5. The mapped area reprocessed photographically
in different scales. For legend, see Fig. 2.
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on the basis of the characters of the vegetation Whiqh would
not show up in color IR (cf. areas marked A in Fig. 4). This
favors the use of MSS data in mapping. Decreasing the scale
through a photographic processor [i.e. scale 1:50,000, scale
1:100,000 and scale 1:200,000 (Fig.5) which has been the most
common scales for mapping in Norway] these two maps increase
in similarity. At a scale of 1:200,000 hardly any differences

can be printed using conventional cartographic methods.

Conclusions

It is shown that the automated déta processing techniques
developed at LARS on ERTS-1 multispectral data are a useful
supplement to conventional photo interpretation of the surficial
deposits. In this case the data collected by ERTS-1 seem to
favor small scaled maps; but can also be successfully used in

large-scale mapping.
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