





Plate 5:

Original and Decorrelation Bands
Classification Image

Plate 6: Final Classification Image
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The Original Bands Classification

The original bands classification (Plate 1) has a great
deal of misclassification. The misclassification primarily
takes the form of overclassification of the Miocene units in
Quaternary Group 1 (GRPl) areas. The Miocene units seem to
have been classifying along areas of topographic change
which was expected due to the fact that the Miocene units
have the greatest topographic relief of any of the units.
The Pliocene unit is classified adequately using the
original six bands. The areas where it is misclassified are
where loess was present. This pattern is repeated in nearly
all of the other classifications. Group 3 areas are also

classified well.

The Decorrelation Stretch Bands Classification

The decorrelation stretch bands create a much poorer
overall classification (Plate 2). Most lava pixels classify
as either Group 2 or as Miocene. Group 2 seems to have
become the catch-all unit for most of the misclassification.
The Miocene misclassification seems to be in areas of noise
and topographic relief. The Pliocene still classifies well

as does Group 3 (youngest Quaternary).

The Emissivity Bands Classification

The results of the emissivity bands classification
(Plate 3) are different but no better than the earlier
classifications. The Pliocene unit is greatly

overclassified in an area which is loess. I believe that
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this overclassification is due to the generally cool
responses of the Pliocene and the fine grained loess
deposits. Groups 1 and 2 still misclassify as Miocene. The
Miocene is still greatly overclassifying throughout the
image. Although the image does allow for visual
interpretation, it does not show a clear separation of the

lava flows on the basis of their emissivities.

The Original And Emissivity Bands Classification

The classification produced by combining the original
six bands with the five emissivity bands (Plate 4) produced
a better overall classification than any of those described
previously. The misclassification of the Miocene unit is
significantly reduced. Group 2 still is the most difficult
feature to separate from the other Quaternary units. This
is not surprising because Group 2 is intermediate in age
between Groups 1 and 3. The Quaternary Group 1 is
misclassified with Group 2. This, I believe, is due to two
factors: one, the number of topographic and surface features
of Group 2 is more complex than Group 1, and two, the
surface of Group 2 is larger than the surface of the Group 1
flows; thus, the stream dissection patterns on the Group 1
flows may be simulating the surface characteristics of the
Group 2 flows. The Pliocene unit classifies well, although

there is still some misclassification of loess as Pliocene.
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The Original and Decorrelation Stretch Bands Classification

The classification produced by the use of the original
bands together with the decorrelation stretch bands (Plate
5) is the worst classification. In fact it is not a
classification at all. The misclassification was caused by
what I will call data overload. All the information in the
original 6 bands was compressed into the three decorrelation
stretch bands, which in turn amplified the noise content.
The noise across the scene seems to be too great to allow

development of a classification.

The Final Multiple Band Classification

The final multiple band combination (Plate 6) was
produced by using the maximum number of useable input bands.
These bands consisted of the six original bands, the five
emissivity bands, and the first band of the decorrelation
stretch. The second two bands of the decorrelation stretch
were left out because of the excessive noise component.

This combination produced the best classification of all.
The Miocene is still the misclassified. Its
misclassification still seems to be linked to the
topography. In the areas where the Miocene rocks are
supposed to classify, there is very little misclassification
and the Miocene rocks are identifiable. The two main areas
of Quaternary Group 1 rocks classify distinctively from
Groups 2 and 3. The Pliocene unit still overclassifies, but
this is only in a small area where loess is most likely

present.
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The Classified Color Composite

The color composite which could be formed by using the
best combination of any three bands as determined by the
SEPARABILITY program from the 14 band Cima data set looked
very much like a grey scale image. This was due to the high
degree of correlation among the emissivity and radiance
bands. Although the Decorrelation stretch image is designed
for compositing, it did not yield appreciable information on
differences within the lava flows. It was determined that
another technique was necessary if useful color composite
were to be produced. As with a great deal of science,
experimentation leads to discovery. I discovered that a
color composite using my final classification as an input to
one of the color guns, along with the decorrelation band 1
and radiance band 3, led to a false color composite which
could be used for separating out the desired features better
than any other qualitative method. The final classification
image serves as weighted input to the color composite. One
can see from the image (Plate 7) that by including original
data with classified data all areas classify with a
distinctive tone and texture, as well as including all of
the topographic shadows, which allow the Miocene rocks to be
separated from the surrounding rocks. The classified data
color composite (CDCC) also enhanced the loess features. 1In
some areas loess accumulations were highly visible (green
tinge around flows). This loess coverage is constantly

moving, a windblown blanket of silt and sand. It is



Plate 7:

Classiflied Data Color Composite (CDCC).

Red, Radiance band 3;
stretch band 1; Blue,
Classification.

Green,

Decorrelation

Final Bands

51



52
therefore difficult to map. By using the color composite to
find loess, one can see that the loess misclassified in the

LARSFRIS classifications as predominantly Group 3.

Qualitative Success

The degree to which a visually evaluated classification
is successful is subjective. Visual cues and a priori
knowledge of the scene are integral parts of the evaluation
of the scene. For someone familiar with the ground truth in
the area, the original and emissivity bands classification
and the final classification adequately classify the scene
so that an overlay could be created that would complement
the ground truth. Yet, this form of interpretation does not
in any way increase the general geologic knowledge base that
a completely automated system of analysis would need to be

effective.

QUANTITATIVE RELATIONSHIPS

Nature of the data

One of the original assumptions of this study was based
on the "law of numbers." If one data set (radiance) creates
a good classification, then two data sets will create a
better one, and three data sets will yield superior results.
Each of the three primary data sets (radiance, emissivity,
decorrelation) which comprised the fourteen band data set
yielded information on different aspects of the study area.

Originally, it was assumed that image was 'clean' and that
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the data values illuminated only geomorphic and geochemical
information about the rocks. Unfortunately, the data set
was not totally 'clean' and that noise had to be considered
as a part of the information in the data set.

The design of the TIMS scanner, along with the nature of
the thermal infrared spectrum, has led to the production of a
highly correlated data set. Earlier the relationships
within each of the three primary data sets were discussed.
At this point the three information categories (geomorphic,
geochemical, noise) highlighted by the data sets are
discussed.

The radiance data set is composed of both the
emittance and reflectance spectra for the lava surfaces.
The emittance spectra are dependent on the geochemical
composition of the lava flow. Both the emittance and the
reflectance, which contributes a lesser signal, have a
dependence on the geomorphic controls on the lava surface;
slope, aspect, and relief. Thus, the radiance data set
reveals both geochemical, and geomorphic information. One
must keep in mind that it was from this original data set
that the other two data sets were formulated; thus, any
noise in this data set is also in the other two data sets.
Unfortunately, September 7, 1984 was not a good date for the
acquisition of TIMS data. There seems to have been a number
of difficulties with the scanner on this date as evidenced
by a striping pattern in the final data set. Distributed

randomly throughout the scene are lines where data were not
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recorded or misrecorded. Finally, there was lens fogging
noted on the flight log; I believe that this lens fogging
was responsible for the visible photometric gradient and
brightness jump that is visible in the original data. An
estimate of how much noise is in the original data set is
hard to determine. A visual estimate of the noise could be
placed as high as ten percent (ten percent of all lines in
the image have some form of system created noise). See
Plate 8 for an image of the noise in the original data. 1In
many respects, the September TIMS flight data was not
suitable for drawing strong conclusions about the TIMS
capabilities. Refer to Table 4 for a comparison of
information components contained in the three primary data
sets.

The character of the emissivity data set is responsible
for its noise and information content. Since the emissivity
data set is the dimensionless ratio of the emittance of the
flow over the emittance of a black body at the same
temperature and wavelength (see chapter 1), the data set can
be analyzed in the same light as any other ratio method.
Ratios have long been used in geologic remote sensing to
neutralize the effects of topography on a scene. Hence, the
emissivity data set yields information on the scene which is
theoretically solely geochemical in nature.

Airborne scanner data can be used to produce an
emissivity data set which is an approximation of the actual

emissivity. Water has an emissivity of one; therefore, if



Plate 8:

Original Band 1 radiance image. Notice
high shadows,bad lines and photometric
gradient (the darkening from West to
East).
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the scene has a body of water present, the emissivity of the

Table 4: Comparison of Components in the Three Primary

Data Sets.

Data set Main components Minor components
Radiance Geochemical/Geomorphic Noise
All Bands
Emissivity Geochemical Noise
All Bands
Decorrelation
stretch Band 1 Geomorphic Geochemical
Decorrelation
Stretch Bands 2,3 Noise Geomorphic/Geochemical

scene can be more accurately calculated. Unfortunately, the
Mojave Desert does not have standing bodies of water present
during the month of September; thus the emissivity algorithm
used by JPL allowed for a greater margin of error in the
calculated emissivities of the scene. The algorithm used
led to two problems with the emissivity images; the data
ranges are very highly correlated to one another, which
leads to greater data overlap, and they contain more noise
than the original bands.

The decorrelation stretch bands were included in this
study because they created a three band data set with
greater separation than the original six bands. 1In fact,
when the decorrelation stretch bands are used to create a
color composite, the image product is useful for
photogeologic interpretation. Each of the three
decorrelation stretch bands yields different types of

information on the scene. Since the first step in creating
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the decorrelation stretch image is to perform a principal
component analysis of the original bands, each of the final
three bands is directly related to the first three principal
component bands. Just as with principal component analysis
the first band contains the greatest amount of information
about the scene ( a brightness band ). Because the radiance
curves for the lava flows are highly correlated, the first
band of the decorrelation stretch data set emphasizes the
geomorphic and topographic character of the scene, as well
as the textural characteristics of the flow surfaces. The
second two bands of the decorrelation stretch data set
contain information which would normally reflect the more
subtle differences in the image. Yet, due to the high
degree of noise in the scene, the subtle differences in the
radiance and emissivity spectra are overpowered. Thus, the
second two bands of the decorrelation stretch seem to
reflect more noise than useful information. This increase in
noise content caused the decorrelation data set to be
basically useless for classification when combined with
either the original or the emissivity data set. Thus the
noise components of the data sets account for some of the
misclassification problems which occurred when using the

originally proposed methodology.

Selecting Training Fields

One of the original objectives of the study was to

create a geochronologic map of the Cima field from training
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statistics collected on radiometric and chemical data points
culled from the literature. In many ways this form of
ground truth simulates the field coverage which is often
found in planetary geologic work. 1In order to complete the
coverage across the field, random samples (spectral training
fields) were selected across the flows. It is from the
combination of these data points that the classification
statistics were generated. Thus, most of the important
geologic relationships found in the flows are found in the

training fields.

Silica Content and Adge

It has been noted by several workers in the Cima field
region (Katz, 1981; Dohrenwend, 1984; Turrin et al., 1985) that
there is less silica in the rocks extruded during the
Quaternary than in the Tertiary flows. Figure 5 is a
graphical representation of the bulk silica content versus
the radiometric age of samples across the Cima Field (data
points from Turrin et al. (1985)). One can clearly see that
the Tertiary flows are higher in their bulk silica content
than the Quaternary flows.

Using linear regression on the seven Quaternary data
points presented in Turrin et al. (1985), a trend (figure 6)
is created that is contradictory to that which was presented
in my thesis proposal. Yet, this trend may not be
statistically significant because there are so few data
points. This trend might show that weathering processes

have not had enough time to act upon the original
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geochemistry of the Quaternary rocks to produce a more
silica-rich weathered surface. Conversely, the silica data
(Katz, 1981; Dohrenwend, 1984; Turrin et al., 1985) for the
Quaternary groups within the study area seem to show no
correlation with my initial hypothesis of increasing bulk
silica content with age. The wide range of bulk silica
analyses in the Quaternary Group 1 unit along with the
sparsity of points in the other groups can not be used to
discern any trend at all.

Therefore, although the Tertiary rocks are more
siliceous, there is not enough evidence to support the
hypothesis of increasing silica content with age within the
Quaternary age groups. In fact, the weakness of the trend
in bulk silica within the Quaternary units (figure 6), along
with the lack of any discernable trend in the study area
data, seems to supports Katz's assertion that the
composition of the magma chamber remained the same

throughout the field's history.

ANALYSIS OF TRAINING FIELD STATISTICS

Separability Information

The LARSFRIS separability program output can be
misleading. The LARSFRIS STATISTICS program generates
statistics on only the training fields selected, not on the
entire scene. A high degree of separability among the
training fields suggests a good classification is possible,

but it does not guarantee it. A high degree of
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separability merely means that the researchers training
samples can be separated, nothing more. With the Cima Field
study area the separability analysis was very promising, and
also very misleading. The overall average class separabil-
ity was greater than 90% when 10 or more bands were used as
inputs to the algorithm (see Tables 5A and 5B). One can
clearly see that Quaternary Group 3 overlapped with Group 1.
Yet, acceptable levels of separability were obtained for all
other class combinations. The Tertiary rocks almost
completely separated from the Quaternary rocks, which would
lead an analyst to believe that the classification of the
scene would be a trivial matter. Alas, training fields are
not the entire scene. The fields were chosen because they
were good samples and they avoided bad lines (when
possible), topographic irregularities, and mixed pixels

(mixels).

ANALYSIS OF SPECTRAL MEANS

The spectral mean of a training field is the primary
parameter used in the classification algorithm. In easily
classified scenes, i.e. urban versus forest and agriculture,
these band means are often distinct and completely separable
for each of the features in question. 1In geologic remote
sensing, this is almost never the case. The spectral curves
for rocks are influenced by many factors (variations in
geochemistry, topography, and vegetation to list a few) and
the curves are often extremely similar in profile.

Investigators often use many data manipulation techniques,



Group 3
Group 2
Group 1
Pliocene
Miocene

Non Flow

Group 3
Group 2
Group 1
Pliocene
Miocene

Non Flow

Table 5 A: 10 Band Training Field Separability
Group 3 Group 2 Group 1 Pliocene Miocene Non Flow
91.7 52.5 100 99.0 100
85.5 100 98.5 100
100 87.25 99.9
100 100
100

Average Training Field Separability 94.3 Percent

Table 5 B: 15 Band Training Field Separability
Group 3 Group 2 Group 1 Pliocene Miocene Non Flow
94.4 59.4 100 99.3 100
88.3 100 99.1 100
100 90.4 99.5
100 100
100

Average Training Field Separability 95.4 Percent
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such as ratios, principal component analysis, filters, and
edge enhancement, in order to increase the information
content of the scene.

However, in order to evaluate the utility of the
information collected by the TIMS system, data manipulation
was kept to a minimum. The spectral curves generated from
the means of the original six bands were extremely similar
in profile (figures 7 A - E). The Quaternary flows and the
Miocene flows all show the same basic curve. The values of
the Quaternary flows increase as the flows become younger.
This trend is opposite to that of the Tertiary flows, which
show a decrease in radiance between the Miocene and the
Pliocene. The Pliocene curve is flatter in shape, which may
be a reflection of its markedly smoother surface. This is
most likely due to the reflectivity of the smoother surface
lowering the radiance of the surface thus subduing the
spectral curve of the feature. All of the radiance spectral
curves peak in band 3 ( 9.0 - 9.4 microns). However, the
lava flow spectra differ subtlety from one another in their
profiles.

The emissivity curves (figures 8 A - E) are based on
the original data which was received from Jet Propulsion
Laboratory. The band means were calculated in the LARSFRIS
environment then transformed back to the original emissivity
ratio data. These curves are highly correlated. Due to the
method by which the emissivities were calculated from the

six radiance bands, there are only five useable emissivity
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bands. Band four (9.4 - 10.2 microns) of the emissivity
data set, which exhibits the Silica-Oxygen Reststrahlen
absorption band for the Cima lava flows, lies within the
range of the scanner. The relative placement of the
absorption feature is used to estimate the silica content.
The Reststrahlen band shifts to a shorter wavelength as the
silica content of a rock increases. This information allows
one to draw the conclusion that a bulk silica content for
basaltic lavas is found within band four of the emissivity
data set. This is significant because the normal bulk
silica range for basaltic lavas is from approximately 49%
for Plagioclase Basalt to 57% for Quartz Basalts. The
average basaltic bulk silica content is 50% (Vincent and
Thomson, 1972). Figure 9 displays the emissivity spectra for
basaltic rocks prepared from laboratory data (Lyon and
Patterson, 1966).

The TIMS data are useful for identifying the absorption
feature, but the data are too coarse for use in fitting the
location of the saddle accurately. A high-order polynomial
was fitted to the data in an attempt to enhance the
positions of the saddles. Then the emissivity curves were
overlain on the light table. The differences in the
position of the saddle were noticed to be very slight. The
TIMS data band widths are not fine enough for determining
the shift in the reststrahlen absorption bands.

The decorrelation bands proved to be less informative

than originally thought. The major forms of misclassifi-
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cation can be shown to have arisen from interaction of the
data means. Quaternary Groups 2 and 3 overlap in
decorrelation band 2 (figure 10). The profiles for the
Miocene and all the Quaternary Groups are very similar. The
only lava flow feature which separated out well in the
decorrelation data set was the Pliocene unit.

A cursory look at the previous spectral curves would
lead one to assume that the lava flow units would have
separated out fairly easily and accurately. Unfortunately,
The presentation of the spectral curves does not take the
variance about the mean into consideration. The variance
about the mean is a good approximation of the textural
characteristic of the surface being sensed. One can see
from tables 6 (A-C) that the standard deviations about the
spectral means are quite high. This final bit of
information explains the reason why the classifications did
not meet expectations. The surface textures overshadowed
the units' geochemical spectra. Hence the signal generated
by the surface geochemistry was too minor to be classified
by an automated computer algorithm. The noise and
geomorphology caused most of the misclassification,
producing variations in the surface measurements which were
not indicative of the geochemistry of the lava flows.

The radiance means do exhibit one possibly significant
trend (table 6). Radiance bands 4 through 6 all exhibited a
decrease in digital data values with increasing age. This

translated, in thermal bands, as a cooling of the flow
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Table 6 A:
Statistics Summary for Radiance Bands
Group Statistics Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
GRP3 MEAN 177.55 186.47 188.81 171.35 160.81 156.35

ST. DEV +/- 25.75 +/- 26.80 +/- 27.20 +/- 24.61 +/- 26.21 +/- 25.45

GRP2 MEAN 169.89 177.78 179.57 160.55 149.45 147.45
ST. DEV +/- 22.48 +/- 22.55 +/- 22.41 +/- 19.54 +/- 22.17 +/- 21.73

GRP1 MEAN 158.47 165.23 167.52 149.14 138.25 135.06
ST. DEV +/- 38.58 +/- 37.95 +/~ 37.62 +/- 35.83 +/- 36.15 +/~- 35.25

PLIOCENE MEAN 137.09 140.68 142.14 136.88 130.26 130.20
ST. DEV +/- 10.25 +/- 7.36 +/- 6.35 +/- 4.90 +/- 4.04 +/- 9.06

MIOCENE MEAN 142.51 148.91 150.64 134.37 121.00 117.89
ST. DEV +/-~ 35.67 +/~ 34.31 +/- 34.51 +/- 33.48 +/- 32.83 +/- 32.60

Table 6 B:

Statistics Summary For Decorrelation Stretch Bands
Group Statistics Band 7 Band 8 Band 9
GRP3 MEAN 104.07 197.32 191.97

ST. DEV +/- 31.18 +/- 38.24 +/- 19.72
GRP2 MEAN 90.91 198.55 186.47
ST. DEV +/- 20.73 +/- 22.01 +/- 17.61
GRP1 MEAN 82.64 190.91 177.86
ST. DEV +/- 31.10 +/- 29.58 +/- 30.14
PLIOCENE MEAN 109.37 124.47 162.83
ST. DEV +/- 12.60 +/- 19.10 +/- 9.44
MIOCENE MEAN 67.55 183.99 165.79

ST. DEV +/- 25.54 +/- 22.82 +/- 28.02



Table 6 C:
Statistics Summary For Emissivity Bands

Group Statistics Band 10 Band 11 Band 12 Band 13 Band 14

GRP3 MEAN 84.71 143.42 190.85 169.81 99.70
ST.DEV +/- 6.50 +/- 4.43 +/- 12.94 +/- 8.53 +/- 2.91

GRP2 MEAN 86.15 143.87 191.33 168.57 98.24
ST.DEV +/- 5.63 +/- 3.51 +/- 9.93 +/- 8.63 +/- 3.22

GRP1 MEAN 87.81 144.25 192.66 170.43 99.00
ST.DEV +/- 5.82 +/~- 3.60 +/- 10.70 +/- 7.61 +/- 2.61

PLIOCENE MEAN 81.90 138.12 173.42 164.85 97.76
ST.DEV +/- 7.98 +/- 5.03 +/- 13.55 +/- 9.15 +/- 3.79

MIOCENE MEAN 90.21 145.59 195.60 174.85 99.55
ST.DEV +/- 4.76 +/- 2.78 +/- 7.94 +/- 6.50 +/- 2.43
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surface with increasing age. This may be caused by
weathering of the flow surface over time, and suggests that
further study on this phenomenon may be warranted. This same
trend was found by Rothery and Lefebvre (1985) in the
Craters of the Moon study. The Landsat TM radiance values
displayed the same trend in the infrared and thermal bands.
Younger flows had higher radiances. This phenomenon was
thought to be due to two factors: the growth of lichen on
the surface of the flows over time, and the formation of a
silica desert varnish. The area in Idaho was less arid than
the Cima Study site, but the same process may be at work.

In the Mojave environment it is more likely that the
phenomenon is due to the formation of a desert varnish (Farr
and Adams, 1984) or caliche (Howe, personal communication,
1988) . Although caliche can be identified through areal
photography, field checking the area would have yielded
helpful information on the nature of the caliche or desert

varnish.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

This study was designed to address whether the TIMS
system would be an effective tool for large scale,
lithologic and chronologic mapping of volcanic areas. The
TIMS system is sensitive in the thermal infrared region
between 8.2 and 12.2 microns. This portion of the spectrum
corresponds to the region of greatest change in the silicate
mineral spectrum. Based on a general knowledge of the
silicate and TIMS spectra, this study had three integrated
objectives.

The first of these objectives was to determine if TIMS
radiance data could be used to create meaningful ancillary
data sets. The most important data set which was created
was the emissivity data set. This data set was composed of
five useful bands of information derived from the six
original radiance bands. Radiance is equal to the emittance
of the surface plus the reflectance off of the surface. 1In
thermal infrared bands the emittance greatly overshadows the
reflectance. The emissivity bands would contain information
on the geochemical nature of the surface being sensed. The

algorithm which was used by the Jet Propulsion Laboratory to
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create these bands corrupted one band of data (band six
radiance). This data corruption could have been avoided if
the flightline had been flown to encompass a water body.
Thus, the emissivities for all six of the bands could have
been calculated with greater accuracy.

With any form of digital remote sensing data, data
manipulation is a simple task. The trick is to use only
those manipulations which enhance the data set or do not
severely degrade the quality of the data. Using ratio
analysis on such a narrow spectrum scanner would have
created valueless data due to the high degree of interband
correlation. Data reduction has always been a primary
objective in remote sensing. For my study, the
decorrelation stretch, which is a method of data reduction
for highly correlated data sets, appeared to be the best
method (six bands of radiance information reduced to three
bands). Yet, the decorrelation stretch seemed to enhance
noise in the scene. It might have been better to apply this
technique to the emissivity data rather than the radiance
data set since the emissivity is more highly correlated than
the radiance data set, and also because the subtle
differences caused by the absorption bands may have been
enhanced.

The second objective was the main thrust of the study,
the use of the data sets to identify the lava flows of
different ages (silica compositions) in the Cima field study

site. The hypothesis stated that a statistical analysis of
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the three TIMS data sets would show that the spectral
response of the rock was a function of the bulk silica
geochemistry of the lava flow. This hypothesis could not be
verified. The trend of increasing silica content with
increasing age was not clear enough within the Quaternary
units to be used in an automated classification algorithm.
However, another trend was discovered in the radiance data
set. An increase in the radiances with decreasing ages is
present in bands 4 through 6. This clearer trend in the
radiance data set was not sufficient for separating the
flows.

Most of the inadequacy in the classification algorithms
seems to be due to the effects of the surface and
topographic features on the variances of the spectral means
of the data sets. The clearly visible trend in the radiance
data set is greatly obscured when even the first standard
deviation about the mean is used to help classify the data.

Also, the sensitivity of the TIMS scanner affected the
outcome. The TIMS system has already proven itself as an
excellent general lithologic mapping tool. Yet, for mapping
variations in similar lava flows the TIMS system is too
coarse spectrally. The TIMS scanner needs to be upgraded to
a seven or eight band scanner with finer bandwidths in the
9.8 to 10.4 micron range. Without finer resolution in the
bandwidths, the use of the scanner for interpreting the bulk
silica content within lava flows may not be possible.

Figure 10 (in chapter 4) on the emittance spectra of
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basaltic rocks shows that the location of the Reststrahlen
always falls within band 4.

The final objective of the study was to try and
understand what type of information was being presented in
each of the data sets. The emissivity data set was probably
sensitive to the geochemistry of the lava surface. The
radiance data set's information was more complex, due to its
multicomponent nature. The topographic information portion
was greater than originally expected. This was evidenced by
the shadowing effects found on the edges of the flows and on
the slopes of the Miocene cinder cones. The noise content,
though minor by the standards of some popular data types,
i.e. video, was great enough to pose several problems to the
detailed geochemical analysis attempted. A photometric
gradient was noticeable darkening the image west to east,
and there was a non-linear problem with bad lines which was
probably due to electronic flux on the aircraft. The
decorrelation stretch bands can be used to create a color
composite superior to any other method which did not use
classified data as an input to the color guns. Yet, the
decorrelation stretch composite image did not enhance the
separation of the lava flows. The textures created by the
mixing of pahoehoe and aa lavas on the surface may
overshadow any geochemical information which was separated
out in the decorrelation stretch routine.

An interpretation of the Cima Field study area can

still be performed using standard image interpretation
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techniques. Both the classified data color composite (Plate
7) and the final band classification (Plate 6) presented in
chapter 4 can be used to draw a geologic map of the Cima

Field area.

RECOMMENDATIONS FOR FUTURE STUDY
There are selected hardware and software changes which
would make the processing and interpretation of the data
easier. I will address those areas and others in relation
to how they might enhance future research with the TIMS

data.

Hardware of the TIMS System

The TIMS system is a breakthrough scanner for geologic
remote sensing. Its sensitivity in the thermal infrared
portion of the electromagnetic spectrum makes it suited for
lithologic discrimination. In addition to the 8 to 10
micron absorption band, the thermal spectrum of rocks
contains a second absorption band at around 14 microns. If
the TIMS system were expanded to encompass this area the
scanner would allow even greater lithologic discrimination
abilities. Second, the bandwidths of the six bands are
unequal. If the original bands all had a radiometric
resolution at 0.4 micron level, there would be a twofold
increase in the available information on the primary
absorption feature. Table 7 A,B shows the present
configuration of the TIMS system and a suggested 14 band

system which would increase the scanner's ability for use in
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geologic work. The minimum upgrade suggested would be the
scanner proposed in table 7 B up to the eighth band 12.8
micron level. This configuration would allow for the basalt
sensitive Reststrahlen band to be identified more readily.

Table 7 A: Channel ILocations, Spectral Responses and
Bandwidths for TIMS Flight Over Cima Volcanic Field

SPECTRAL RESPONSE BANDWIDTH
CHANNEL LOWER - UPPER LIMIT (MICRONS)
(MICRONS)

Gy U b W0

Table 7 B: Suggested Channel Locations, Spectral
Responses, and Bandwidths for Improved TIMS Scanner

SPECTRAL RESPONSE BANDWIDTH
CHANNEL LOWER - UPPER LIMIT (MICRONS)
(MICRONS)

1 8.4 - 8.8 0.4
2 8.8 - 9.2 0.4
3 9.2 - 9.6 0.4
4 9.6 - 10.0 0.4
5 10,0 - 10.4 0.4
6 10.4 - 10.8 0.4
7 10.8 - 11.8 1.0
8 11.8 - 12.8 1.0
9 12.8 - 13.8 1.0
10 13.8 - 14.2 0.4
11 14.2 - 14.6 0.4
12 14.6 - 15.0 0.4
13 15.0 - 15.5 0.5
14 15.5 - 16.0 0.5
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TIMS Data Corrections

The TIMS system required several types of corrections
in order for it to be useful. The first type was the
panoramic correction, which compensated for the look angle
distortion on the scanners sweep across the line. With the
use of onboard computer processing, this might be
accomplished at the time of the recording. Since the time
when data over the Cima Field study site was acquired an
onboard calibration system has been added to the system that
checks for bad lines and miscalibrations of the blackbodies.
The only necessary data correction that needs to be
addressed is the photometric gradient across the scene. If
additional work is going to be done on the Cima scene, it
will be necessary to remove the gradient so that more
accurate spectral means can be derived. It is my belief
that the photometric gradient in the scene was responsible
in part for the high standard deviations obtained for the
spectral means due to the distribution of the training
fields across the scene. Furthermore, with the exception of
the Pliocene, the photometric gradient may be responsible for

the radiance trend of higher means with younger age flows.

The Processing Environment

There was one major limitation to the accuracy and
integrity of the TIMS data sets, the LARSFRIS processing
environment. LARSFRIS was designed in the days of 7 and 8

bit data. The system is designed to read and store only 8
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bit integer data (0-255). The emissivity data set is real
number data. In order for this data to be used, it must be
converted from fractional to integer. The emissivity data
received from Jet propulsion Laboratory was sent in ratio *
10,000 format, or as 16 bit data. Compressing this data to
an 8 bit format (ASCALE program) caused a great deal of
information loss. Emissivities which were similar yet
separate from one another were merged into the same bin.

The data did undergo some transformation by this data
compression, but it seems to have affected only band 5 of the
emissivity data set (see figure 11 for a comparison of the

16 bit spectral curve and LARSFRIS packed ratio data). This
compression problem was related to fitting the data into a
range which was dependent on the minimum and maximum values
of the data set, as opposed to using just those values within
three standard deviations of the mean value for the scene
(Appendix E). This method of data compression used the
assumption that the data set being compressed had a gaussian
normal distribution. For band five the distribution was
heavily skewed, causing greater compression of the original
data and, in general, lower digital number values in band 5.
Had the classification been attempted with the original 16
bit data, the final classification might have turned out
better. At the present time ISURSL does not have the

ability to process a 16 bit data set which has more than
eight bands. The smallest possible data set selected in

this study was 11 bands. There is a need for a multi-band
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Figure 11:

Data Corruption Histograms. The data corruption
between 16 and 8 bit data is evident. This
corruption is due to the data compression
alogorithm (Prepared by CAGP).
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16 bit processing environment at ISURSL with the advent of
the TIMS and AIS data sets.

Ground Truth and Flight Control

For future studies, the training fields should be
sampled so that radiometric and chemical data will be
available for the entire scene. Without clear geochemical
trends showing up in the ground truth, control was not
sufficient to draw conclusions on the relative sensitivity
in the bulk silica content of the rocks. A sampling plan
for the best coverage would involve analyzing several
samples in each of the 50+ training fields for geochemical
and radiometric data. Second, the time of day for the
flight is also important. The Cima Field Flight was flown
before 9:00 am. The sun angle and shadows were extreme.
This intensified the effects of topography. The flight line
should be flown close to the midday solar apogee to lessen
the effects of topography and maximize the thermal
properties of the rocks being sensed. If a second flight
over the area is possible, a night flight would be desirable
so that a thermal Inertia image might be created. A thermal
inertia image would add information that might help separate
out loess and flow surface features more readily (Kahle et

al., 1983).

Methodologies for Data Analysis

This study attempted to study the spectral responses of
the flows and how they were related to the flows'

geochemistry. In order to do this, the effects of topography
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and sun angle should have been minimized. As stated
earlier, ratioing the data to minimize the sun angle and
topography would have proved futile on a data set as highly
correlated as TIMS data. But, filtering techniques would
have been useful, though a low pass filter degrades the
data. By smoothing out surface textures and topographies
they leave the mean spectral responses of the features
essentially the same. Thus, if the radiance bands had been
smoothed the flow nonflow boundaries would still be
definable in the emissivity data set, and a more accurate
classification might have been reached by narrowing the
standard deviations about the spectral means.

A second methodology for creating a highly improved
classification of the Cima scene would be to add one or two
texture analysis bands to the composite data set. The
description of the study area presented in chapter 1 (Turrin
et al., 1984) pointed out the differences in the surface
textures and flow shapes between the Tertiary and Quaternary
flows, as well as within the Quaternary units. The textural
analysis could be run with two different cell sizes to try
and find a size which would separate pahoehoe from aa and
the distinctive Miocene cone/lava units. Finally, as
mentioned earlier, the decorrelation stretch program could
be run on the emissivity bands to see if greater separation
could be obtained on the lava flows. Band 1 of the
emissivity decorrelation set could be used instead of the

radiance decorrelation band. This new data set would not
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only have less variance about the spectral means, but it
would also contain the textural information which might lead

to a superior classification.

SUMMARY

This TIMS study showed the scanner's potential as a
valuable tool for geologic mapping. The spectral
information which can be gleaned from the TIMS data set can
be a powerful tool for lithologic discrimination. The TIMS
data in this study possessed many problems from the
photometric gradient and bad lines to the data degradation
introduced by the reformatting procedures. Yet, the final
multiple band classification can still be used as a
preliminary geologic map for the study area.

The geochemical information which was recoverable from
the spectral statistics was difficult to interpret. One
clear trend observable in the last three bands of the
radiance data set was that there was an increase in radiance
values with a increase in age. This trend may have been due
to the flow surface's geochemical makeup, vegetative
signature (lichen growth), or it could have been a by
product of the photometric gradient in the original data.
No significant trends were found within the emissivity data
set's spectral means. This may have been due to the data
compression routines, and a trend may have been recoverable
from the original 16 bit emissivity data. The combination

of new techniques of data manipulation and interpretation,
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in conjunction with a more powerful processing environment
in future studies, should allow the spectral information of
TIMS data to be utilized for automated lithologic

discrimination of similar rock types (basaltic lava flows).
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C 4636 3646 35 36 30 36 3636 3036 3 35 36 35 36 3635 36 3636 3 030 028 J6 26 36 2636 J6 5 2636 3336 20 I 0 26 3028 6 35 38 I 30 S0 I 1

OO0 0000000

c

PROGRAM NAME: ASCALE IRSAP MODULE: TAPE OPERATION

PROGRAM TYPE: APPLICATION

PURPOSE: RESCALE I#2 DATA RANGE GRATER THAN 255 TGO O TO 255 THE

BYTE PACK NEW DATA INTO NEW ARRAY

DESIGNER (S): NORMAN S. LEVINE

PRAGGRAMER (S): NORMAN S. LEVINE

SUBROUTINES CALLED: 1. ) SCRCLR 7.) TOPWR
2. ) MOUNT 8. ) TOPRD
3. ) RINGIN 9. ) TOPEF
4. ) PAUSE 10. ) ENDTP
5.) TOPRU 11.)
6. ) TOPFF 12.)

$635 44 46 35 36 3 34 36 35 3 36 3 3 36 36 3036 30 3 36 3 3636 3 3 36 36 36 36 36 36 36 36 3 36 3303 3F 3638 3 3636 36 3 3 36 36 36 3636 36 36 3 36 3 46 30 3 0 40 3 3

INTEGER#4 HEAD(200), TAPE, STAP, LINE, FIL1, FIL2, NRTRY, ERROR,
ISAMP, RUNSEL, TEST, FLAG, SAMP, CH, IPUT

LOGICAL#1 DATT(80000), RDD(80000), ONE(2)

REAL#4 A, B

INTEGER#2 NUMX(40000), C(40000), TWO. MIN(224), MAX(224)

EQUIVALENCE (RDD. NUMX)

EQUIVALENCE (TWQ. ONE)

DATA TWO/0/

C DEFINE PARAMETERS

c

321
c
c
c

TWO=0

NRTRY=3

ERROR=0

TEST=2

DO 321 I=1,200
HEAD(I)=0

CONTINUE

REQUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

WRITE(16, ?)

WRITE(16, 11)
READ (15, #) TAPE
WRITE(16, 12)
READ (15, #)FIL1
IF(FILL. LE. 0)CALL SCRCLR
IF(FIL1. LE. O)WRITE(16, 30)
IF(FIL1.LE. O)CALL PAUSE(4)
IF(FIL1.LE.O)GD TO 1

WRITE(16,13)
READ(15, #)STAP
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2 WRITE(16, 14)
READ(15, #)FIL2
IF(FIL2. LE. 0)CALL SCRCLR
IF(FIL2. LE. O)WRITE(16, 30)
IF(FIL2. LE. 0)CALL PAUSE(4)
IF(FIL2.LE. 0)G0 TO 2

TAPE MOUNTING PROCEDURES

OO0

CALL SCRCLR

CALL MOUNT (TAPE, 12, ‘RO“)
CALL SCRCLR

CALL MOUNT(STAP, 13, ‘R1)
CALL SCRCLR

CALL RINGIN(12, FLAG)
IF(FLAG. EQ. O)WRITE(16, 800)
IF (FLAG. EQ. O)CALL PAUSE(5)
IF(FLAG. EQ. 0)CALL TOPRU(12)
IF(FLAG. EQ. O)STOP

CALL RINGIN(1G, FLAG)
IF(FLAG. EQ. 1)WRITE(16,801)
IF (FLAG. EQ. 1)CALL PAUSE(5)
IF(FLAG. EQ. 1)CALL TOPRU(1I3)
IF (FL.AG. EQ. 1)STOP

FORWARD BOTH TAPES TO CORRECT POSITION

O00n

IF(FILL. EQ. 1)60 TO 1234
IKK=FIL1-1
DO 1112 IK=1, IKK
CALL TOPFF(12)
1112 CONTINUE

1234 IF(FIL2. EQ. 1)60 TO 100
IJJ=FIL2-1
DO 1113 IJ=1, IJJ
CALL TOPFF(13)
1113 CONTINUE
C
C GQUERRIES THE USER FOR HEADER INFORMATION FOR TAPE ID RECORD
C
100 CALL SCRCLR
WRITE(16,13)
READ (15, #)LINE
WRITE(16,17)
READ (15, #)SAMP
WRITE(1&6, 18)
READ( 15, #)CH
ISAMP=SAMP #CH
IPUT=1SAMP/2
DO 10 I=1.CH
WRITE(16,4)1
READ (15, #)MIN(I)
WRITE(16,5)1
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10
C
C

READ(135, #)MAX(I)
CONTINUE

C READ AND THEN RESCALE THEN WRITE DATA RECORDS TO TAPE

c

444

333

o

anon OOON

301

WRITE(16, BO2)
DO 20 I=1,LINE

KK=5

CALL TOPRD(12, ISAMP, ERROR; RDD, NRTRY)

IF(ERROR. NE. O)WRITE(164, 21)

IF(ERROR. NE. O)CALL PAUSE(S5)

IF (ERROR. NE. O)CALL TOPRU(12)

IF(ERROR. NE. 0)CALL TOPRU(13)

IF (ERROR. NE. 0)STOP

IsT=1t

ISTP=8AMP /2

DO 333 J=1,CH
A=(255. 0/ (MAX(J)-MIN(J)))
B=((255. O#MIN(J) )/ (MIN(JI~MAX(J)))
DO 444 JU=1IST, ISTP

IF(NUMX(JJ). LT. MIN(J)) WRITE(16, 42)
IF(NUMX (JJ). GT. MAX(J)) WRITE(164,43)

C(JJI=NINT( (A®NUMX (JJ) )+B)

TWO=C (JJ)

IF(TWO. LT. 0) WRITE(16,44)
IF(TWO. GT. 255) WRITE(16,45)

DATT (JJ)=0NE (2)
CONTINUE
IST=ISTP+1
ISTP=ISTP+(SAMP/2)
CONTINUE
CALL TOPWR(13, IPUT, ERROR. DATT)
IF(ERROR. NE. OJWRITE(16, 22)
IF (ERRCR. NE. O)CALL PAUSE(5)
IF(ERRCR. NE. ) CALL TOPRU(12)
IF (ERROR. NE. O)CALL TOPRU(13)
IF (ERROR. NE. 0)STOP
CONTINUE

WRITE END OF FILE MARKER

CALL TOPEF(13)

CHOOSE TO WRITE END OF TAPE RECORD

CALL SCRCLR

WRITE(16, 300)

WRITE(16, 24)

READ(15, #)ICH

IFC(ICH. NE. 1). AND. (ICH. NE. 2))CALL SCRCLR
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W OOon

192

200

c

000

IF((ICH. NE. 1). AND. (ICH. NE. 2))WRITE (16, 31)
IF((ICH. NE. 1). AND. (ICH. NE. 2))G0 TO 301
IF(ICH. EQ. 1)CALL ENDTP

IF(ICH. EQ. 1)60 TO 900

CHOOSE TO RESCALE/ COMPRESS ANOTHER FILE TO TAPE

CALL SCRCLR
WRITE(16,23)
WRITE(14, 24)

READ(15, #)TEST
IF((TEST. NE. 1).
IF((TEST.NE. 1).
IF((TEST. NE. 1).

AND. (TEST. NE. 2) )CALL SCRCLR
AND. (TEST. NE. 2) JWRITE(16, 31)
AND. (TEST. NE. 2))G0 TO 3

IF(TEST. EQ. 2)60 TO 900

ADVANCE FILES FOR READING AND WRITING

WRITE(1&, 33)

READ(15: #) IFILE
IF(IFILE.LE. FIL1)CALL SCRCLR
IFC(IFILE. LE. FIL1)WRITE(16, 9990)
IF(IFILE. LE. FIL{)GO TO 1000
ISTT=IFILE-FIL1
CALL TOPBS(12, 2, ERROR)
IF(ERROR. NE. O)WRITE(164, 9991)
IF (ERROR. NE. O)CALL PAUSE(S)
IF(ERROR. NE. 0)CALL TOPRU(12)
IF (ERROR. NE. O)CALL TOPRU(13)
IF(ERROR. NE. O)STOP

DO 192 JJ =1, ISTT

CALL TOPFF(12)
CONTINUE

FILI=IFILE

0 WRITE (14, 34)

READ(15, #)IIFILE
IF(IIFILE. LE. FIL2)CALL SCRCLR
IF(IIFILE. LE. FIL2)WRITE(14, 9990)
IF(IIFILE. LE. FIL2)GO TO 2000

FIL2=IIFILE

IF(TEST.EQ.1)6G0 TO 100

C EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES

Cc
900

c

aHhOOO

WRITE(16, 26)
CALL PAUSE(D)

CALL TOPRU(12)
CALL TOPRU(13)

FORMAT STATEMENTS

FORMAT (20X, ‘===
FORMAT (20X, ‘=~—=—=

ENTER MINIMUM VALUE FOR CHANNEL‘, 1X, I2, ‘====")
ENTER MAXIMUM VALUE FOR CHANNEL’, i1X, I2, ‘f====")

97



98

Q FORMAT (20X, 7 #3346 3835 36 36 46 36 36 36 46 3 46 98 38 30 3630 46 36 3 46 F F I 300 4 S 46 S0 4 w3044 7, /, /),
+ 20X, ASCALE IS DESIGNED TO RESCALE AND /s
+ 20X, COMPRESS I#2 FORMAT DATA SRARE
+ 20X, 7 33383 36 3 3636 36 3 46 3030 36 363 36 36 36 36 3 36 34 3B RWE T, /)
11 FORMAT (20X, ‘——— ENTER TAPE NUMBER OF ORIGINAL TAPE =~-')
12 FORMAT (20X, ‘—— ENTER FILE NUMBER FOR ORIGINAL TAPE -—="')
13 FORMAT (19X, ‘——— ENTER TAPE NUMBER OF TAPE FOR WRITING -——')
14 FORMAT (23X, ‘=—— ENTER FILE NUMBER FOR WRITING —-—--')
15 FORMAT (22X, ‘ENTER THE NUMBER OF LINES IN THE IMAGE’)
17 FORMAT (21X, ‘ENTER THE NUMBER OF COLUMNS IN THE IMAGE’)
18 FORMAT (27X, 'ENTER THE NUMBER OF CHANNELS’)
19 FORMAT(/, ‘### ERROR: IN WRITING HEADER RECORD ###’, /)
21 FORMAT(/, ‘### ERROR: IN READING DATA RECORD ###’,/)
22 FORMAT(/, ’### ERROR: IN WRITING DATA RECORD ###’, /)
23 FORMAT (20X, ‘——=— DO YOU WISH TO RESCALE ANOTHER FILE -——')
300 FORMAT (20X, “ ~== WRITE END QF TAPE RECORD -—-— ‘)
24 FORMAT(37X, “1-YES"’, /, 37X, “2-NQO ")
26 FORMAT(/, 20X, ——— DATA PROCESSING COMPLETE --—- )
30 FORMAT(/, ‘### ERROR: FILE NUMBER OUT OF RANGE ##%/,/)
31 FORMAT(/, '### ERROR: AVAILABLE CHOICES ARE 1 OR 2 #¥x%’,/)
33 FORMAT (18X, ‘——— ENTER NEW FILE NUMBER FOR ORIGINAL TAPE --=')
34 FORMAT (17X, '——— ENTER NEW FILE NUMBER FOR WRITING TO TAPE —-—--=')
42 FORMAT(/, ‘### ERROR: LOWER THAN MIN ###’, /)
43 FORMAT(/, ‘### ERROR: HIGHER THAN MAX ###’, /)
44 FORMAT(/, ‘### ERROR: LOWER THAN ZERQ ###/, /)
45 FORMAT(/, ‘##% ERROR: HIGHER THAN 255 ###’, /)
800 FORMAT(/, ’### ERROR: WRITE RING IN DATA TAPE ###’, /)
801 FORMAT(/, /##% ERROR: WRITE RING IS NOT IN DATA TAPE ###’, /)
802 FORMAT(/, 25X, '——= DATA PROCESSING IN PROGRESS ——-"‘, /)
9990 FORMAT(/, '### ERROR: IMPROPER FILE SPECIFICATION #xx%’,/)
9991 FORMAT(/, '### ERROR: IN BACKSPACING DATA RECORDS #x##’,/)
STOP
END

4640 35U BT S 03038 3030 3 335 203 30 IS FE I 304038 3836 22036 363640 3 3 3030 S 3036 36 3030 30 30400 36 36 40 3030 30300 36 203 30030 3
PROGRAM NAME: ENDTP IRSAP MODULE:

PROGRAM TYFPE: SUBROUTINE
PURPOSE: WRITE END OF TAPE MARK

OO0 000000000

DESIGNER (S5): MICHAEL P, BISHOP

PROGRAMER (S): MICHAEL P. BISHOP

SUBROUTINES CALLED: 1.) TOPWR 7.)
2. ) PAUSE 8.)
3.) TOPRU ?.)
4. ) TOPEF 10.)
3. 11.)



(o4 6.) 12.)

CH 303436 6636 H S F NI S F R A0 S H IS H R F RN R R R R

(o4

(o4

(o4
SUBROUTINE ENDTP
INTEGER#4 HEAD(200), N, ERROR
WRITE(14, 1)
READ (15, ®#)HEAD(1)
WRITE(16,2)
READ(15, #)N
HEAD(2)=N+1
DO 10 I=3, 200

HEAD(I)=0
o CONTINUE

WRITE END OF TAPE RECORD

OO0 -

CALL TOPWR(13, 800, ERROR. HEAD)
IF(ERROR. NE. 0)WRITE(14, 3)
IF(ERRCR. NE. O)CALL PAUSE(3)
IF (ERROR. NE. O)CALL TOPRU(13)
IF(ERROR. NE. O0)CALL TOPRU(12)
IF (ERROR. NE. 0)RETURN

WRITE TWO END OF FILE MARKERS

o0on

CALL TOPEF(13)
CALL TOPEF(13)

FORMAT STATEMENTS

FORMAT (20X, ‘=== ENTER TAPE NUMBER OF NEW DATA TAPE -—-')

WRN=OOO0

FORMAT(/, ‘### ERROR IN WRITING END OF TAPE RECORD ##x‘,/)
RETURN
END

FORMAT (18X, ‘=== ENTER NUMBER OF FILES ON NEW DATA TAPE ——-')

29



PROGRAM NAME: BILRFMT

PROGRAMER (S): MICHAEL
SUBROUTINES CALLED:

[elelsleleleisisisisiolgleisisleleielelalely]

1.9
2.9
3.)
4.
5.
6.)
H3

354k 45 30 45 $0 30 30 36 36 36 36 36 3F 36 38 36 S I SR SR SIS

PURPOSE: REFORMAT BIL Bvy

DESIGNER (S): MICHAEL P.
P.

S 4E 3 36 3 36 H0 3 S0 3 36 RIS

F6 46 38 46 36 30 30 35 35 36 36 36 30 36 36 96 36 30 3 36 30 36 35 3030 3630 36 36 36 46 46 40 40 35 3630 3535 36 35 30 3 36 0 3E 30 46 35 38 36 30 3 3E 36 38 36 I 63030 HEIE 3030 3

IRSAP MODULE: TAPE OPERATION
PROGRAM TYPE: APPLICATION
RECORD FORMATTED DATA TOD LARS FORMAT.

BISHOP AND NORMAN S. LEVINE
BISHOP AND NORMAN S. LEVINE

SCRCLR

MOUNT

RINGIN

PAUSE 1

TOPRU 1

TOPFF 1
*

MO0\

TOPWR

##**##*#* 2636 36 30 30 30 33030 030 30 -

INTEGER#4 HEAD(EOO) TAPE, STAP, LINE, FIL1, FIL2, NRTRY, ERROR,
+ ISAMP, RUNSEL TEST, FLAG, SAMP, CH.IRUN
LOGICAL+*1 DATT(BOOOS).RDD(SOOOO),DNE(Z

INTEGER#2 LIT(2),

W
EQUIVALENCE (DATT(1),LIT(1)), (DATT(3),LIT(2))

EQUIVALENCE (TWO, ONE)

DATA LIT(2)/32767/,TWO/0O/

DEFINE PARAMETERS

TWO=0
NRTRY= 3
ERROR=

TEST=2
DO 321 I=1, 200
HEAD(I)=0
321 CONTINUE

[e1elg]

o
8 REQUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

WRITE(16,9)
WRITE(16,11)
READ(15, #) TAPE

1 WRITE(16, 12)
READ(15, #)FIL1
IF(FILL. LE. 0)CALL SC
IF(FILL. LE. O)WRITE(]
IF(FILL1. LE. O)CALL PA

c IF(FIL1.LE.0)GO TO 1
WRITE(16,13)
READ(15, #)STAP

2 WRITE(16, 14)
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ann

anon

1112
c
1234

T
[elelell]

%

LL SCRCLR
RITE(16, 20)
ALL PAUSE(4)
CLE.0)GD TO 2

G PROCEDURES

ffetere

2
CA
W
c

mmm-~

JRLRERIALY)

SCRCLR
CALL MOUNT(TAPE. 12, ‘RO ‘)
CALL SCRCLR
CALL HDUQE&STAP;IS.’RI’)

L SCR

LL RINGIN(12, FLAG) ,
)
2)

L RINGIN(13, FLAG)
FLAG. EQ. 1)WRITE(14, 8
FLAG. EQ. 1)CALL PAUSE
FLAG. EQ. 1)CALL TOPRU
FLAG. EQ. 1)STOP

) e
'TI'TI'TITIIZ mn

FORWARD BOTH TAPES TO CORRECT POSITION

IF(FILI EG 1)G0 TO 1234
IKK=FIL1
DO 1112 IK—1. IKK

CALL TDPFF(IE)
CONTINUE

IF(FIL2. EG 1)60 TO 100
IJJ=FIL2-
DO 1113 IJ 1,1

CALL TDPFF(IB)
CONTINUE

READ HEADER INFORMATION FROM TAPE ID RECORD

CALL SCRCLR
WRITE(164, 16

X Z C
T m Z

1
5
L
7
S
8
C
AMP+&4) #CH)
Al

L

U

ZNTI X~D~rH~wT~
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HEAD(5)=CH
HEAD (&) =SAMP +&
HEAD (20)=LINE

WRITE HEADER RECORD TO TAPE

CALL TOPHR(IB,BOO.ERRDR HEAD)

anon

READ AND THEN WRITE DATA RECORDS TD TAPE

WRITE(16, B0O2)
DO 20 i;l:LINE

[e1e1g]

[
CALL OPRUE

0
DO 444 JJU=IST, ISTP
DATT (KK)=RDD (JJ)
KK=KK+1
444 CONTINUE
DO 555 IA=1,6
DATT (KK)=0ONE(2)
KK=KK+1
5595 CONTINUE
NUE

ROR. NE. O)WRI E(16:

=]

noo
—>
or
or

=

Q

o

a

C

CONTINUVE
WRITE END OF FILE MARKER

CALL TOPEF(13)
CHOOSE TO WRITE END OF TAPE RECORD
301 KRTTE? 16, 500)

WRITE (164, 24)
READ(15, #)ICH

OO0 OO0



W OO0

000

192

C
2000

00

O QOO0

000

E 1

CHOOSE TO COPY ANOTHER FILE TO TAPE

CALL SCRCLR
WRITE (16, 23)

ITE(16, 24)
AD(15, #) TEST
((TEST. NE. 1). AND. (TEST. NE. 2))CA
((TEST. NE. 1). AND. (TEST. NE. 2) )WR
((TEST.NE. 1). AND. (TEST. NE. 2))G0
(TEST. EQ. 2)60 TO 900

=000
>
=]
<
>
Z
(2]
m
L
-t
r
m
[17]
n
=]
Q
a
m
>
o
-
=
[p]
>
4
o
<
a
-t
-
-t
Z
[p]

#) IF

et bt et et et € 0t et 4 =4 O S
TTITATMM>UTNTMO
AT A A D -
MMM 4 —e-—=0-
imnmn~m

-

HoO QoI
PRRUSTIRIFL N W o

NMNOOOEN-—rm

M—~—4>>>0"

ROR. NE.

M OFT =M
~—IFFF48 QEO

I

.LE.FIL2)CALL SCRCLR
.LE. FIL2)WRITE (14, 9990)
.LE. FIL2)GO TO 2000

E
.EQ. 1)GO TO 100

HTI===OE T

EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES

WRITE(16, 26)
CALL PAUSE(S

)
CALL TOPRU(12)
CALL TOPRU(13)

FORMAT STATEMENTS

FORMAT (20X, ‘#4534 3 03 300 30 6 3630 3 3 2 30 30 0 S0 R H S H S R 2472, /, /,
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PIRI P = o bt s et et et et et
W00~ U LN -

300
2

[slelslsielelsielgigieigieigigisigielglisingielplialnle]

+ 20X, BILFMT IS DESIGNED TO REFORMAT MULTI-/, /,
+ 20X, SPECTRAL DATA FROM BIL TO LARS FORMAT. ‘. /. /,
+ SOX, HHHHAH RN H N H R F R R FRARLRAERERR, /)
FORMAT (20X, ‘—= ENTER TAPE NUMBER OF ORIGINAL TAPE ---"’)
FORMAT (20X, ‘=—— ENTER FILE NUMBER FOR_ORIGINAL TAPE ——-‘)
FORMAT (19X, ‘——— ENTER TAPE NUMBER OF TAPE FOR WRITING ——=‘)
FORMAT (23X, ‘——— ENTER FILE NUMBER FOR WRITING —=-‘)

FORMAT (22X, ‘ENTER THE NUMBER OF LINES IN THE IMAGE’)

FORMAT (22X, ‘ENTER THE RUN NUMBER FOR THE NEW IMAGE ‘)

FORMAT (21X, ‘ENTER THE NUMBER OF COLUMNS IN THE IMAGE“)
FORMAT (27X, ‘ENTER THE NUMBER OF CHANNELS’)

FORMAT(/, “#%## ERROR: IN WRITING HEADER RECORD ###‘,/)
FORMAT(/, ‘### ERROR: IN READING DATA RECORD ###’, /)
FORMAT(/, ‘### ERROR: IN WRITING DATA RECORD ###’,/)
FDRMAT(QOX;'--— DO YOU WISH TO FORMAT ANOTHER FILE —---=")
FORMAT (20X, —-—= WRITE END OF TAPE RECORD === )
FDRMAT(B?X,'l-YES'./ 37X, ‘2-N0O")

FORMAT (/, 20X -== DATA TRANSFER COMPLETE -—- )
FORMAT(/.'*** ERROR: FILE NUMBER QUT OF RANGE ##%’, /)
FORMAT (/, ‘### ERRDR AVAILABLE CHOICES ARE 1 OR 2 ##%##‘,/)
FORMAT (18X, ‘=—— ENTER NEW FILE NUMBER FDOR ORIGINAL TAPE ——-‘)
FORMAT (17X, ‘=== ENTER NEW FILE NUMBER FOR WRITING TO TAPE -==')
FORMAT(/, ’### ERROR: WRITE RING IN DATA TAPE ###’, /)
FORMAT(/, '### ERROR: WRITE RING IS NOT IN DATA TAPE ##®', /)
FORMAT(/, 25X, ‘——— DATA TRANSFER IN PROGRESS -—-—
FORMAT (/, ’### ERROR: IMPROPER FILE SPECIFICATIDN ***':/)
FDRg?Eé/,'*** ERROR: IN BACKSPACING DATA RECORDS ###‘, /)

END

PROGRAM NAME: ENDTP

F 3 3 448 FE I I I 3 3 3 338 3 333 3 3 T IEIE I IEIE I 3636 36 36 36 3 36 3 36 3 36 3 36 3 I 3 36 3435 36 36 3F 3 3 36 36 36 3 36 36 36 335 34 33 3

IRSAP MODULE:
PROGRAM TYPE: SUBROUTINE

PURPOSE: WRITE END OF TAPE MARK

DESIGNER

PROGRAMER

SUBROUTINES CALLED:

(S): MICHAEL P. BISHOP
(S): MICHAEL P. BISHODP
1.) TOPWR 7.)
2.) PAUSE 8.)
3.) TOPRY 9.
4. ) TOPEF 10.)
3.) 11.)
&) 12.)
3 3638 95 356 3 3 3146 3 38 3 303 S IE SR 03 038 30 T 38 3040 H A S SIS

F 3 4 30 3 H I3 36 36 33 3 36 3 36 3 I 330 3% 48 3 33
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[eleleld

onn

(ATM L delelel]

WRITE

WRITE

SUBROUTINE ENDTP
INTEGER#*4 HEAD(EOO) N, ERROR
WRITE(16,1
READ(lS.*)HEAD(l)
WRITE (164, 2)
READ(15, #)N
HEAD(2)=N+1
DO 10 I=3, 200
HEAD(I1)=0
CONTINUE

END OF TAPE RECORD

RROR. NE. OYRETURN
TWO END OF FILE MARKERS

CALL TOPEF(¢13)
CALL TOPEF(13)

FORMAT STATEMENTS

FORMAT (20X, ‘——— ENTER TAPE NUMBER OF NEW DATA TAPE ---')
FORMAT (18X, === ENTER NUMBER OF FILES ON NEW DATA TAPE —-~--')
FORMAT(/, ‘##% ERROR IN WRITING END OF TAPE RECORD ###‘,/)

RETURN
END
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Cittb et sk S S H B AR R FRERRREAF IR I AR LR LA F RS2 U2 ERRTRARBESRRRE ST HEERC R RS F R A S
PROGRAM NAME: HISTGS IRSAP MODULE: IMAGE PROCESSING

PROGRAM TYPE: SUBROUTINE

PURPOSE: TO PRODUCE HISTOGRAM RANGES FROM TAPES IN I#2 FORMAT

DESIGNER (S): ®NORMAN S. LEVINE

7

PROGRAMER (5): WNORMAN S, LEVIN

HHHR R TR BB SF TR BRI R LU F LA AR B ISR (IR AFFTER LSRR L PSP eF T LI LR ET

OO0 0O0O00000O0000

SUBROUTINE HISTOS(IMIN, IMAX)
INTEGER®#4 HEAD(ZCO). TAPE, STAP, LINE, FILL, FIL2, NRTRY, ERRGR,
+ ISAMP, RUNSEL, TEST. FLAG, SAMP, CH
LOGICAL#1 RDD(B0C00)
INTEGER=2 IMAX(224), IMIN(224), NUMX (40030)
EQUIVALENCE (RDD, HUMX)



aaooOn

OO0

OO0

OO0

1112

100

OO0

DEFINE PARAMETERS

TWO=0
NRTRY=3
ERROR=0
TEST=2

REQUEST DATA INFORMATION FOR TARPE MOQUNTING PRQCEDURES

WRITE(1&,9)

WRITE(16,11)

READ(15, #)TAPE
WRITE(1G6, 12)

READ(15, #)FILL
IF(FILL. LE. O)CALL S5CRCLR
IF(FILL. LE. O)WRITE (L4, 30
IF(FILL. LE. 0)CALL PAUSE(3)
IF(FILL. £E. Q)60 TQ 1

TAPE MCUNTING PROCEDURES

CaLl. SCRCLR

CALL MOUNT(TAPE, 12, 'RQ"’)
CALL SCRCLR

CALL RINGIN(IZ, FLAG)
IF(FLAG. EQ. Q)LRITE(1A, 80Q)
IF(FLAG. EG. O)CALL PAUSE(S)
IF(FLAG. EQ. 0)CALL TOPRUC1Z)
IF(FLAG. EQ. 0)3TOP

FORWARD TAFE TO CORRECT FUSITIUN

IF(FILL. EG. 1)B80 TQ 10O
IKR=FIL1-1
DO 1112 IWK=1, IKK

CALL TORFF(12)
CONTINUE

CALL SCRCLR
WRITE(16,13)
READ(19, #)LINE
WRITE(1&,17)
READ( (5, #)SAMP
WRITE(16, 13}
READ(1S5, #)CH
ISAMP=SAMP#CH
DA 10 1 = 1,¢H
IMINCT)=9939
IMAX(I)=0
CONTINUE

READ AND HISTOGRAM THE DATA RECORDS FRCOM TAFE

WRITE (16, 802)

108



443
444

OGON

OO0

[W]

OO0

o]}

DC 20 I=1,LINE

CALL TCPRD(1Z, ISAMF, ERROR, RDD, NRTRY)
IF(ERNROR. NE. DIWRITE (14, 21)
IF{ERROR. NE. O)CALL PAUZE(S:
IF(ERRCOR. NE. O CALL TCAFRUCLD)
IF(CRROR. NE. O)CaALL TOPRUC13)
IF(ERROR. NE. Q)STOP
I8T=1
ISTP=8AMP/2
DO 333 J=1,CH

DO 444 JJ=I3T. ISTP

IF(NUMX(JJ). EQ. 0G0 TO 443

IFCIMAX (Y)Y, LT NUMXCJUI ) IMAR ¢J) =MUMY (UJd)
IFCIMINCGYY, GT. MOMX U IMINGI ) =NUMX (2J)

1ZERG=0
CANTINUE
IST=ISTP+1
ISTP=IGTR+(SAMRP/2)
CONTINUE
IF(ERRBR. RE. 0)STOP
CONTINMNUE

PRINT OUT VALUES

WRITE(14, 29)
DO 262 I = L, CH
WRITE(16,27) IMAX(I), IMINCI)
WRITE(A, 27)Y IMAX(IJ), IMINCI)
CONTINUE
WRITE(14, 23)
CALL PAUSE(3)

CHOOSE 7O CORPY ANOTHER FILE TO TaAFE

CALL SCRCLR

"WRITE(16,23)
WRITE(1&, 24)
READ(¢15, #)TEST
IF((TEST. NE. 1). AND. (TEZT. NE. 2))Cal.l. SCRCLR
IF((TEST. NE. 1 ). AND. (TEST. NE. 2))WRITE(1S8, 31)
IF((TEST. NE. 1). AND. (TEST. NE. 2))G0 TO 3
IF(TEST. EQ. 2)60 TC 900

ADVANCE FILES FOR READING AND WRITINMNG

) WRITE(1&, 33)
READ(15, ¥) IFILE
IFCIFILE. LE. FIL1)CALL SCRCLR
IFCIFILE. LE. FILIJWRITE (1S, 9990)
IFCIFILE. LE. FIL1)G0 TG 1000
ISTT=IFILE-FIL!
caLL TOPBS(12, 2, ERROR)
IF(ERROR. NE. O)WRITE (164, 9991)
IF (ERROR. NE. 0)CALL PAUSE(S)
IF(ERROR. NE. 0)CALL TOPRU(12)
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LB OOOO

00
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31
33
300
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970
2291

110

IF(ERRGR. NE. Q)CALL TOPRI(13)
IF (ERRCOR. NE. 2)87CP
PO (1722 JJ =1, I8TT

CALL TCPFF{1Z)

CONTINVE
FILI=IFILE
GQ 7O 100

EXIT THE PROUGRAM AND REWIND aND UNLOAD ThE TAFE DRIVES

WRITE (16, &6)
CaLL PAUSE(D)

CALL TORPRU(C1Z)
CALL TORRU(LD)

FORMAT (20X,
20X,
20X,
20X,

FORMAT (20X,

FORMAT (20X,

FORMAT (22X,

FORMAT (214,

FORMAT (27X,

FORMAT STATEMENTS

THRERREFRRC AT LRI H BRSSO TRTES BB st ' o,
’ HISTO IS5 DESISNEDR T3 HISTIGHAM Mi.TI-7. /.

’ SPECTRAL DaTa FrOM BIL =2 FOHM RN

O 3E e e A T SR A S A RS R et Fapeer )
‘=== ENTER TAPE NUMBER OF ORIGIMAL TARS —--
‘=== ENTER FILE NUMBER FOR ORIGINAL Tal
FEMTER THE MUMBER OF LINMES IN THE Mo
TEMTER THE NUMRER COF COLUMNS IN THE INMAGE 3
"ENTER THE MUMBER OF CHANMNELSG D

L r

FORMAT (/, "#=# ERROR: IN READING DATA RECORD ##x-”, /)

FORMAT (20X, ‘=== DO YOU WISH TO HIZTGERAM AMOTHER FILE ~==")
FORMAT (37X, "1=YES~’, /, 37X, '2-N0")
FORMAT {/, 20X, ——== MISTOSRAM OPTICGN JOMPLIETE ~-- )

FORMAT (22X, 'MAX’, 2X, 14, 2X, "MIN’, 2X, 14, 7}

FORMAT (/i /4 7))

FORMAT (1X, ‘HISTOGRAM VALUES’, /)

FORMAT (/, #w# ERROR: FILE NUMBER QUT QF RANGE sw=’, /)
FORMAT (/, 7### CERROR: AVAILABLE CHOICES ARE 1 OR & =#%7, /)
FORMAT (18X, '=—= ENTER NEl FILE NUMBER FOR ORISINAL TAPE —-=-")
FORMAT(/, ‘##% ERROR. WRITE RING IM DATA TAPE #x<’, /)
FORMAT(/, 25X, ‘=== HISTOCRAMMING IM FHOGRESS —-=-7, /)
FORMAT ¢/, “### ERROR; IMPROPER FILE SRECIFICATION #wx, /)
FORMAT ¢/, *#w## ERROR: IM BACKSPACING DLATHA RECORDD =#s%-..)

RETURN
END
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s s s T e g R 2 2 E e e L e T T
PROGRAM NAME: LARSBIL IRSAP MODULE: TAPE OPERATION

PROGRAM TYPE: APPLICATION

PURPOSE: REFORMAT LARS FORMATTED TAPES TO STANDARD BIL FORMATTEL
TAPES (USES FOR ERDAS AND SENDING TAPES TO OTHER LABS)

DESIGNER (S): NORMAN S. LEVINE
PROGRAMER (S): NORMAN 5. LEVINE

SUBROUTINES CALLED: 1.) SCRCLR 7. ) TOPWR
2. ) MOUNT 8. ) TOPRD
3.) RINGIN 9.) TOPEF
4. ) PAUSE 10. ) ENDTP
5. ) TOPRU 11.)
&6.) TOPFF 12.

3636 48 36 30 36 3t 3 36 3t 25 36 3 36 36 3 3 36 3 30 3636 36 34 3 36 36 3 I 36 36 36 363 36 36 36 36 63636 353 336 30 30 30 30 36 36 36 30 36 36 30 3030 0 2 SIS

[elelgigleielelelelgielielelelplgigielelelgly]

INTEGER*4 HEAD(”OO) TAPE, STAP, LINE:FILI FIL2, NRTRY, ERROR,
SAMP, TEST, FLAG, SAMP, R

INTEGER#*4 FFILE.SCDL:ECDL:SLINE.ELINE:IDUT.ALL RGHT

LOGICAL#1 DATT(B80000), RDD(80000)

DEFINE PARAMETERS
TWO=0
NRTRY=3
ERROR=0
TEST=2
REGUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

WRITE

[glele]

anon

Pk

mAa

D
-

x= -

£

m

NTMTMO404 TMTMToS0
TN

LL SCRCLR
ITE(16, 30)

LL PAUSE(4)
TO 1

PN -
[l e e e T

1
C
W
C
G

Crrr%x-

MEMMs e MMM~
pototwRerey

A
R
A
]

n
e
>
o

M&HNW
COO0OH~—~ 0000~

ALL SCRCLR

RITE(16, 30)
ALL PAUSE(4)
0 T0 2

HAAHOTZTOE A== D0
mhmMmmMnaoma mMmTmmma
P - X -]
bbbt bt AT}~ AN A~M
rrrrs=—~e~

rrrr %~

Rotwtote

QOTON



TAPE MOUNTING PROCEDURES

a0

SCRCLR
CALL MOUNT(TAPE, 12, ‘RO "}
SCRCLR

RC
CALL MOUNT (STAP, 13, ‘R1 ")
L SCRCLR
L RINGIN(12, FLAG)
FLAG. EQ. O)WRITE (14, 8300)
FLAG. EQ. O)CALL PAUSE(5)
FLAG. EQ. O)CALL TOPRU(12)
FLAG. EQ. 0)STOP
L RINGIN(13, FLAG )
FLAG. EQ. 1)WRITE(14,8
FLAG. EQ. 1)CALL PAUSE
FLAG. EQ. 1)CALL TOPRU
{FLAG. EQ. 1)5T0P

FORWARD BOTH TAPES TO CORRECT POSITIDN

IF(FIL1 EG 1)60 TO 1234
IKK=F -1
DO 111” IK=1,1
CALL TDPFF(12)
1112 CONTINUE

1234 IF(FIL2. EQ. 1)60 TO 101
IJJ=FIL2-1
DO 1113 IJ=1,1
CALL TDPFF(IB)
é113 CONT INVE

100 CALL SCRCLR
WRITE(16.27)

01)
(5)
13)

[gplglp}

re

%
==
' X
—_— --ta
ar

a

4

@

[

rr

(]

3

n

O

>

Z DR: MBIL. 6T. 2)G0
.2 )60TO 56

READ HEADER INFORMATION FROM TAPE ID RECOR
READ OFF INFORMATION THEN PRINT OUT A SCREEN WITH PARAMETES

01 CALL _SCRCLR
LL TOPRD(12, 800, ERRDR HEAD, NRTRY)
ERROR. NE. O)WRITE(16, 5)
ERROR. NE. Q)CALL PAUSE(5)
ERRDR NE. O)CALL TDPRU(12)
I

=000

RROR. NE. 0)S

W=

CH—HEAD(S

112
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SAMP=HEAD(&)
LINE=HEAD(20)
IPUT=4+((SAMP)#CH)
ISAMP=8AMP—4

8 IPUT= TOTAL BYTES. ISAMP - COLUMNS IN IMAGE, LINE = TOTAL LINES
8 WRITE OUT HEADER INFORMATION FROM ORIGINAL TAPE
c
WRITE(16,15)
WRITE(16, 16)IRUN, FFILE
WRITE(14, 17)LINE
WRITE(14, 18) ISAMP
WRITE(1&4, 19)CH
55 WRITE (16, 20)
READ (15, #)ALL
IF(ALL.LT. 1.0R. ALL. GT. 3) CALL SCRCLR
IF(ALL.LT. 1. 0OR. ALL. 6T. 3) GOTO 55
IF(ALL. EQ. 3)G0 TO 999
IF(ALL. EQ. 2)G0 TO 56
SLINE=1
ELINE=LINE
SCOoL=1
c ECOL=ISAMP
c REDIRE%B ggDUND LINE QUERRIES
c QUERRY FOR LINE AND COLUMN PARAMETERS
56 CALL SCRCLR
WRITE(16,21)
WRITE (16, 22)
READ (15, #)SLINE
WRITE(164, 23)
READ (15, #)ELINE
WRITE(164, 24)
READ (15, #+)SCOL
WRITE(14,25)
READ (15, #)ECOL
57 CALL SCRCLR
WRITE (16, 26)SLINE, ELINE, SCOL, ECOL
READ(1S5, #) RGHT
IF(RGHT. LT. 1. DR RGHT. GT. 2. )CALL SCRCLR
IF(RGHT.LT. 1. RGHT. 6T. 2. )60TO 57
IF (RGHT. EQ. 2)GDTD ob
IF(MBIL. EG. 1)SCOL=SCOL+4

c
8 SKIP DATA RECORDS IF NECESSARY
IF(SLINE. NE. 1) THEN
b0 521

I = 1,SLINE-1
CALL TOPRD(12, IPUT, ERROR, RDD:; NRTRY)
521 CONTINUE
ENDIF

c
C READ AND THEN WRITE DATA RECORDS TO TAPE



444

333
40

ano OO0

301

w 000

WRITE(16, 802)

DO 40 I=SLINE,ELINE
CALL TOPRD(12, IPUT, ERROR, RDD: NRTRY)
IF(ERROR. NE. O)WRITE(164, 41)
IF(ERROR. NE. 0)CALL PAUSE(S)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF(ERRDR. NE. O)STOP
IST=5SCOL
ISTP=EC
DO 3331J=1,CH
DO 444 JJ=IST, ISTP
DATT (KK)=RDD(JJ)
KK=KK+1
CONTINUE
IOUT=KK=1
CALL TOPWR(13, IOUT, ERROR. DATT)
IF (ERROR. NE. O)WRITE(16, 42)
IF(ERROR. NE. 0)CALL PAUSE(3)
IF(ERRDR. NE. 0)CALL TOPRU(12)
IF(ERROR. NE. 0)CALL TOPRU(13)
IF (ERROR. NE. 0)STOP
IST=(SAMP#J) +SCOL
ISTP=(SAMP*J)+ECOL
CONTINUE
CONTINUE

WRITE END OF FILE MARKER
CALL TOPEF(13)
CHOOSE TO WRITE END OF TAPE RECORD

CALL SCRCLR
WRITE(14&, 300)

WRITE(164, 44)
READ(15, #)ICH
IF((ICH. NE. 1). AND. (ICH. NE. 2))CALL SC
IF((ICH. NE. 1). AND. (ICH. NE. 2) JWRITE(1
IF((ICH. NE. 1). AND. (ICH NE.2))G0 TO 3
IF(ICH. EQ. 1)CALL ENDTP
IF(ICH. EQ. 1)80 TO %900

CHOOSE TO COPY ANOTHER FILE TO TAPE
CALL SCRCLR
WRITE(1&,43)
WRITE(14, 44)
READ(15, #)TEST
IF((TEST. NE. 1). AND. (TEST. NE. 2))CALL
IF((TEST. NE. 1). AND. (TEST. NE. 2))WRITE
IF((TEST. NE. 1). AND. (TEST. NE. 2))G0 TO
IF(TEST. EQ. 2)60 TO 900

114
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C
8 ADVANCE FILES FOR READING AND WRITING
1000 WRITE(16, 33)
READ (15, #) IFILE
IF(IFILE. LE. FIL1)CALL SCRCLR
IF(IFILE. LE. FILI)WRITE(16, 2990)
IF(IFILE.LE, FIL1)GO TO 1000
ISTT=]IFILE-FIL1
CALL TOPBS{(12, 2. ERROR)
IF(ERROR. NE. Q)WRITE(14, 9991)
IF(ERROR. NE. O)CALL PAUSE(5)
IF(ERROR. NE. O)CALL TQPRU(12)
IF(ERRDR. NE. O)CALL TODOPRU(13)
IF(ERROR. NE. 0)STOP
DO 192 JJ =1, ISTT
CALL TOPFF(12)
192 CONTINUE
c FIL1=IFILE
2000 WRITE{ 14, 34)
READ(15, #)IIFILE
IF(IIFILE.LE. FIL2)CALL SCRCLR
IF(IIFILE. LE. FIL2)WRITE(16, 9990)
IF(IIFILE. LE. FIL2)GO TO 2000
FIL2=11FILE
c IF(TEST.EQ. 1)G0 TO 100
C EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES
200 WRITE(164, 44)
999 IF(ALL. EQ. 3)NRITE(X6.47)
c CALL PAUSE(3)
CALL TOPRU(12)
c CALL TOPRU(13)
g FORMAT STATEMENTS
5} FORMAT (20X, ‘#####ERROR ERROR READING HEADER RECORD)
=} FORMAT (20X, 1 #3340 3636 36 35 36 3036 36 30 30 35 3 36 3696 30 3030 36 38 63030 303036 30 30 30 30 630 4 6 3036+ 7, /, /),
+ 20X, LARSBIL IS DESIGNED TQ REFORMAT MULTI-‘, /.
+ 20X, SPECTRAL DATA FROM LARS TO BIL FORMAT. ‘» /., /,
+ ox,’******************************************’./)
11 FDRMAT(EO /=—— ENTER TAPE NUMBER OF ORIGINAL TAPE —-—-')
12 FORMAT (20X, ‘=—— ENTER FILE NUMBER FOR ORIGINAL TAPE —-—-')
13 FDRMAT(I?X ‘=—— ENTER TAPE NUMBER OF TAPE_FOR WRITING --=‘)
é4 FDRMAT(EBX:’——— ENTER FILE NUMBER FOR WRITING -—--')
15 FORMAT(25X.’HEADER INFDRMATIDN’,/»QBX.’ —— —-——)
16 FORMAT (/, 15X, ‘RUN MBER ‘, 1X, I8, 3X, ‘FILE RUMBER’,IX I4)
17 FDRMAT(/.lBX.’TDTAL NUMBER OF LINES IN THE IMAGE’, 1X, 1&)
18 FORMAT (/, 15X, ‘TOTAL NUMBER OF COLUMNS IN THE IMAGE':lX.I )
19 FORMAT(/, 15X, ‘NUMBER OF BANDS (CHANNELS) IN DATA SET’, 1X,13)
20 FORMAT(/, /, 10X, * DO YOU WANT TO REFORMAT THE WHOLE SCENE OR A”
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+’ SUB SCENE's /), /, 35X, ‘1 = WHOLE’, /, 35X, ‘2 = SUB SCENE’.
+/:.35X:, ‘3 = EXIT PROGRAM’)

5§DRMAT(25X.’ENTER SUB-SCENE INFDRMATIDN’./,
+ , ! —_—

FORMAT (25X, ‘ENTER STARTING LINE NUMBER )

F 25X, ‘ENTER ENDINWG LINE NUMBER’)
FORMAT (25X, ‘ENTER STARTING COLUMN NUMBER'’)

FORMAT (25X, ‘ENTER _ENDING COLUMN NUMBER ')
FORMAT (20X, ‘IS THIS THE INFORMATION YOU WANTED’, /.,
+/, 15X, ‘'STARTING LINE’,3X, 14, 5X, ‘ENDING LINE’, 1X, I4
+/, 15X, ‘'STARTING COLUMN’ 1X, IAISX,’ENDING CDLUMN’.iX:Ib:
+/,/,35%X, 1 = YES’ 35X, ‘2 = NQ’)
FORMAT (10X, ‘DO You NHISH TO REFORMAT A LARS TAPE
+’ OR A MOD BIL TAPE’./,30X, ‘1 = LARS’, /,30X, ‘2 = MOD.BIL’)
FORMAT (/, ‘### ERRQR: FILE NUMBER QUT DF RANGE ###’, /)
FORMAT (/, ‘### ERROR: AVAILABLE CHOICES ARE 1 OR 2 ###’,/)
FORMAT (18X, ‘~—— ENTER NEW FILE NUMBER FOR ORIGINAL_ TAPE —-—-—')
FORMAT (17X, ‘=== ENTER NEW FILE NUMBER FOR WRITING TO TAPE —-—-')
FORMAT (/, ‘### ERROR: IN READING DATA RECORD ##%’, /)
FORMAT (/, ‘#3# ERRDR IN WRITING DATA_RECORD ###’,/)
FORMAT (20X, ‘=== DO YOU_WISH TO FDRMAT ANOTHER FILE ---')
FDRMAT(37X.’1—YES’:/ 37X, ‘2-ND’
FORMAT (/, 20X» / —-== DATA TRANSFER COMPLETE -—-—-— )
FORMAT(/, 20X, * PROGRAM TERMINATED BY USER )
FORMAT (20X, * ——— WRITE END OF TAPE_RECDORD ——- ")
FORMAT (/, ‘##% ERROR: WRITE RING IN DATA TAPE ##x%’,/)
FORMAT(/, ‘### ERROR: WRITE RING IS5 NOT IN DATA TAPE #u#’, /)
FORMAT(/, 25%X; ‘=—— DATA TRANSFER IN PROGRESS -—-’, /)
FORMAT(/, '### ERROR: IMPROPER FILE SPECIFICATIDN #’, /)
FDRQ?E(/.’*** ERROR: IN BACKSPACING DATA RECORDS ###’,/)
P
END

3 H A I I A I IR S ISP S S I I R P SIS A I I IR I I

PROGRAM NAME: ENDTP IRSAP MODULE:
PROGRAM TYPE: SUBROUTINE
PURPOSE: WRITE END OF TAPE MARK

DESIGNER (S): MICHAEL P. BISHOP

PROGRAMER (S): MICHAEL P. BISHOP

SUBROUTINES CALLED: 1.) TOPWR 7.)
2. ) PAUSE 8.)
3.) TOPRU ?.)
4. ) TOPEF 10.)
5. 11.)
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6.) 12,
3638 36 36 36 3 36 3 36 36 36 2 38 3¢ 3 56 3 3 36 34 36 00 36 3 I 36 36 3 2038 36 36 36 3 36 36 3 36 36 3 2 35 38 36 36 3 36 3 34 3 36 2 3 26 3 3 36 36 3 3 3 36 38 36 36 34 36 3¢

[elelelgle]

SUBROUTINE ENDTP
INTEGER#4 HEAD(200), N, ERROR
WRITE(16, 1)
READ(15, #)HEAD(1)
WRITE(16,2)
READ(153, #)N
HEAD (2)=N+1
DO 10 I=3, 200
HEAD(I)=0
[o) CONTINUE

WRITE END OF TAPE RECORD
CALL TDPNR(IB.BOO.ERRDR,?EAD)

[e1elel s

bt bt bt et
mhnnmm

WRITE TWO END OF FILE MARKERS

CALL TOPEF(13)
CALL TOPEF(13)

FORMAT STATEMENTS

FORMAT (20X, ‘——— ENTER TAPE NUMBER_OF NEW DATA TAPE —-—-')

FORMAT (18X, ‘=—= ENTER NUMBER OF FILES ON NEW DATA TAPE ~--')

FORMAT (/, ‘##% ERROR IN WRITING END OF TAPE RECORD ###’,/)
EEEURN

[2]ele]

WR—=O000n
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PROGRAM NAME: LARSMERG IRSAP MODULE: TAPE MODULE

PROGRAM TYPE: APPLICATION

PURPOSE: TO CREATE A SINGLE FILE FROM TWO LARS FORMATTED

FILES FILES SAME LINE/COL SIZE CAN HAVE DIFFERENT
NUMBER OF CHANNELS

METHOD: ONE FILE IS DOWNLOADED TO THE DISK. THE SECOND

FILE IS THEN READ OFF THE TAPE AND THE NEW FILE
IS CREATED DIRECTLY ON THE NEW TAPE

DESIGNER (S): NORMAN S. LEVINE

PROGRAMER (S): NORMAN S. LEVINE

SUBROUTINES CALLED: 1.) SCRCLR 7.) TOPFS
2. ) PAUSE 8. ) TOPRD
3. ) MOUNT ?.) TOPBS
4.) RINGIN 10.)
S.) TOPRU 11.)
6. ) TOPFF 12.)
A0 33 AT IS A3 I TSI I A3 36 S S SIS 3R I S A

COMMON /HH/ HEAD

INTEGER#4 HEAD(200), TAPE, STAPN, LINE, FIL1, FILN, NRTRY: ERROR,
ISAMP1, ISAMP2, IRUN, TEST: FLAG, SAMP, CH, FILEL, FILE2

INTEGER#4 TAPE1, TAPE2, BPREC1, BPREC2, ICHAN1, ICHAN2, IY1, IY2,

IEY1, IEY2, INREC1, INREC2, IX1, IX2, IEX], IEX2, IBYTEL, ILNTOT,

ILNS, ILNE, 1SS, I8SP, ISKIP, IST, ISTP., ISAMP, IPUT, IBYTE2

INTEGER#4 FILE, NREC, BPREC, IDS, IDSP, IDT, IDTP,

STA, STB, IISAMP, TEM(3), INREC, ICHAN, K

LOGICAL#1 RDD(80000), ONE(2), DATA(200000)

INTEGER#*2 ZERO, LIT(2), TWO, IFLG

EQUIVALENCE (DATA(1).LIT(1)), (DATA(3),LIT(2))

EQUIVALENCE (TWO, ONE)

EQUIVALENCE (TEM(1), IISAMP), (TEM(2), INREC), (TEM(3), ICHAN1)

DATA ZEROD/0/,L1IT(2)/327467/, TWD/0/

DEFINE PARAMETERS

TWO=0

NRTRY=3

ERROR=0

TEST=2

IPR=0

III=1

IHBYT=0

DO 321 I=1,200
HEAD(I)=0

CONTINUE
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C SELECT RECORD LENGTH FOR READING AND RECORD LENGTH IN BYTES.
C WE IMMEDIATELY CHECK FOR MEMORY CONSTRAINTS.

c

CALL SCRCLR

WRITE(16,
WRITE(16,
WRITE(164,

1)
40)
5)

USER DATA ENTRY SECTION

READ(15, #)BPREC1

IF(BPREC1. 6T. 199000)CALL SCRCLR
IF(BPREC1. 6T. 199000)WRITE (14, 2100)
IF(BPREC1. GT. 199000)CALL PAUSE(S)

IF(BPREC1. 6T. 199000)STOP

c
[
(o
6660 WRITE(16,

51)

CHANNEL INFODRMATIDN FOR FILE 1

READ(15, #) ICHANI1
IF(ICHAN1. LT. 1) CALL SCRCLR

IFCICHANL. LT. 1) WRITE(16, 9600)

IF(ICHANL. LT. 1) GO TO 6660

C QUERY USER FOR TAPE LDADING INFORMATION.

CALL SCRCLR

WRITE(16,

READ(15, #) TAPE1

1000 WRITE(164,

READ(15, #)FILE1L

IF(FILEL.
IF(FILEL.
IF(FILEL.
IF(FILEL.

e NoNeNel

2)
3)

LE. O)
LE. O)
LE. 0)
LE. O)

CALL SCRCLR

2000 WRITE(16,

7)

READ(195, #)IY1
IF(IY1.LE. O) CALL SCRCLR
IF(IYL1.LE. O) WRITE(14, 9200)
IF(IY1.LE. O) G0 TO 2000

3000 WRITE(16,

8)

READ(15, #) IEY1
IF(IEY1. LE. IY1) CALL SCRCLR

IFC(IEYL. LE. IY1) WRITE(16, 9300)

CALL SCRCLR
WRITE(16, 2000)
CALL PAUSE(4)
GOTO 1000

ENTER LINE CODDORDINATES FOR FILE 1

IF(IEY1. LE. IY1)GOD TO 3000

INREC1=IEY1-~1Y1

ICi=1Y1-1
C

C ENTER COLUMN CODORDINATES FOR FILE 1 WINDOW

. C

119



4000

5000

OO0

c

c

c

bbb61

c

C QUERY
c

1001

c

C ENTER
c

2001
3001

120

WRITE(16:9)

READ(15, #)IX1

IF((IX1.LE. 0).OR. (IX1 GT.BPREC1)) CALL SCRCLR
IF((IX1.LE. O). OR. (IX1, GT.BPREC1)) WRITE(16,9400)
IF((IX1.LE. O). OR. (IX1 GT.BPREC1)) GO TO 4000
WRITE(16,10)

READ(15, #) IEX1
IF((IEX1.LE. IX1). OR. (IEX1. GT. BPREC1))CALL SCRCLR
IF((IEXL. LE. IX1). OR. (IEX1. GT. BPREC1))WRITE (14, 9500)
IF((IEXL. LE. IX1). OR. (IEX1. GT. BPREC1))G0O TO S000

FILE 2 INFORMATION QUERRIES

CALL SCRCLR

WRITE(164, 41)

WRITE(16,5)

READ (15, #)BPREC2
IF(BPREC2. GT. 199000)CALL SCRCLR
IF(BPREC2. GT. 199000)WRITE( 14, 9100)
IF(BPREC2. GT. 199000)CALL PAUSE(S)
IF(BPREC2. 6T. 199000)STOP

CHANNEL INFORMATIDN FOR FILE 2

WRITE(1&, 51)

READ(15, #) ICHAN2
IF(ICHAN2. LT. 1) CALL SCRCLR
IF(ICHAN2. LT. 1) WRITE(14, 9600)
IF(ICHAN2. LT. 1) GO TO 4461

USER FOR TAPE LDADING INFORMATION.

CALL SCRCLR

WRITE(14, 2)

READ (15, *) TAPE2

WRITE(16, 3)

READ (15, #)FILE2
IF(FILE2.LE. 0) CALL SCRCLR
IF(FILE2.LE. 0) WRITE(14, 9000)
IF(FILE2. LE. 0) CALL PAUSE(4)
IF(FILE2.LE. 0) GOTO 100t

LINE COORDINATES FOR FILE 2

CALL SCRCLR

WRITE(16,7)

READ(15, #)1Y2

IF(IY2. LE. 0) CALL SCRCLR
IF(IY2. LE. 0) WRITE(14, 9200)
IF(IY2.LE. O0) 60 TO 2001 -
WRITE(14, 8) i
READ (15, #) IEY2
IF(IEY2. LE. 1Y2) CALL SCRCLR
IF(IEY2. LE. 1Y2) WRITE(14, 9300)
IF(IEY2.LE. 1Y2) GO TO 3001



c

C ENTER
c

4001

5001

c

INREC2=IEY2~1Y2
IC2=1Y2~1
IF(INREC1. NE. INREC2) THEN
CALL SCRCLR
WRITE (14, 9945)
GD TO 2001
END IF

COLUMN COORDINATES FOR FILE 2 WINDOW

WRITE(16, 9)

READ(15, #)IX2

IF((IX2.LE. 0). OR. (IX2 GT. BPREC2)) CALL SCRCLR
IF((IX2.LE. 0). OR. (IX2. GT. BPREC2)) WRITE(16,9400)
IF((IX2. LE. 0). OR. (IX2. GT. BPREC2)) 60 TO 4001
WRITE(16, 10)

READ (1S, #) IEX2

IF((IEX2. LE. I1X2). OR. (IEX2. GT. BPREC2))CALL SCRCLR
IF((1IEX2. LE. IX2). OR. (IEX2. 6T. BPREC2))WRITE(164, 9500)
IF((IEX2. LE. IX2). OR. (IEX2. GT. BPREC2))G0 TO 5001

C NEW TAPE INFORMATION

- C

626

c

WRITE(16,13)
READ (15, #)STAPN
WRITE(16, 14)

READ(1S, #)FILN
IF(FILN. LE. 0)CALL SCRCLR
IF(FILN. LE. O)WRITE(16, 30)
IF(FILN. LE. 0)CALL PAUSE(4)
IF(FILN.LE. 0)G0 TO 626

C PARAMETER CHECKS COUNTERS

c

c

ISAMP1=(IEX1-IX1)+1
I1SAMP2=(IEX2-IX2)+1
IF(ISAMP1. NE. ISAMP2) CALL SCRCLR
IF(ISAMP1. NE. ISAMP2) WRITE (16, 9943)
IF(ISAMP1. NE. ISAMP2) GO TO 4000
IBYTE1=((BPREC1-4)/1CHAN1)
IBYTE2=((BPREC2-4)/ICHAN2)

IFLG = O

ILNTOT = INREC1+1

ILNS= 1Y1

ILNE= IEY1

IL=0

18S= IX2+4

ISSP=1EX2+4

IDS= IX1+4

IDSP=IEX1+4

FIL1=FILE1

TAPE=TAPE1

C READ IN HEADER INFORMATION FOR TAPE ID RECORD

c

121
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o006

1113

1234

1112

c

C WRITE
c

100

CALL SCRCLR
WRITE(16, 44)
READ( 15, #) IRUN

HEAD (1)=STAPN
HEAD(2)=FILN

HEAD (3)=IRUN

HEAD (5)=1CHAN1+ICHAN2
HEAD(6)=1SAMP1+&

HEAD (20)=ILNTQT

END OF DATA ENTRY SECTION
TAPE MOUNTING PROCEDURES

CALL SCRCLR

CALL MOUNT(TAPE. 12, ‘RD*)
CALL SCRCLR

CALL MOUNT(STAPN, 13, ‘R1 ‘)
CALL SCRCLR

CALL RINGIN(12, FLAG)
IF(FLAG. EQ. O)WRITE(16, B0O)
IF(FLAG. EQ. O)CALL PAUSE(S)
IF(FLAG. EQ. 0)CALL TOPRU(12)
IF(FLAG. EQ. 0)STOP

CALL RINGIN(13,FLAG)
IF(FLAG. EGQ. 1)WRITE(14, 801)
IF (FLAG. EQ. 1)CALL PAUSE(5)
IF(FLAG. EQ. 1)CALL TOPRU(13)
IF (FLAG. EQ. 1)STOP

FORWARD BOTH TAPES TO CORRECT POSITION

WRITE(16, 47)
IF(FILN. EQ. 1)60 TO 1234
IJJU=FILN-1
DO 1113 IJ=1, IJJ

CALL TOPFF(13)
CONTINUE

IF(FIL1.EQ.1)G0 TO 100
IKK=FIL1~-1
DO 1112 IK=1, IKK

CALL TOPFF(12)
CONTINUE

HEADER RECORD TO TAPE

CALL SCRCLR

CALL TOPWR (13, 800, ERROR, HEAD)
IF(ERROR. NE. O)WRITE(15, 9919)
IF(ERROR. NE. 0)CALL PAUSE(5)
IF (ERROR. NE. 0)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF (ERROR. NE. 0)STOP

122



Cc SKIP UNWANTED RECORDS/ HEADER RECORD

c

8862 CALL TOPRD(12, 800, ERROR, RDD:, NRTRY)

c

c

C SELECT RECORD LENGTH FOR READING AND RECORD LENGTH IN BYTES.
C WE IMMEDIATELY CHECK FOR MEMORY CONSTRAINTS.

c
INREC=INREC1+1
c
I11SAMP=BPREC1
c
C SETTING UP DISK SPACE
c
CALL SCRCLR
WRITE(16, 52)
OPEN(UNIT=1, STATUS=‘NEW‘, ACCESS='DIRECT’,
+ FORM= UNFORMATTED /, RECL=12)
WRITE (1, REC=1) (TEM(KK), KK=1, 3)
OPEN(UNIT=2, STATUS='NEW’, ACCESS='DIRECT ",
+ FORM=‘UNFORMATTED‘, RECL=IISAMP)
c
C BEGIN TO READ DATA FROM THE TAPE.
C

WRITE(14,28)

READ(15, #)IP

IF(IP. NE. 0)CALL TOPFS(12, IP, ERROR)
IF(ERROR. NE. O)WRITE (14, 9800)

IF (ERROR. NE. 0)CALL PAUSE(S5)

IF (ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)STOP
IF(IY1. NE. 1)CALL TOPFS(12.IC1, ERROR?
IF (ERROR. NE. O)WRITE (16, 9905)

IF (ERROR. NE. O)CALL PAUSE(S5)
IF(ERROR. NE. 0)CALL TOPRU(12)

IF (ERROR. NE. 0)STOP

WRITE(146,13)

Cc
C READING AND WRITING DATA TO THE HARD DISK.

c
DO 16 I=IY1, IEY1
CALL TOPRD(12, BPREC1, ERROR, DATA, NRTRY)
WRITE(14, %) I
IF (ERROR. NE. O)WRITE (16, 9900)
IF (ERROR. NE. O)CALL PAUSE(S)
IF (ERROR. NE. O)CALL TOPRU(12)
IF (ERROR. NE. 0)STOP
WRITE(2, REC=III)(DATA(K), K=1, BPREC1)
III=III+1
16 CONTINUE
c
C NEED TO CLOSE DISK FILE THE REOPEN IT I THINK
c
Cc CLOSE(UNIT=1)
c CLOSE (UNIT=2)
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o000 0

o000

[sNeNel

8650

8712

8882

292

CALL MOVBYT(ZERO, 1,2,0NE, 0, 1, 1)

HOW TO BACK SPACE THE TAPE TO THE START OF THE FILE

CALL TOPBS(12, 2, ERROR)
IF (ERROR. NE. O)CALL SCRCLR
IF(ERROR. NE. O)YWRITE (14, 9905)
IF(ERROR. NE. O)CALL PAUSE(5)
IF (ERROR. NE. O)CALL TOPRU(12)
IF (ERROR. NE. 0)STOP

CHECK TO SEE IF ORIGINAL FILES ON SAME TAPE IF YES 60 TO FILE2
ELSE REWIND AND MOUNT SECOND TAPE

IF(TAPE1l. EQ. TAPE2)GD TO 8650
CALL TOPRU(12)

TAPE MOUNTING PROCEDURES

TAPE=TAPE2

FIL1=FILER

CALL SCRCLR

CALL MOUNT(TAPE. 12, ‘RD’)
CALL SCRCLR

CALL RINGIN(12,FLAG)
IF(FLAG. EG. 0)WRITE (14, 800)
IF(FLAG. EQ. 0)CALL PAUSE(5)
IF(FLAG. EQ. O)CALL TOPRU(12)
IF (FLAG. EQ. O)STOP

IF(TAPEL. EQ. TAPE2)FIL1=FILE2-FILE1
IF((FIL1. EQ. 1). AND. (TAPEL1. NE. TAPE2))GO TO 8882
IF((FIL1I.NE. 1). AND. (TAPE1. NE. TAPE2))FILI=FIL1-1
WRITE(1&,47)
IKK=FIL1
IF(IKK. EQ. 0260 TD 8712
DO 8712 IK=1, IKK
WRITE(16, #)IK
CALL TOPFF(12)
CONTINVE

WRITE (16, #) IKK
CALL TOPRD(12, 800, ERROR, RDD, NRTRY)
IF (ERROR. NE. 0)CALL PAUSE(5)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. 0)STOP
IF(IY2. NE. 1) THEN
ISKIP=1IY2-1
DO 292 I = 1, IBKIP
CALL TOPRD(12, BPREC2, ERROR, RDD.: NRTRY)
IF (ERROR. NE. 0)CALL PAUSE(S)
IF(ERROR. NE. O)CALL TOPRU(12)
IF (ERROR. NE. 0)STOP
CONT INVE
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000

24

25

23

444

555

333

END IF

125

REOPEN FILE TO RESET THE POINTER (NO REWIND COMMAND)

OPEN(UNIT=1, STATUS='0LD‘, ACCESS='DIRECT,
+ FORM=‘UNFORMATTED /, RECL=12)

READ (1, REC=1) (TEM(KK), KK=1, 3)

OPEN(UNIT=2, STATUS='0LD‘, ACCESS=‘DIRECT,
+ FORM='UNFORMATTED /, RECL=TEM(1))

IF(ERROR. NE. 0)CALL PAUSE(5)
IF (ERROR. NE. 0)CALL TOPRU(12)
IF(ERROR. NE. 0)5TOP

WRITE THE DATA RECORDS TO THE TAPE

DO 22 I=1, INREC

LIT(1)=1

K=5

READ (2,

REC=I) (RDD(KK), KK=1, IISAMP)

IDT=IDS
IDTP=IDSP

DO 23 ICN=1, ICHAN!?
p0 24 I1J=IDT, IDTP

DATA(K)=RDD(IJ)
K=K+1

CONTINUE
DO 25 IPA=1,6

DATA(K)=0ONE(2)
K=K+1

CONTINUE
IDT=(IBYTE1#ICN)+IDS
IDTP=(IBYTEI{#ICN)+IDSP

CONTINUE

CALL TOPRD(12, BPREC2, ERROR, RDD, NRTRY)

IF (ERROR.
IF (ERROR.
IF (ERROR.
IF (ERROR.
IF (ERROR.

IST=1SS

ISTP=I8SP

NE. Q)WRITE(14, 61)
NE. O0)CALL PAUSE(5)
NE. 0)CALL TOPRU(12)
NE. O)CALL TOPRU(13)
NE. 0)STOP

DD 333 J=1. ICHAN2
DO 444 Jy=IST. ISTP

DATA(K)=RDD(JJ?
K=K+1

CONTINUE
DO 555 1A=1,6

DATA(K)=0NE(2)
K=K+1

CONTINUVE
IST=(IBYTE2#J)+ISS
ISTP=(IBYTE2#J)+1SSP

CONT INUE
K=K-1



22

c

CALL TOPWR(
IF (ERROR. NE
IF (ERROR. NE
IF(ERROR. NE
IF (ERROR. NE

CONTINUVE
CALL SCRCLR

13, K, ERROR, DATA)

. 0)WRITE(16, 2925)
. 0)CALL PAUSE(5)

. 0)CALL TOPRU(1IZ)
. 0)STOP

WRITE(164, 26)
CALL PAUSE(35)

C WRITE END OF FILE MARKER

c

8710

c

CALL TOPEF(13)

C CHOOSE TO WRITE END OF TAPE RECORD

c

301

c

CALL SCRCLR
WRITE(164, 300)
WRITE(164,27)
READ(15, #)ICH

IF((ICH. NE. 1). AND. (ICH. NE. 2))CALL SCRCLR
IF(CICH. NE. 1). AND. (ICH. NE. 2))WRITE(16,31)
IF(C(ICH. NE. 1). AND. (ICH.NE. 2))60 TO 301
IF(ICH. EQ. 1)CALL ENDTP

C EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES

c
200

c

=O0O0O0

WRITE(16, 26)
CALL PAUSE(S)

CALL TOPRU(12)
CALL TOPRU(13)

FORMAT STATEMENTS

FORMAT (20X, /#4835 304030 20303 46 4030 369034 3036 36 30 36 30 A HE BB B et A R NN 7, /, /,

+ 20X, ¢ LARSMRG IS DESIGNED TO MERGE ONE LARS‘, /.

+ 20X, FILE WITH ANOTHER TO CREATE A MULTI /s
+ 20X, CHANNEL LARS FORMATTED FILE OWEANE

+ 20X, /I I I G BRI RRR, /)
FORMAT(/, 27X, ‘=== ENTER TAPE NUMBER =~-"')

FORMAT (27X, ‘=—— ENTER FILE NUMBER ===')

FORMAT(20X, ‘=—— ENTER NUMBER OF BYTES PER RECORD ---')
FORMAT (25X, ‘=—— ENTER THE STARTING LINE -—-')

FORMAT (26X, ‘=== ENTER THE ENDING LINE -—-')

FORMAT (24X, ‘=== ENTER THE STARTING COLUMN ——-/)

FORMAT (25X, ‘=== ENTER THE ENDING COLUMN —--=7)

FORMAT (19X, ‘——— ENTER TAPE NUMBER OF TAPE FOR WRITING ———')
FORMAT (23X, ‘=—= ENTER FILE NUMBER FOR WRITING ---*)

FORMAT (/, 24X, ‘%

+ 24X,
+ 24X, ‘#
FORMAT (/, 20X, ’#
+ 20X,

3 3H4EHEAE 0 I S A 3 0 0 3 3 AR 0 S AN N R Y, /),
DATA STORAGE IN PROGRESS‘, /,

PRI I FATT ST TR S T NS

PEREET R SR F PR 3 Y 1 T L e s AN
LARSYS RE-FORMAT PROCEDURE COMPLETE’, /.
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+ 20X, /A I 3 3 3 3 I SR S 3 )
27 FORMAT (37X, “1-YES’, /, 37X, ‘2-ND")
28 FORMAT(/, 17X, ‘——— ENTER NO. OF NON DATA RECORDS TO ADVANCE =-=-~/,
19 FORMAT (/) 26X /#3353 3605333033 336 333 5 30 2 4 B2 7, /,
+ 26X, * DATA STORAGE COMPLETE “, /,
+ DEX s 73033 303 36 36 30 4 36 36 38 3638 36 3630 36 34 36 363 I3 33038 7 )
40 FORMAT (/) 26X, /#3433 8303 330 3 303 134304 H S HHHH R 2R/, /,
+ 26X, INFORMATION FIRST FILE ‘) /,
+ DEX ) ! M40 303 3 2 S R )
41 FORMAT (/) 26X, /33838363635 3 303036 36 3036 3 36 3 36 36 36 30 34 34 3 3630 30034 3 4, /,
+ 26X, © INFORMATION SECOND FILE ‘. /.
+ DEX ) ! I 33 3 33 3083 303036 330 S R H I /)
44 FORMAT (20X, '=—=—— ENTER RUN NUMBER FOR NEW TAPE —=--")
47 FORMAT (15X, ' FOWARDING THE TAPE TD THE CDRRECT POSITION’)
o1 FORMAT (10X, ‘=== ENTER NUMBER OF TOTAL CHANNELS TO BE STORED ---
52 FORMAT (/, 24X, /#3334 3303536 30 46 36 46 363036 36 36 3046 36 3 30 S 30362436 7, /),
+ 24X, * FORMATTING DISK SPACE /, /,
+ DA X, /I I 63 3 S S /)
300 FORMAT (20X, ’ -—= WRITE END OF TAPE RECORD ~-- )
329 FORMAT (SX, "NORMAN S. LEVINE %)
802 FORMAT (/) 24X, /333383 3 36 30 5 3 3 30 36 36 96 36 36 3636 3030 36 3 30 3030 30 3636 % ¢, /,
+ 24X, * DATA TRANSFER IN PROGRESS’, /,
+ 24X, {33300 43 4 S )
C
C ERROR STATEMENTS
C
61 FORMAT (/, ’### ERROR: IN READING DATA RECORD ##s‘, /)
62 FORMAT (/, /### ERROR: IN WRITING DATA RECORD ###’, /)
&3 FORMAT (/, ’### ERROR: IN BACKSPACING RECORD ###’, /)
30 FORMAT (/, “##% ERROR: FILE NUMBER DUT OF RANGE s###’, /)
31 FORMAT (/, ‘### ERROR: AVAILABLE CHOICES ARE 1 DR 2 ##%#‘,/)

800 FORMAT (/, ‘### ERROR: WRITE RING IN DATA TAPE ##%’,/)

801 FORMAT(/, ‘##3# ERROR: WRITE RING IS NOT IN DATA TAPE ###‘,/)
9000 FORMAT(/, ‘### ERROR: IMPROPER FILE SPECIFICATION ###%’,/)

9100 FORMAT(/, ‘### MEMORY ERROR: CONTACT PROGRAMMING STAFF i##%’, /)
9200 FORMAT(/, ‘#%# ERROR: STARTING LINE NUMBER OUT OF RANGE ###’,/)
9300 FORMAT(/, ‘### ERROR: ENDING LINE NUMBER OUT OF RANGE ###‘,/)
9400 FORMAT(/, ‘### ERROR: STARTING COLUMN NUMBER OUT OF RANGE #i#’, /}
9500 FORMAT(/, /##% ERROR: ENDING COLUMN NUMBER QUT OF RANGE 3#i#3#7, /)
94600 FORMAT(/, ‘### ERROR: IN CHANNEL SPECIFICATION ###’,/)

9700 FORMAT(/, ‘### ERROR: WRITE RING IN TAPE ##%’,/)

9800 FORMAT(/, ‘### ERROR: IN FORWARDING RECORDS ###’, /)

9900 FORMAT(/, ‘##% ERROR: IN READING DATA RECORD ###‘, /)

9905 FORMAT(/, ‘###% ERROR: IN BACKSPACING A RECORD ###7,/)

9910 FORMAT(/, ‘##% ERROR: IMPROPER DATA INPUT FOR HEADER RECORD ### ',
9915 FORMAT(/, ‘### ERROR: WRITE RING IS NOT IN TAPE ###’,/)

9919 FORMAT(/, ‘### ERROR: IN WRITING HEADER RECORD ###’,/)

9920 FORMAT(/, ‘#%# ERROR: IN WRITING HEADER RECORD ###’, /)

9925 FORMAT(/‘### ERROR: IN WRITING DATA RECORD ###/, /)

9943 FORMAT(/, ‘##%# ERROR: WINDOW SIZE INCORRECT CHECK COLUMNS ###’, /.
9945 FORMAT(/, ‘### ERROR: WINDOW SIZE INCORRECT CHECK LINES ###’;/)
9990 FORMAT(/, ‘##% ERROR: IMPROPER FILE SPECIFICATION ##%’,/)

9991 FORMAT(/, ‘###% ERROR: IN BACKSPACING DATA RECORDS ###’, /)

STOP

127



OO0 0O00000O000O0O0

e Xe Ne K

OO0

OO0

END

35 5 35 38 36 303 35 36 36 36 38 3 S 35 35 36 30 0 35 35 38 36 3 36 3 30 38 36 36 3 36 3 3 36 36 3 3¢ 3 3 30 3636 IE I 30 338 636 44 36 36 36 30 IS IE IS

PROGRAM NAME: ENDTP IRSAP MODULE:

PROGRAM TYPE: SUBROUTINE

PURPOSE: WRITE END OF TAPE MARK

DESIGNER (S): MICHAEL P. BISHOP

PROGRAMER (S): MICHAEL P. BISHOP

WRITE

WRITE

SUBRDUTINES CALLED: 1.) TOPWR 7.)
2. ) PAUSE i 8.)
3. ) TOPRU ?.)
4. ) TOPEF 10.)
S.) 11.)
6.) 12.)
B34 3403 T 5 30 36 33 38 3 100 I FE I SE I H A S0 B SR S 3 3 B R B B B B RSB B S S R B R R S S R R

SUBROUTINE ENDTP
INTEGER#4 HEAD{(200). N, ERROR
WRITE(16, 1)
READ(15, #)HEAD(1)
WRITE(1&,2)
READ(15: #)N
HEAD (2)=N+1
DO 10 I=3,200
HEAD(I)=0
CONTINUE

END OF TAPE RECORD

CALL TOPWR(13, 800, ERROR, HEAD)
IF(ERROR. NE. O)WRITE (15, 3)
IF(ERROR. NE. O0)CALL PAUSE(S5)
IF(ERROR. NE. Q)CALL TOPRU(13)
IF(ERROR. NE. 0)CALL TOPRU(12)
IF(ERROR. NE. O)RETURN

TWO END OF FILE MARKERS

CALL TOPEF(13)
CALL TOPEF{(13)

FORMAT STATEMENTS
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[ARNE

FORMAT (20X, ‘—=— ENTER TAPE NUMBER OF NEW DATA TAPE =--~-')

FORMAT (18X, '——— ENTER NUMBER OF FILES ON NEW DATA TAPE —---')

FORMAT (/, ‘### ERROR IN WRITING END OF TAPE RECORD ###‘, /)
RETURN

END
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C 3638 36 3634 36336 36 36 38 336 36 336 36 36 36 3 3636 36 3030 36 36 3 3696 36 36 36 26 36 36 3 36 36 2 60 030 3036 60 3 4 4 W HH S I H

o PROGRAM NAME: RESAMP IRSAP MODULE: TAPE OPERATION
o
o PROGRAM TYPE: APPLICATION
o
o PURPDSE: REFORMAT BIL BY RECORD FORMATTED DATA TO LARS FORMAT.
o
o
c DESIGNER (8): RICHARD WALKER (JPL) AND NORMAN 5. LEVINE
o
[ PROGRAMER (S): NORMAN S, LEVINE
c
c SUBROUTINES CALLED: 1.9
c 2.)
o 3.)
o 4.)
(o} S.)
[ 6.)
o
C VARIABLE DECLARATIONS
o
IMPLICIT INTEGER (A-2)
REAL#4 DEFL., TILT.SCALE,PI,RADIX, THETA, XMAX1, XMAX2, XMAX, SMAX,
+ H: HH. R, 5, X, GREM
INTEGER#2 TWO, IMAX, SL, 88, NL., NS, NTL, EL, IDX, NDX, MDX
LOGICAL#1 BUFF (80000), OBUFF (80000), PRBUF (34)
INTEGER#4 TAPE, STAP.FIL1,FIL2, NRTRY. ERROR,
+ TEST, FLAG, CH
LOGICAL#1 ONE(2)
INTEGER#4 ADDR (40000)
EQUIVALENCE (TWO, ONE)
DATA P1/3. 1415927/, RADIX/256. O/
DATA TWO/0/
o
C INITALIZE VARIABLES
o
S8=1
o
C READ IN IMAGE PARAMETERS
o

CALL SCRCLR
WRITE(164,5)

1 WRITE(16,15)
READ (15, #)NTL
WRITE(16, 25)
READ(15, #)8L
WRITE(164, 35)
READ(15, #)NL

CHECK LINE PARAMETER

aoaoo

EL=8L+NL-1
IF(EL. LT. NTL) CALL SCRCLR
IF(EL. LT. NTL) WRITE(164, 2005)



OO0

OO0

OO0

o] OO0

132

IF(EL. LT. NTL) €0 TO 1

CALL SCRCLR

WRITE(16, 45)
WRITE(16, 55)
READ(15, #)NS

READ IN THE SCANNER PARAMETERS

WRITE(16, 65)
READ (15, #)DEFL
WRITE(164,75)
READ(15, #)TILT
WRITE(16, 85)
READ(15, #)SCALE

CONVERT ANGLES TO RADIANS

DEFL=(DEFL#PI)/180
TILT=(TILT#PI1)/180

CALCULATE PARAMETERS FOR THE RESAMPLING ADDRESS BUFFER

IF(TILT. NE. 0) THEN
SMAX=NS
H=(SMAX/DEFL#2)#SCALE
HH=H#COS(TILT)
THETA=DEFL+TILT
XMAX1=HH#TAN(THETA)
XMAX2=HH#TAN(DEFL-TILT)
IMAX1=XMAX1+0. 5
XMAX=XMAX1+XMAX2
IMAX=XMAX+0. 5
NSO=XMAX+1. 5

ELSE
R=NS
SMAX=(R-1.0)/2.0
H=(SMAX/DEFL ) #SCALE
XMAX=H#TAN(DEFL}
NSO=2. O#XMAX+1. 5

END IF

LOADING THE RESAMPLING ADDRESS BUFFER

IF(TILT. NE. O) THEN
FOR TILTED SCANNER
DO 10 J=1, IMAX1
R=J~1
S=H*ATAN( (R+XMAX2-XMAX) /HH) + THETA%H
IF(S.LT.0) S=0
5=5/8CALE
ADDR (J)=S#RADIX+0. 5
CONTINUE
KK=IMAX1+1
DO 20 J=KK, IMAX



R=J-1
S=H#ATAN{ (R+XMAX1) /HH)+THETA#H
8=8/8CALE

IF(S.LT. 0) S=0
ADDR(J)=S#RADIX+0. 5

20 CONTINUE
ELSE
DO 30 J=1.,NSO
R=J-1
X=R~XMAX
THETA=ATAN(X/H)
S=THETA#H/SCALE+SMAX

IF(S.LT.0) 5=0.0
ADDR (J)=S#RADIX+0. 5
30 CONTINUE
END IF

RESAMPLE EACH INE TO CORRECT FOR THE DISTORTION

DEFINE PARAMETERS

OOOO0O0

NRTRY=3
ERROR=0
TEST=2

REQUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

OO0

WRITE(16, 93)
READ(15, #) TAPE

11 WRITE(16,105)
READ(15, #)FIL1
IF(FIL1. LE. O)THEN
CALL SCRCLR
WRITE(14, 32)
CALL PAUSE(4)
G0 TO 11

END IF

WRITE(16,18)
READ(15, #)CH

WRITE(16,13)
READ(15, #)STAP

21 WRITE(16, 14)
READ(15, #)FIL2
IF(FIL2. LE. O)THEN
CALL SCRCLR
WRITE(14, 32)
CALL PAUSE(4)
G0 TO 21

END IF
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C TAPE MOUNTING PROCEDURES

C
CALL SCRCLR
CALL MOUNT(TAPE, 12, ‘RO")
CALL SCRCLR
CALL MOUNT(STAP. 13, ‘RI’)
CALL SCRCLR
CALL RINGIN(12, FLAG)
IF(FLAG. EQ. O)THEN
WRITE(1&, 800)
CALL PAUSE(3)
CALL TOPRU(12)
STOP
END IF
C
CALL RINGIN(13, FLAG)
IF(FLAG. EQ. 1) THEN
WRITE(1&,801)
CALL PAUSE(S5)
CALL TOPRU(13)
STOP
END IF
C
C FORWARD BOTH TAPES TO CORRECT POSITION
C
IF(FIL1.EG. 1)60 TO 31
IKK=FIL1i-1
DO 1112 IK=1, IKK
CALL TORFF(12)
1112 CONTINUE
c
31 IF(FIL2. EQ. 1)G0 TO 101
IJU=FIL2-1
DO 1113 IJ=1,1WJ
CALL TOPFF(13)
1113 CONTINUE
c
C READ AND THEN WRITE DATA RECORDS TO TAPE
c
101 ISAMP=NS#CH
IPUT=NSO#CH
WRITE(1&, BO2)
c
C SKIP UNWANTED LINES
c
IF(SL. NE. 1) THEN
DO 40 I=1,SL-1
CALL TOPRD(12, ISAMP, ERROR, BUFF, NRTRY)
40 CONTINUE
END IF
c
C READ IN LINE
Cc

DO S0 I=sL.,EL
- CALL TOPRD(12, ISAMP, ERROR. BUFF: NRTRY)



IF(ERROR. NE. O) THEN
WRITE(16,115)
CALL PAUSE(3)
CALL TODPRU(12)
CALL TORRU(13)

STOP
END IF
I18T=1
ISTP=NS0
c
C START CHANNELS LOOP
[+
NDX=0
DO 60 J=1,CH
K=0
c

€ SAMPLES LOOP
c K HAS BEEN SET TO ZERO (0)
DO 70 JJU=1ST, ISTP

K=K+1

C LINEAR INTERPOLATION
IDX=ADDR (K) /RADIX
MDX=IDX+NDX+1
QREM=ABS(IDX~(ADDR(K)/RADIX))
TWO=0
ONE(2)=BUFF (MDX)
P1=TWO
TWO=0
ONE(2)=BUFF (MDX+1)
P2=TWO
P2=(P2-P1)#GREM+. 5
TWO=P1+P2

C PACK RESAMP ARRAY
OBUFF (JJ)=0NE(2)

70 CONTINUE

Cc
IST=18TP+1{
ISTP=ISTP+NS0O+!
NDX=NDX+NS

&0 CONTINUE

Cc

C WRITE OUT RESAMPLES RECORD

Cc

CALL TOPWR(13, IPUT, ERROR, OBUFF)
IF(ERROR. NE. 0) THEN
WRITE(16, 22)
CALL PAUSE(D)
“CALL TOPRU(1I2)
CALL TOPRU(13)
STOP
END IF
c
50 CONTINUE

c
C WRITE END OF FILE MARKER
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CALL TOPEF(13)

CHOOSE TO WRITE END OF TAPE RECORD

OO0 O

CALL SCRCLR

301 WRITE(16, 300)
WRITE(16, 24)
READ(15, #)ICH
IFC((ICH. NE. 1). AND. (ICH. NE. 2))CALL SCRCLR
IF(CICH. NE. 1). AND. (ICH. NE. 2)))WRITE(14, 125)
IF((ICH. NE. 1). AND. (ICH. NE. 2))G0 TO 301
IF(ICH. EQ. 1)CALL SCRCLR
IF(ICH. EQ. 1)60 TQ %00

Cc

C CHOOSE TO COPY ANOTHER FILE TO TAPE

Cc
CALL SCRCLR

51 WRITE(14: 23)
WRITE(14, 24)
READ(15, #)TEST
IF((TEST. NE. 1). AND. (TEST. NE. 2) )CALL SCRCLR
IF((TEST. NE. 1). AND. (TEST. NE. 2))WRITE(16, 125)
IF((TEST. NE. 1). AND. (TEST. NE. 2))60 TO 51
IF(TEST. EG. 2)20 TQ 900

Cc

C ADVANCE FILES FOR READING AND WRITING

Cc

1001 WRITE(16, 33)
READ(15, #) IFILE
IF(IFILE. LE. FIL1)CALL SCRCLR
IF(IFILE. LE. FIL1)WRITE(14, 9990)
IF(IFILE. LE.FIL1)GO TO 1001
ISTT=IFILE-FIL1
CALL TOPBS(12. 2, ERROR)
IF(ERROR. NE. O)WRITE(14, 9991)
IF (ERROR. NE. O)CALL PAUSE(S)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL. TOPRU(13)
IF(ERROR. NE. 0)STOP

DO 80 JJ =1, ISTT
CALL TOPFF(12)

80 CONTINUE
FIL1=IFILE

c

2001 WRITE(14, 34)
READ(15, #)IIFILE
IF(IIFILE. LE. FIL2)CALL SCRCLR
IF(IIFILE. LE.FIL2)WRITE(14, 9990)
IF(IIFILE. LE. FIL2)G0 TO 2001
FIL2=IIFILE
IF(TEST. EQ. 1)60 TO 101

Cc

C EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES
Cc
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900 WRITE(164, 26)
CALL PAUSE(D)
[of
CALL TOPRU(12)
CALL TOPRU(13)
[of

WRITE(&, 135)NTL, NS, NSO, DEFL, TILT. SCALE
135 FORMAT(1X, * LINES ‘., I4,’ COLS IN ’,I4,’ COLS. 0OUT’. 14,
+ / SCAN ANGLE ‘,FS.2, ‘ TILT “,FS5.2,’ SCALE FACT. “,FS5.2)

[od DO 40 J=1, NSO

C I=ADDR(.J) /RADIX

[ WRITE(&, 145)J, 1

C145 FORMAT (1X, ‘SAMPLE NUMBER “‘, 12, 2X, ‘ADDRESS NUMBER ‘., 16)

C40 CONTINUE

[

C FCRMAT STATEMENTS

[

5 FORMAT ( 10X, 733638353035 30 36 3630 30 36 36 3636 363048 3035 45 38 30 3 3630 30 2630 3030 30 36 30 30 0 S 3 S0 0 3004 7, /)
+ 15X, ‘RESAMP IS DESIGNED TO PERFORM’, /, 25X, ‘A PANORAMA CORRECTIOR
4 5/ 10X, 7 33303656 330 35 3 46 3538 40 46 46 26 36 3 3146 26 2630 35 F 3030 003 0 S S /)

15 FORMAT (15X, ‘ENTER THE TOTAL NUMBER OF LINES IN THE IMAGE’)

25 FORMAT (/, 20X, ‘ENTER THE STARTING LINE NUMBER’)

35 FORMAT(/, 20X, ‘ENTER THE ENDING LINE NUMBER )

{005 FORMAT (5X, /#### ERROR: IN TOTAL LINES CALCULATION ####‘)

45 FORMAT (92X, ‘FOR THIS PROGRAM THE STARTING SAMPLE MUST BE 1/,
+ /,5X, ‘AND THE ENDING SAMPLE MUST BE THE LAST SAMPLE IN THE ‘.
+ /,5X, ‘SCAN LINE')

55 FORMAT (/, 15X, ‘ENTER THE TOTAL NUMBER OF SAMPLES PER LINE~’)

65 FORMAT (/, 15X, ‘ENTER THE SCAN ANGLE FOR THE SCANNER ‘)

75 FORMAT (/, 15X, ‘ENTER THE TILT OFF NADIR FOR THE SCANNER’)

85 FORMAT(/, 10X, ‘ENTER THE EXPANSION (>1.)OR CONTRACTION (<1.)~’,
+ / FACTOR’)

95 FORMAT (20X, /——— ENTER TAPE NUMBER OF ORIGINAL TAPE —-—-')

105 FORMAT (20X, ‘== ENTER FILE NUMBER FOR ORIGINAL TAPE -—-')

13 FORMAT (19X, ‘=—— ENTER TAPE NUMBER OF TAPE FOR WRITING —---')

14 FORMAT (23X, ‘=—— ENTER FILE NUMBER FOR WRITING ---')

18 FORMAT (27X, ‘ENTER THE NUMBER OF CHANNELS’)
115 FORMAT(/, ‘### ERROR: IN READING DATA RECORD ###7,/)
22 FORMAT(/, /### ERROR: IN WRITING DATA RECORD ##%’, /)

23 FORMAT (20X, /==~ DO YOU WISH TO FORMAT ANOTHER FILE ——-')
300 FORMAT (20X, * -== WRITE END OF TAPE RECORD -—- )
24 FORMAT(37X, 1-YES’, /, 37X, '2-NO"’)

26 FORMAT(/, 20X, * —-- DATA TRANSFER COMPLETE -—— )

32 FORMAT (/, ‘### ERROR: FILE NUMBER OUT OF RANGE ###’, /)
125 FORMAT(/, ‘### ERROR: AVAILABLE CHOICES ARE 1 OR 2 ###/,/)
33 FORMAT (18X, ‘=—— ENTER NEW FILE NUMBER FOR ORIGINAL TAPE —~—-‘)
34 FORMAT (17X, ‘=~— ENTER NEW FILE NUMBER FOR WRITING TO TAPE -——')
800 FORMAT(/, ‘##% ERROR: WRITE RING IN DATA TAPE ###’, /)
801 FORMAT(/, ‘### ERROR: WRITE RING IS NOT IN DATA TAPE ###’,/)
802 FORMAT (/, 25X, ‘=== DATA CORRECTION IN PROGRESS —--—‘, /)
9990 FORMAT(/, ‘### ERROR: IMPROPER FILE SPECIFICATION ###’,/)
2991 FORMAT(/, ‘### ERROR: IN BACKSPACING DATA RECORDS ###’,/)

STOP

END
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CH 3 302 S0 3 F 230 130 S0 3 30 20 30 20236 2 JH 0 3 3 S 3 R 3 SR S S I S B SR A S
PROGRAM NAME: SWAP IRSAP MODULE: TAPE OPERATION

PROGRAM TYPE: APPLICATION

PURPOSE: REFORMAT VAX I#2 TO IBM I=#2 FORMAT

DESIGNER (S): NORMAN S. LEVINE

PROGRAMER (S5):NORMAN S, LEVINE

SUBROUTINES CALLED: 1.) BCRCLR 7.) TOPWR
2. ) MOUNT 8. ) TOPRD
3.) RINGIN 9. ) TOPEF
4.) PAUSE 10. ) ENDTP
5. ) TOPRU 11.)
&. ) TOPFF 12.)

T I I S S IR R I WP R R R RS ISR S IR G

OO0 O00

INTEGER*4 TAPE, STAP, LINE, FIL1, FIL2, NRTRY, ERROR,
+ ISAMP. RUNSEL, TEST, FLAG, SAMP, CH, IRUN

LOGICAL#1 DATT(BOO0Q), RDD(B0OOG), ONE(2)

INTEGER®#2 LIT(2), TWO

EQUIVALENCE (TWO, ONE)

DATA TWO/0/

DEFINE PARAMETERS

O00

TWO=0
NRTRY=3
ERROR=0
TEST=2

REQUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

OoO00

WRITE(16,9)
WRITE(16,11)
READ (15, #) TAPE

1 WRITE(16, 12)
READ(15, #)FIL1
IF(FIL1.LE. O)CALL SCRCLR
IF(FILL. LE. O)WRITE(16, 30)
IF(FILL1. LE. O)CALL PAUSE(4)
IF(FILY. LE. 0)GO TO

WRITE(16, 13)
READ (15, #)STAP

2 WRITE(16, 14)
READ(15, #)FIL2
IF(FIL2. LE. O)CALL SCRCLR
IF(FIL2. LE. OYWRITE(16, 30)
IF(FIL2. LE. O)CALL PAUSE(3)



c

c

IF(FIL2.LE. 0)GO TO 2

TAPE MOUNTING PROCEDURES

CALL
CALL
CALL
CALL
CALL
CALL

SCRCLR

MOUNT (TAPE. 12, ‘RO )

SCRCLR

MOUNT(STAP, 13: ‘R1 )

SCRCLR

RINGIN(12, FLAG)

IF(FLAG. EQG. 0)WRITE(16, 800)
IF(FLAG. EQ. 0)CALL PAUSE(5)
IF(FLAG. EQ. 0)CALL TOPRU(12)
IF(FLAG. EQ. 0)STOP

CALL RINGIN(13, FLAG)

IF(FLAG. EQ. 1)UWRITE(16, 801)
IF(FLAG. EQ. 1)CALL PAUSE(5)
IF(FLAG. EQ. 1)CALL TOPRU(13)
IF(FLAG. EQ. 1)STOP

C FORWARD BOTH TAPES TO CORRECT POSITION

c

111

123

111
c
c
c
100

c

C READ AND THEN WRITE DATA RECORDS TO TAPE

c

IF(FIL1.EQ. 1)60 TO 1234
IKK=FIL1-1
DO 1112 IK=1, IKK
CALL TOPFF(12)

2 CONT INUE
4 IF(FIL2.EQ. 1)G60 TO 100
IJJ=FIL2-1
DO 1113 1J=1, IJJ
CALL TOPFF(13)
3 CONTINUE

GQUERRY USER FOR HEADER INFORMATION. FROM TAPE ID RECORD

CALL
WRITE
READ(
WRITE
READ ¢

WRITE
DO 20

SCRCLR
(16, 13)
15, #)LINE
(16,17)
15, #)SAMP

(16, 802)
I=1,LINE
I1sT=1
ISTP=SAMP

CALL TOPRD(12, SAMP, ERROR., RDD. NRTRY)

IF (ERROR.
IF (ERROR.
IF (ERROR.
IF (ERROR.
IF (ERROR.

NE
NE
NE
NE
NE

.0IWRITE(14, 21)
.0)CALL PAUSE(S)
. 0)CALL TOPRU(12)
. 0)CALL TOPRU(13)
. 0)STOP
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DO 444 JJ=1ST, ISTP.2

CONTI
CALL TOPWR(1
IF (ERROR. NE.
IF (ERROR. NE.
IF(ERROR. NE.
IF (ERROR. NE.
IF (ERROR. NE.

CONT INVE

WRITE END OF FILE MARKER
CALL TOPEF(13)
CHOOSE TO WRITE END OF T

CALL SCRCLR

WRITE (16, 300)
WRITE( 164, 24)
READ(15, #) ICH
IF((ICH. NE. 1). AND.
IFC(ICH. NE. 1). AND.
IFC(ICH. NE. 1). AND.

Ja=JJ

JB=JA+1

DATT (JA)=RDD(JB)

DATT({JB)=RDD(JA)
NUE
3, SAMP, ERROR, DATT)
O0)WRITE(16, 22)
0)CALL PAUSE(3)
0)CALL TOPRU(12)
0)CALL TOPRU(13)
0)STOP

APE RECORD

(ICH. NE. 2))CALL SCRCLR
(ICH. NE. 2))WRITE(16, 31)
(ICH.NE.2))GO0 TG 301

IF(ICH. EG. 1)CALL ENDTP

IF(ICH. EG. 1)60 TO

200

CHOOSE TO COPY ANOTHER FILE TO TAPE

CALL SCRCLR
WRITE(16, 23)
WRITE(16, 24)
READ(15, #)TEST
IF((TEST.NE. 1). AND
IF((TEST. NE. 1). AND
IF((TEST. NE. 1). AND
IF(TEST. EG. 2)60 TO

. (TEST. NE. 2) )CALL SCRCLR
. (TEST. NE. 2) )WRITE(16, 31)
. (TEST.NE. 2))60 TO 3

700

ADVANCE FILES FDR READING AND WRITING

000 WRITE(16,33)

READ(15, #) IFILE
IFC(IFILE. LE. FIL
IF(IFILE. LE. FIL
IF(IFILE. LE. FIL
ISTT=IFILE-FIL!
CALL TOPBS(12,2
IF(ERROR. NE. O)W
IF(ERROR. NE. 0)C

1)CALL SCRCLR
1WRITE( 16, 2990)
1)GO TO 1000 ’

» ERROR) .
RITE(14, 9991)
ALL PAUSE(5)

IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF(ERROR. NE. 0)STOP



192

2000

Q0

G 9000

NOOOn
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DO 192 JJ =1, ISTT
CALL TOPFF(12)
CONTINUE
FILI=IFILE

WRITE(1&, 34)

READ(15, #)IIFILE
IF(IIFILE. LE. FIL2)CALL SCRCLR
IF(IIFILE. LE. FIL2)WRITE( 16, 9990)
IF(IIFILE. LE. FIL2)GO TO 2000
FIL2=IIFILE

IF(TEST. EQ. 1)G0 TO 100

EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES

WRITE(16, 26)
CALL PAUSE(5S)

CALL TOPRU(12)
CALL TOPRU(13)

FORMAT STATEMENTS

FORMAT (20X,
+ 20X, ¢
+ 20X, /
+ 20X,

£ B 4ESE AR E AR B B AR A 24 2R A0 SR S S S S RN, /), /),
S8WAP IS DESIGNED TO REFORMATS DEC-, /.,

FORMATTED I+#2 TAPES TO IBM I#2 TAPES. /,/./,
64640440 4R AR 46 S 20 42 40 S A S SE S SRS S S S S S e Y, /)

FORMAT (20X,
FORMAT (20X,
FORMAT (19X,
FORMAT (23X,
FORMAT (22X,
FORMAT (22X,
FORMAT (21X,
FORMAT (27X,

f=—= ENTER
/=== ENTER
/=== ENTER
/=== ENTER
‘ENTER THE
‘ENTER THE
‘ENTER THE
‘ENTER THE

FORMAT(/, ‘### ERROR:
FORMAT (/, “##% ERROR:
FORMAT(/, ‘### ERROR:
FORMAT (20X, ‘=== DO YOU WISH TO FORMAT ANOTHER FILE -—-')
‘ ——= WRITE END OF TAPE RECORD -—- )
FORMAT (37X, 1-YES’, /, 37X, ‘2=-NO")

FORMAT (20X,

FORMAT(/, 20X, *

FORMAT(/, ‘### ERROR:
FORMAT(/, ‘##% ERROR:
FORMAT (18X, ‘=== ENTER NEW FILE NUMBER FOR ORIGINAL TAPE ---/)
FORMAT (17X, ‘=== ENTER NEW FILE NUMBER FOR WRITING TO TAPE —-——/)
FORMAT(/, ’##% ERROR:
FORMAT(/, ‘##% ERROR: WRITE RING IS NOT IN DATA TAPE ###’,/)
FORMAT(/, 25X, ‘==~ DATA TRANSFER IN PROGRESS =--—’, /)
FORMAT(/, ‘### ERROR:
FORMAT(/, ‘##% ERROR:

sSTOP
END

—=— DATA TRANSFER COMPLETE -—-—-
FILE NUMBER OUT OF RANGE ###‘, /)
AVAILABLE CHOICES ARE 1 OR 2 ###/,/)

IMPROPER FILE SPECIFICATION
IN BACKSPACING DATA RECORDS ##+‘,/)

TAPE NUMBER OF ORIGINAL TAPE -—-')
FILE NUMBER FOR ORIGINAL TAPE —=)
TAPE NUMBER OF TAPE FOR WRITING ===')
FILE NUMBER FOR WRITING ———')

NUMBER OF LINES IN THE IMAGE‘)

RUN NUMBER FOR THE NEW IMAGE ‘)

NUMBER OF COLUMNS IN THE IMAGE’)
NUMBER OF CHANNELS’)

IN WRITING HEADER RECORD ###7, /)
IN READING DATA RECORD ##+/,/)
IN WRITING DATA RECORD ###/, /)

)

WRITE RING IN DATA TAPE ###/, /)

#3td 7, /)



OO0 00000000

OO0 -

OO0

WRN=00OO0O

336 4646 36 3030 36 3 30 0336 03 6 S0 S0 046 26 I S S0 30 646 T 26 S0 036 36 36 630 230 036 2020 S0 0040 S0 30 FE S I 3 38

PROGRAM NAME: ENDTP IRSAP MODULE:

PROGRAM TYPE: SUBROUTINE

PURPOSE: WRITE END OF TAPE MARK

DESIGNER (S): MICHAEL P. BISHOP

PROGRAMER (S): MICHAEL P. BISHOP

WRITE

WRITE

SUBROUTINES CALLED: 1.) TOPWR 7.)
2.) PAUSE 8.)
3.) TOPRU 9.)
4.) TOPEF 10.)
5.) 11.)
6.) 12.)
e R R R L TR L R Ly I Y L Sl e T L EE e e

SUBROUTINE ENDTP
INTEGER#*4 HEAD(200), N, ERROR
WRITE(16, 1)
READ(15, #)HEAD(1)
WRITE(16, 2)
READ(15, #)N
HEAD(2)=N+1
DO 10 I=3, 200
HEAD(I)=0
CONTINUE

END OF TAPE RECORD

CALL TOPWR (13, 800, ERROR, HEAD)
IF(ERROR. NE. 0)WRITE{14, 3)
IF(ERROR. NE. 0)CALL PAUSE(5)
IF(ERROR. NE. 0)CALL TOPRU(13)
IF(ERROR. NE. 0)CALL TOPRU(12)
IF (ERROR. NE. O)RETURN

TWO END OF FILE MARKERS

CALL TOPEF(13)
CALL TOPEF(13)

FORMAT STATEMENTS

FORMAT (20X, ‘—=—— ENTER TAPE NUMBER OF NEW DATA TAPE —~--')
FORMAT (18X, ‘~—— ENTER NUMBER OF FILES ON NEW DATA TAPE ---')
FORMAT(/, ‘##% ERROR IN WRITING END OF TAPE RECORD ###’,/)

RETURN
END
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PROGRAM NAME: RESLAR

SUBROUTINES CALLED:

[elelelelsielelelsieloleiglelgleipialolelely]

1
2
3.
4.
S
6
#

B

36 36 35 46 3 337 3 36 36 36 3F 36 36 36 30 30 3 300 S0 30 I R R

144

536 35 3 35 3 30 36 35 3 3 3 3F 3 35 3 3 3 30 3F 36 36 35 3 36 34 35 3 3 3 36 36 3 3 33 30 36 3 36 3 3 30 3 33 IE I I 3 36 36 3036 36 35 35 33 3F I I B 3+

IRSAP MODULE: TARPE OPERATION
PROGRAM TYPE: APPLICATION

PURPOSE: REFORMAT LARS RESULTS TAPE TO A LARS FORMAT TAPE

DESIGNER (S): NORMAN S. LEVINE
PROGRAMER (S): NORMAN S,

LEVINE

SCRCLR 7.) TOPWR

MOUNT 8. ) TOPRD

RINGIN 9.) TOPEF

PAUSE 10. ) ENDTP

TOPRU 11.)

TOPFF 12.)

463 I T T 26 6304 38 36 38 346 36 3 30 F 36 306 46 38 38 -

INTEGER#4 HEAD(200), TAPE, STAP, LINE, FIL1,FIL2, NRTRY, ERROR,
+ ISAMP, RUNSEL, TEST, FLAG, SAMP, CH, NRUN

INTEGER#4 RECTPE, AREA, NCLBP, NCHCL, NPOOL, CLBPS, POOLS, VALUE

LOGICAL#*1 DATT(80000), RDD(20000), ONE(2), TRANS(4), SPANND

INTEGER#2 LIT(2), TWO, THRESH(100), NUM

REAL#4 PROB

EQUIVALENCE (DATT(ié LIT(1)), (DATT(3),LIT(2))

EQUIVALENCE (TWO, O

EQUIVALENCE (VALUE., TRANS)
DATA LIT(2)/32767/, TWO/0/

DEFINE PARAMETERS

[g1e]g]

ST=2
DO 321 1=1,200
HEAD(I)=0
21 CONT INVE

[glelglA]

WRITE

= -0 0T
ma
D>
MMM H0A
bt b b~ [T~ [T]
I e P
s bt ot e (1 (s e

mTIMTMmAa
A~ ~maDH

REQUEST DATA INFORMATION FOR TAPE MOUNTING PROCEDURES

ALL SCRCLR

RITE(16, 30)
ALL PAUSE(4)
0 TO 1



ano

[glele]

111
C
123

1
c
C
C
100

aAaononon

WRITE (16, 13)
READ(15, #)STAP
WRITE(16, 14)
READ(15, #)FIL2
IF(FIL2. LE. 0)CALL SCRCLR
IF(FIL2. LE. 0)WRITE(16, 30)
IF(FIL2. LE. 0)CALL PAUSE(4)
IF(FIL2.LE. 0)GD TO 2

TAPE MODUNTING PROCEDURES
CALL

SCRCLR

CALL MOUNT(TAPE, 12, ‘RO‘)
SCRC

CALL MOUNT(STAP, 13, '‘RI1’)

CALL SCRCLR

CALL RINGIN(12, FLAG)
IF(FLAG. EQ. 0)WRITE (16, 800)
IF(FLAG. EQ. 0)CALL PAUSE(S)
IF(FLAG. EQ. Q)CALL TOPRU(12)
IF(FLAG. EQ. 0)STOP

CALL RINGIN(13, FLAG)
IF(FLAG. EQ. 1 )WRITE(164, 801)
IF(FLAG. EQ. 1)CALL PAUSE(5)
IF(FLAG. EQ. 1)CALL TOPRU(13)
IF(FLAG. EQ. 1)STOP

FORWARD BOTH TAPES TO CORRECT POSITION
IF(FILI.E?‘I)GD TO 1234

IKK=FIL1-
DO 1112 IK=1, IKK

CALL TOPFF(12)

2 CONTINUE

4 IF(FI%Q E? 1)G0 TO 100

IJJ=F
DO 1113 IJ=1, IJJ

CALL TOPFF(13)

3 CONTINUE
READ PAST TYPE 1 RECORD

BYTE COUNT ALWAYS 5& BYTES

FAST FORWARD 1 RECORD

CALL TDPRD(12:64 ERROR, RDD, NRTRY)
IF (ERROR. NE. O)NRITE(ib;Qi)ERROR
IF(ERROR. NE. O)WRITE (164, #) 'RECORD 1~
IF(ERROR. NE. O)CALL PAUSE(35)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)

IF (ERROR. NE. 0)STOP

THE VARIABLE RECORD LENGTH DOF THE RESULTS TAPE FORMAT

##% NOTE RECORD LARGER THAN 1492 BYTES ARE SPANNED ONTO

ADDITIONAL RECORDS

(16 BYTES OF CONTOL DATA ALSQ)
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ERE 1 BE READ 1’
TPE,ERRDR,RDD.NRTRY)

RROR
ECORD 2“
)

)

W~20mM

P C— o~
m->NN

O
g
r
r
)
>
o

IF(RECTPE.

END IF
CALCULATE THE SIZE OF THE TYPE TWO RECORD CHECK FOR SPANNED RECORL

TRANS(1)=RDD
TRANS(2)=RD
TRANS(3)=RD
TRANS (4)=RD
CLBPS=VALUE
TRANS(1)=RD
TRANS(2)=RD
TRANS(3)=RD
TRANS(4)=R

N=oY SN~ O0ON

WWWN NP e
QO e

gooo ogoog ooog

M~ ~~——~

H, CLBPS, POOLS

6+16+(4* ﬁ*CH)+(8*PODLS)+(8*POOLS)+(2*CLBPS)+20

e IMxCOVOVD
£E- VOoA-~~-MOOOO o

NS, ‘HERE 141"

ANS, ERROR)
TE(16,859)
TE(16, #) ‘'FAST FORWARD REC 2’

con 2 CEGTET I
ITn POHI+W

™
=T



rlelele]

88

aon

888

IF(ERROR. NE. 0)CALL PAUSE(S5)
IF(ERROR. NE. 0)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF(ERROR. NE. 0)STOP
END IF
READ PAST TYPE 3,4 RECORDS
ITP34=1508
CALL TOPRD(12, ITP34, ERROR, RDD. NRTRY)
IF (ERROR. NE. 2) THEN
IF(ERROR. NE. O)WRITE(14, 21 )ERROR
IF{ERROR. NE. 0)WRITE(14, #) ‘REC TYPE 3 OR 4~
IF(ERROR. NE. 0)CALL PAUSE(5)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF{ERROR. NE. O)STOP
END IF
VALUE=0
TRANS(1)=RDD (%)
TRANS(2)=RDD(10)
TRANS(3)=RDD(11)
TRANS(4)=RDD(12)
RECTPE=VALUE
IF(RECTPE. EQ. 3) GO TO 888
IF(RECTPE. EG. 4) THEN
MTPE4=8+(4# ( ((CH#CH)+CH) /2)#P0O0OLS) + (4# (CH#PODLS))
IF(MTPE4. GT. 1500) THEN
NMTPE4=MTPE4/1500
RTPE4=ABS (NMTPE4-MTPE4/1500. 0)
IF(RTPE4. NE. 0) NMTPE4=NMTPE4+1
CALL TOPFS(12, NMTPE4, ERROR)
IF(ERROR. NE. 0) THEN
WRITE (16, 21 )ERROR
WRITE(16, #) ‘REC TYPE 3 OR 4~
CALL PAUSE(5)
CALL TOPRU(12)
CALL TOPRU(13)
STOP
END IF
END IF

END
QUERRY THE USER _FOR_THE THRESHOLD FOR EACH OF THE CLASSES
A CLASS OTHER WILL BE CREATED

CALL SCRCLR
IF (RECTPE. EQ. S)gRITE(lb.*)’ RECTYPE FIVE FQOUND~’

1 CONTIN
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STARTING LINE # ENDING LINE #
ITP5=1508

[glelglg]

CALL TDPRD(IQ;I;EE ERROR, RDD: NRTRY)

IF (ERROR. NE. 2)
RROR.

m

o]
pakdd
QOO
pile s )

[w T T T
Q

ZZ TmTmTm
AT o e o
M~ ~TImmm
-~ il DI~ DIV
Vo~ T

E.
E.
E.
EN
(
(
(
(

Tom~ ZCOQgoo - -
CcCmxMMOoOoo ZZ2Z

C
8887 TRANS (1
TRANS (2
TRANS(3
TRANS (4
AREA=VA
TRANS (1
TRANS (2
TRANS(3
3
A
1
2

slvlvlellviclvlollivlolelcBvlolole)

WZrnr ooy gooo Yooo gooo

~A—-D>30

N R L O S R

ressCcliitpacninncuaniiciinih
Mk % % xMUVDDIMADVVOVMAOBIOVMOBOTVI
ZMD> ONTU HN~ CYON SUhLl

CZZM NN ORI P e e

OO0~~~

—~ N

c CALL PAUS
8 WRITE NEW LARS HEADER RECORD

START COL# END

NE. O)WRITE(16, 21)ERROR
ERROR. NE. O)WRITE(14, #) ‘REC TYPE 5~
.NE. 0)CALL PAUSE

(]
W~

READ NO. SAMPLES AND NO. LINES IN CLASSIFIED ARESDLQRDM REC 5
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8 READ HEADER INFORMATION FROM TAPE ID RECORD

C

C WRITE
c

c

€ CHECK
c

C

C

C SCALE
c

8882

CALL SCRCLR
CH=1

ISAMP=SAMP#CH
IPUT=4+1SAMP+(&6#CH)
HEAD(I)—S¥L

HEAD (&)= SAMP+6
HEAD (20)=LINE

HEADER RECORD TO TAPE

L TDPNR(lS.BOO:ERRDR
ERRDR. NE. O)WRITE(14
ERRDR NE. O)CALL PAU
ERROR. NE. O)CALL TOP
ER

oom-
cCCme=

ROR. NE. 0)CALL TOP

c
1
1
1
I RROR. NE. Q)STOP

AL
F(
F(
F(
F(
Fq

TO SEE IF THE CLASSIFIED AREA RECORDS ARE SPANNED

SPANND=. FALSE

ITYP&6=20+(2#SAMP)

NSPANS=1

IF(ITYP&. 6T, 1508) THEN
SPANND=. TRUE.
NSPANS=1TYP&4/1508
NSP ANS=NSPANS+1

END_IF
READ AND THRESHOLD THEN WRITE DATA RECORDS TO TAPE

AND REC & SIZE FOR READING
MULT=255/P00LS
IREC6=1508

WRITE( 14, 802)
DO 20 I=1,LINE

LSPgN=1
LIT(1)=1I
DO 8882 1S=1, NSPANS
CALL TOPRD(12, IRECA, ERROR, RDD(LSPAN), NRTRY)
IF(ERROR. NE. 2) THEN
IF(ERRDR NE. 0YWRITE(14, 21 )ERROR
IF(ERROR. NE. Q)CALL PAUSE(3)
IF(ERRDR NE. O)CALL TOPRU(12)
IF (ERROR. NE. O)CALL TOPRU(13)
IF(ERROR. NE. 0)STO
END 1IF
LSPAN=LSPAN+1508
CONTINUE
18T=21
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8884 DD 444 JJ=IST, ISTP, 2
TWO=0
ONE(2)=RDD(JJ)
¥UM=TND
ONE(2)=RDD(JJ+1)
DO 8883_1T=1, POOLS

T “l

IF (NUM.LT. THRESH(IT)) TWO=0 L

END IF L

8883 CONTINUE i

c TWO=MUL T#TWO L

DATT (KK)=0ONE (2) i

c WRITE (&, #)THO I

KK=KK+1 L

444 CONTINUE 1
{8

I
SPANND ) THE

(ISPN LT NSPANS)THEN
15T=1S

ISPN.EG.NSPANS) THEN
ST=I1STP+9

TWO=0
DO 555 lA=l1,4 :
DATT(KK)=ONE(2) B

KK=KK +1
555 CONT INUE

CALL TOPWR (13, IPUT, ERROR, DATT)

1IF(ERROR. NE. O)WRITE (14, 22)ERROR

IF (ERROR. NE. O)CALL PAUSE(5)

IF(ERROR. NE. O)CALL TOPRU(12)

1IF(ERROR. NE. 0)CALL TOPRU(13) i
o 1F (ERROR. NE. 0)STO i&

CONTINUE I

WRITE END OF FILE MARKER B
CALL TOPEF(13) o

CHECK FOR ANOTHER AREA |
ICHECK=1508 L,

VOO OOON

]
0
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CALL ¥D

m
~T

)NRITE(I&
)gRITE(I

&
JCALL TOP
JCALL TOP
)STOP

1 JERROR

) ‘LAST RECS’
(i2)
(13)

CCmM*N
el ol ¥ NN

5
R
R

) GO TO 899
TPE. EQ. 8) GO _TO 999

RECTPE.NE.S) GO TO 999

MORE
IF(MORE. EQG. 1) 60 TO 8887
CHOOSE TO WRITE END OF TAPE RECORD

29 CALL SCRCLR
01 14, 300)
&, 24)
)ICH

Al 1 ]elalel

TS

MMMTITMMoDD
it~ 2

CHOOSE TO COPY ANOTHER FILE TO TAPE
CALL SCRCLR

w oon

ADVANCE FILES FOR READING AND WRITING
000 WRITE(14, 33)

Lasislel



READ(15, #)IFILE
IF(IFILE.LE. FIL1)CALL SCRCLR
IF(IFILE.LE. FILI1)WRITE(16, 2990)
IF(IFILE.LE. FIL1)GO TO 1000
ISTT=IFILE-FIL1
cal.l. TOPBS{(12, 2, ERROR)
IF(ERROR. NE. O)WRITE (16, 9991)
IF(ERROR. NE. 0)CALL PAUSE(5)
IF(ERROR. NE. O)CALL TOPRU(12)
IF(ERROR. NE. O)CALL TOPRU(13)
IF (ERROR. NE. 0)STOP
DO 192 JJ =1, ISTT
CALL TOPFF(12)

192 CONTINUE
FIL1=IFILE

C

2000 WRITE(16, 34)
READ(15, #)IIFILE
IF(IIFILE.LE. FIL2)CALL SCRCLR
IF(IIFILE. LE. FIL2)WRITE(14, 9990)
IF(IIFILE. LE. FIL2)GO TO 2000
FIL2=I1IFILE

c IF(TEST. EQ. 1)G0 TO 100

C EXIT THE PROGRAM AND REWIND AND UNLOAD THE TAPE DRIVES

o

00 WRITE(1&, 26)

c CALL PAUSE(3)

CALL TOPRU(12)

c CALL TOPRU(13)

8 FORMAT STATEMENTS

Q FORMAT (20X, /#4636 46496 36 36 38 3 35 38 36 35 35 36 3636 6 96 38 46 3 96 36 36 30 30 330 20 36 90 d6 00 36 3096 363630 7, /, /,

PIPI D) s 1t 1t it ot s
J:SUFJHOII]&UMH

+++

20X, ¢ RESLAR IS DESIGNED TO REFORMAT LARS ‘., /.

20X, ¢ RESULTS TAPES FORMAT TO LARS FORMAT. *, /. /.,

DOX, A0 3030 3 30 S a0 0 3 I S I TN R R B R RS RRER, /)
FORMAT (20X, ‘=—— ENTER TAPE NUMBER OF ORIGINAL TAPE ---')
FORMAT (20X, ‘=—— ENTER FILE NUMBER FOR_ORIGINAL TAPE —---')
FORMAT (19X, '——— ENTER TAPE NUMBER OF TAPE FOR WRITING —~-')
FORMAT (23X, ‘=== ENTER FILE NUMBER FOR WRITING ——-'
FORMAT (27X, ‘ENTER THE NUMBER OF CHANNELS’)
FORMAT(/, ‘### ERROR: IN WRITING HEADER RECORD ###’, 14, /)
FORMAT (/, '### ERROR: IN READING DATA RECORD ###‘,14, /)
FORMAT(/, ‘### ERROR: IN WRITING DATA RECORD ###‘,14,/)
FORMAT (20X, ‘——— DO YOU WISH TO FORMAT ANOTHER FILE ——-')
FORMAT (20X, * ~-— WRITE END OF TAPE RECORD —--- )
ORMAT (37X, ‘1-YES"’, /, 37X, ‘2-N0")
FORMAT(/, 20X, * --= DATA TRANSFER COMPLETE --—-— ‘)
FORMAT(/, ‘### ERROR: FILE NUMBER OUT OF RANGE ##%’, /)
FORMAT(/, '### ERROR: AVAILABLE CHOICES ARE 1 OR 2 ##x#’',/)
FORMAT (18X, ‘=—— ENTER NEW FILE NUMBER FOR ORIGINAL TAPE --—-')
FORMAT (17X, ‘=—— ENTER NEW FILE NUMBER_FOR WRITING TO TAPE —-—-')
FORMAT (/, ’### ERROR: WRITE RING IN DATA TAPE ###’,/)
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FORMAT (/, “### ERROR:

153

WRITE RING_IS NOT IN DATA TAPE ##:’, /)

FORMAT(/, /: /+ /s /4 25Xs ‘=== DATA TRANSFER IN PROGRESS —--—', /)
FORMAT (5X, ‘#### ERROR INVALID RECORD TYPE EXPECTING TYPE 2~
FORMAT (10X, ‘ ENTER THE THRESHOLD VALUE FOR CLASS’

+

[elelslslelslelslelsielsielelelisielsielelelslslielginle!

WRITE

OO0

P
INCOMPLETE
FORMAT (10X, *
FORMAT (10X,
FORMAT (/, ‘### ERROR:
3 ? FORMAT(/, “### ERROR:

801

802

810

814

gia2 FOR

ga22 FORMAT (5X, ’
820

821

852

99

999 FORMAT (/, ’##% ERROR:

MAT (1

STOP
END

PURPOSE: WRITE END OF TAPE MARK

DESIGNER (8): MICHAEL P. BISHOP

PROGRAMER (S): MICHAEL P. BISHOP
SUBROUTINES CALLED: 1. ) TOPWR
2. ) PAUSE
3. ) TOPRU
4. ) TOPEF
5.)
&.

SUBROUTINE ENDTP

INTEGER#4 HEAD(200).N, ERROR
WRITE(1&, 1)

READ(15, #)HEAD (1)
WRITE(16, 2)

READ(15, #)N

CONTINUE
END OF TAPE RECORD
CALL TOPWR(13, 800, ERROR, HEAD)

-
10 00N

13
OX, ‘THERE ARE’, I4, / CLASSES IN THE CLAS:IFICATION’)
D??IBLE ERROR IN LINE PARAMETER DATA MaY BE’
T

HERE 1S A SECOND CLASSIFIED FILE ON THE TAPE‘)
DO YOU WISH TO CREAT LARS FILE FROM IT/)
IN FORWARDING DATA RECORDS ###’,/)

IMPROPER FILE SPECIFICATION #3## ', /)

IN BACKSPACING DATA RECORDS ###x’,/)

46 336 46 3 336 36 30 36 3036 3 36 36 30 330 3048 36 36 34090 36 3 30 36 3 36 38 36 30 3 36 36 34 36 36 3 3030 363638 36 3 36 30 25 36 96 96 36 36 46 30 96 6 336 30 4 30 36 3

PROGRAM NAME: ENDTP IRSAP MODULE:

PROGRAM TYPE: SUBROUTINE

********************************************************##**#********




aaon

WR—OOO

IF(ERRDR. NE. O)WRITE (14, 3)
IF(ERROR. NE. O)CALL PAUSE(53)
IF(ERROR. NE. 0)CALL TOPRU(13)
IF(ERROR. NE. 0)CALL TOPRU(12)
IF (ERROR. NE. O)YRETURN
WRITE TWO END OF FILE MARKERS
CALL TOPEF(13)
CALL TOPEF(13)
FORMAT STATEMENTS
FORMAT (20X, === ENTER TAPE NUMBER OF NEW DATA TAPE --—-')
FORMAT (18X, /=~= ENTER NUMBER OF FILES ON NEW DATA TAPE ---‘)

FORMAT (/, “### ERROR IN WRITING END DF TAPE RECORD #%#’, /)
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APPENDIX B

RADIANCE BANDS TRAINING

STATISTICS SUMMARY
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APPENDIX B

Radiance Bands Training Field Statistics Summary

Group Sample Number Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
GRP1.- 16 175.96 183.44 185.92 165.72 152.72 147.64
2 G 160.00 167.48 170.68 148.60 139.28 135.96
3G 187.56 194.20 195.56 179.08 170.92 163.76
4 G 197.44 209.80 211.92 186.40 180.92 176.56
5 G 195.76 201.28 201.24 190.24 179.76 173.72
6 G 150.64 154.96 156.56 138.68 126.56 127.84
76 168.40 169.92 171.12 151.52 143.68 143.60
8 G 192.24 198.20 200.72 182.40 172.40 168.80
9 G 195.64 203.64 207.52 183.40 171.00 165.56
10 G 152.60 157.16 158.92 140.96 127.72 125.76
11 G 126.04 130.48 134.16 120.16 105.16 103.24
12 G 195.00 200.40 202.40 182.92 168.92 165.92
13 G 177.80 187.08 189.52 165.60 158.76 154.72
14 G 138.72 144.40 145.84 131.04 115.80 114.52
15 G 158.84 161.12 161.76 141.92 128.72 127.52
16 G 200.00 212.88 216.96 195.16 184.92 178.00
17 G 180.92 190.56 193.96 174.20 167.76 164.28
18 G 176.48 172.72 173.36 166.84 158.48 156.16
19 G 197.12 206.32 209.44 187.56 177.28 172.16
20 G 160.92 164.56 166.16 148.36 132.56 126.76
21 G 154.64 159.76 161.00 145.36 132.88 129.44
22 G 135.48 142.60 143.64 127.60 115.20 110.40
23 G 66.72 78.88 81.80 65.28 60.52 62.44
24 G 110.08 122.32 126.48 107.16 96.72 91.60
25 G 100.28 114.08 117.36 100.36 89.08 . 86.72
26 G 162.32 170.88 174.32 155.36 143.48 139.64
27 G 158.92 160.80 163.12 143.80 133.04 133.08
28 G 102.64 112.16 116.60 96.64 85.56 78.28
29 G 186.48 193.20 193.52 172.96 164.52 162.24
30 G 92.64 99.16 102.16 87.36 74.04 74.00
31 G 154.36 157.84 159.40 140.80 127.56 126.56
AVE 158.47 165.23 167.52 149.14 138.25 135.06



157

APPENDIX B: Continued

Radiance Bands Training Field Statistics Summary

Group Sample Number Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
GRP2 1Y 160.64 164.48 164.16 144.04 134.76 133.20
2Y 162.96 164.96 164.84 149.84 142.60 142.70
3Y 158.20 163.48 165.24 148.92 135.24 131.16
4y 183.28 194.28 198.08 176.96 165.44 163.88
5Y 142.96 152.84 156.24 139.88 118.64 121.36
6 Y 181.27 191.04 193.08 170.59 162.95 159.88
7Y 163.56 170.60 172,07 157.31 142.46 139.41
AVE 169.89 177.78 179.57 160.55 149.45 147.45
GRP3 1B 184.76 199%9.32 203,52 178.40 168.16 162.40
2B 180.04 185.48 187.80 182.60 180.60 176.08
3B 203.68 218.16 219.44 191.92 183.68 178.84
4 B 164.92 168.44 169.68 154.44 139.52 135.12
S B 161.04 167.76 170.20 155.12 142.36 140.52
6 B 170.84 179.64 182.20 165.64 150.52 145.16
AVE 177.55 186.47 188.81 171.35 160.81 156.35
MIOCENE 1R 129.08 132.32 133.24 116.76 103.00 101.00
2R 98.32 108.48 110.36 94.80 83.56  80.84
3 R 144.84 146.64 146.76 129.64 117.24 115.48
4 R 144.16 148.64 148.88 132.40 117.92 115.96
5 R 111.36 123.16 126.92 111.36 98.84  93.44
6 R 187.88 193.12 19%95.92 178.16 164.76 160.00
7R 146.92 156.16 159.40 145.52 130.08 125.96
8 R 177.56 182.80 183.68 166.32 152.60 150.48
AVE 142.51 148.%1 150.64 134.37 121.00 117.89
PLIOCENE 1P 137.09 140.68 142.14 136.88 130.26 130.20



158

APPENDIX C
DECORRELATION STRETCH

STATISTICS SUMMARY




APPENDIX C
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Training Statistics Summary For Decorrelation Stretch Bands

Group

GRP1

Sample Number

WOy WN P

[}
&)}
PRONNNINANANINANANANANANANIRANINANANINANANINANININNNANANAN AN !

Band 7

87.36
79.60
119.08
114.96
132.88
71.12
90.96
113.24
96.44
70.12
55.48
99.40
97.04
62.32
67.68
116.60
113.28
127.88
110.16
69.44
80.32
64.64
32.00
46.44
42.88
83.96
77.08
34.76
105.36
30.76
68.72
82.64

Band 8

211.44
199.32
188.52
218.96
179.92
187.40
183.52
202.56
231.96
191.52
174.72
219.48
206.48
182.76
196.32
224.40
195.20
142.56
219.68
201.84
183.56
177.80

2.00
178.20
169.72
200.40
188.60
176.40
200.68
159.08
193.16
190.91

Band 9

120.96
178.44
200.60
206.56
207.64
172.76
187.20
203.84
205.52
173.96
153.20
206.36
191.96
163.08
179.88
207.60
194.16
195.56
206.68
180.72
175.68
160.48
105.72
138.48
130.84
179.96
179.44
133.48
200.12
127.08
175.80
177.86
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APPENDIX C: Continued

Training Statistics Summary For Decorrelation Stretch Bands

Group Sample Number Band 7 Band 8 Band 9
GRP2 1Y 79.40 187.32 181.00
2 Y 100.12 164.12 183.64
3Y 78.64 191.20 178.08
4 Y 98.88 217.72 195.28
5 Y 56.24 206.04 164.04
6 Y 101.69 206.30 194.60
7Y 85.63 193.59 181.94
AVE 90.91 198.55 186.47
GRP3 1 B 96.00 230.36 195.48
2 B 160.92 131.16 195.24
3 B 108.24 236.28 210.80
4 B 81.96 192.64 183.84
5 B 89.08 187.48 179.72
6 B 88.20 206.00 186.72
AVE 104.07 197.32 191.97
MIOCENE 1R 51.68 175.68 156.52
2 R 41.44 159.36 130.56
3 R 64.24 179.52 169.24
4 R 62.64 185.04 168.08
5 R 51.76 172.64 139.76
6 R 101.56 208.56 200.96
7 R 75.60 189.32 167.88
8 R 91.48 201.80 193.36
AVE 67.55 183.99 165.79

PLIOCENE 109.37 124.47 162.83

=
o
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APPENDIX D

EMISSIVITY BANDS

STATISTICS SUMMARY
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APPENDIX D
Emissivity Bands Training Field Statistics Summary

Group Sample Number Band 10 Band 11 Band 12 Band 13 Band 14

90.64 144,96 193.68 171.48 98.12
87.81 144.25 192.66 170.43 %3.00

GRP1 lG 88.08 145.16 196.28 172.44 93.64
2 G 88.08 144,92 195.08 169.56 9%.04
3G 84.16 142.64 186.80 167.92 100.20
4 G 82.12 143.28 190.32 162.56 95.08
5 G 82.68 141.52 183.76 167.84 99.72
6 G 88.08 143.12 189.48 167.28 96.52
7 G 87.68 143.16 187.84 164.92 98.08
8 G 83.92 142.72 187.68 166.16 98.52
9 G 86.72 145,20 197.76 169.88 9%9.83

10 G 90.00 145.08 195.52 172.48 98.28
11 G 90.92 144.88 194.88 175.84 98.48
12 6 86.20 144.00 192.68 169.20 98.03
13 G 83.92 143.16 189.52 163.96 98.52
14 G 90.68 145.08 195.48 175.76. 9B.438
15 G 92.32 146.08 197.36 172.72 O%. 64
16 G 81.60 143.16 192.36 167.76 109..44
17 G 81.60 141.40 185.48 162.80 58.28
18 G 82.48 137.12 168.84 163.24 97.52
19 G 84.04 143.80 193.20 167.28 99.34
20 G 93.28 147.40 200.52 177.24 109.52
21 G 89.20 144.60 193.16 172.36 23.04
22 G 92.12 146.24 197.04 176.44 180.00
23 G 88.96 143.36 189.20 170.20 I7.64
24 G 90.72 146.52 201.12 177.04 180.52
25 G 91.20 146.96 200.24 177.84 190.24
26 G 86.28 143.92 192.80 169.40 38.84
27 G 90.16 144.44 191.56 169.32 28.00
28 G 95.20 148.72 207.20 181.24 1p2.28
29 G 85.04 143.40 188.96 164.68 23.32
30 G 94.16 145.88 196.60 176.44 98.28
G
E
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APPENDIX D: Continued

Emissivity Bands Training Field Statistics Summary

Group Sample Number Band 10 Band 11 Band 12 Band 13 Band 14
GRP2 1y 89.56 144.44 191.56 168.48 97.80
2 ¥ 85.44 141.16 181.28 163.12 97.04
3Y 90.20 145.56 196.04 174.44 99.52
47 83.20 143.52 191.28 166.12 97.88
5%Y 88.60 145.68 198.12 176.72 96.60
6 Y 83.95 143.41 190.44 165.01 98.39
7Y 88.01 144.37 192.39 173.03 98.79
AVE 86.15 143.87 191.33 168.57 98.24
GRP3 1B 83.64 145.20 198.64 169.48 100.16
2B 76.04 136.24 169.12 161.24 99.56
3B 83.80 144.92 196.28 166.48 99.96
4 B 90.44 145.52 194.72 175.08 99.68
5B 86.64 143,12 189.20 171.56 98.48
6 B 87.68 145.52 197.12 175.00 100.36
AVE 84.71 143.42 190.85 169.81 99.70
MIOCENE 1R 93.28 146.60 197.16 176.00 99.28
2 R 91.60 146.56 197.88 177.88 99.88
3 R 92.40 146.00 194.56 172.80 99.16
4 R 92.88 146.44 196.08 174.92 98.60
5 R 89.16 145.48 197.84 177.92 100.48
6 R 86.88 144.32 193.64 171.64 99.68
7R 88.44 145.00 195.64 177.88 100.60
8 R 87.04 144.36 192.04 169.76 98.72
AVE 90.21 145.59 195.60 174.85 99.55
PLIOCENE 1P 81.90 138.12 173.42 164.85 97.76
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APPENDIX E

EMISSIVITY INFORMATION
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Emissivity Information

Band six used to calibrate other five bands.

Bmissivit
order to be
linear stret

where A
B
Using these

emissivity v
calculated b

All bands emissivity * 10,000

BAND NUMBER AND ORIGINAL RANGES
FOR EMISSIVITIES

Band Maximum Minimum
1 11779 5971

2 12523 4131

3 9829 7936

4 9869 6914

5 12665 7375

6 9300 9236

ies were converted over to a 0 to 255 range in
used in the LARSFRIS environment. A simple
ch of the form:

New Value = A * (0ld Value) + B

255 / (Max(band) - Min(ﬁand))

I

255 * (Min(band) / (Min(band) - Max(band))

equations one can map the new relative
alues back to the actual emissivity values
y the Jet Propulsion Laboratory program.

GENERAL EMISSVITY INFORMATION

Emissivity (e) = Fr/Fb where Fr

is the electromagnetic radiation
radiated from the source (surface),

and Fb is the electromagnetic radiation
radiated from a blackbody at the same
temperature in the same wavelength.
Simply stated emissivity is the
radiating efficiency of the surface

of an object.
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APPENDIX F

TIMS MISSION DATA LOG
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TIMS
MISSION DATA LOG
Mission No. 584 Site: Mojave Desert Date 9-7-84
Flight No. 1 Operator: O'Neal

FLIGHT SCENE: Mojave 2

Line 2 Run 1 Tape No. 1146 Film No. 249/137
Alt. A.M.T. 20 k GND Speed 360 kts Mag. HDNG South
IRIG Scan Line Count Frame Count

Start: 8:29:25 37470 66
Stop: 8:33:48 40620 77
Camera Interval in sec. 24 Drift angle: 2 degrees
left Shutter Speed: 1/200 sec F-stop 4 to 5.6
Channel 1 2 3 4 5 6
Gain setting 1 1 1 1 1 1

Black Body Temperatures In Degrees Celuis
BBl 25
BB2 55
Scan Speed 12 SPS
Start: 34©27'30" 115925'00"
End: 34°44'00" 115940'36"
Comments:

Possible lens fogging, Blocking due to restricted area
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APPENDIX G

RADIOMETRIC/GEOCHEMICAL INFORMATION
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APPENDIX H

REGRESSSION FORMULAS

FOR FIGURE 8
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The regression formula for computing YO is @

YO = 0.73004
+0. 14711 x
+1.91535 x
-3. 60628 x
+2.693811 x

+0. 00000 x

The regression formula for computing Y1 is @
Y1 = 0.733232
+0.13456 x ((X—1.00000)/4.00000)
+1.34769 x ((X-1.00000)/4,00000) "2
-4.65597 x ((X—-1.00000)/4,00000)"3 .
+2.72170 x C(X—-1.00000) /4.00000) "4
+0. 00000 x ((X—=1.,00000)/4,00000>"S
+0.00000 x ((X-1.00000)/4,00000)™6
+0.00000 x ((X—-1,00000)/4, 00000) ™7

The regression formula for computing Y2 is
Y2 = 0.73710
+0.12113 % ((X=1.00000) /4, 00000)
+1.95537 x%
-4.62748 x
+2.69673 x
%

(LX=1,00000) /4. 00000)"5

+0.00000 x ((X-1,00000) /4, 0000016
+0, 00000 x ((X=-1.00000)/4.00000)1"7
The regression formula for computing Y3 is ¢

Y3 = 0.78364

+0.05001 x ((X=1.00000) /4, 00000)

+2.17705 x C(X—-1.00000) /4,00«
-4.81865 x
+2.74826 x
+0.00000 x
+0, 00000 % ((X—-1.00000)/4,00000)6
+0, 00000 x ((X=1,00000)/4,00000)3"7

The regressioch formula for computing Y4 is @

Y4 = 0.80257
+0.14613 x
+1.76015 x ((X—=1.00000) /4,000
=4. 26500 x ((X-1.00000)/4.00000)"~3
+2.350018 x ((X=1.00000)/4,00000)"4
+0.00000 x
+0, 00000 x
+Q. 00000 x






