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1. SCOPE

This document contains the design specifications and description

of the modifications made to the Statistics and Data Transformation
processors on the Procedure I tape of the EOD-LARSYS system.

The requirements that were satisfied are specified in the task
agreement 77-3 titled, "LARSYS/Data Transformation Procassor
Modification" originally dated 6/17/77 and revised 9/12/77 and

the "EODL-LARSYS System Design Modifications for PCG Transformation
Requirements" memo, dated 8/24/77. The modification requirements
were provided by the Research, Test, and Evaluation Branch (RT&E)
of the Earth Observations Division (EOD), of NASA/JSC.

The new modifications to the Statistics and Data Transformation
processors are found on the LARSYS PCF tapes X03635 and X03597.
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2. APPLICABLE DOCUMENTS

The following documents will serve as references:

EOD-LARSYS Users' Document, LEC-3984, March 1977
Task Description and Agreement, dated 6/17/77, "LARSYS/Data
Transformation Processor Modification"

Symat, Covar, Test Procedures for Matrix Calculations by
W. L. Morris,C. L. Wiginton, and D. K. Lowell, Report #17,
Contract NAS 9-12777, dated October 1972

Principal Component Greenness (PCG) Transformation Requirements
for LARSYS by R. A. Abotteen

EOD-LARSYS System Design Modifications for PCG Transformation
Requirements, dated August 24, 1977

Action document: CATl, TIRF: 77-0034, (New requirements for
checking the first eigenvector of the unitary matrix)
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3. SYSTEM DESCRIPTION

In ordenr to load and execute the DATA-TR prncessor on the Procedure
I tape, the DSPLAY, SELECT, and LABEL processors were removed from
the Map and commented out in the Montor routine.

This document describes the changes that were implemented into the
existing Procedure I Stati~tics and Data Transformation processors
to generate and output an opticnal Greenness and/or Principal
Component Greenness (PCG) image. The basic image will continue

to be a multi-temporal/multi~-pass data tape. The result is a
transformation which will assist in LACIE-type classification.

The user will be provided the options of:

a. Filtering raw or sun angle corrected data vectors in the
Statistics processor,

b. Using sun angle corrected data in the Data - Transformation
processor to compute a greenness and/or principal component
image.

3.1 HARDWARE DESCRIPTION
N/A

3.2 SOFTWARE DESCRIPTION

3.2.1 SOFTWARE COMPONENT NO. 1 (STAT)

The Statistics processor, STAT, will be modified to calculate on
option the mean and covariance matrices from filtered and/or sun
angle corrected data. These options will be provided if the new
control cards 'SUNANG' and 'OPTION WATER' or 'OPTION TASSEL' are
input by the user.

If the 'SUNANG' control card is present, the channel-oriented sun
angle bias and gain correction factors will be applied to the cor-
responding channel component of the raw data vector.

31
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Xp(I) = SAGAIN(I) * X (I) + SABIAS (I)

where X,(I) = the I-th channel component of the sun angle
corrected data

SAGAIN(I) = the sun angle gain correction factor for the
I-th channel

SABIAS(I) = the sun angle bias correction factcr for the I-th
channel

XR(I) = the I-th channel component of the raw data

The user will have the option of applying one of the following
filters to the raw or sun angle corrected data vectors:

a. Water filter - initiated by the input of the 'OPTION WATER'
control card. (see Appendix A.2 for the 'Water' filter
test) '

b. Tassel Cap filter - initiated by the input of the 'OPTION
TASSEL' control card. (see Appendix A.2 for the 'Tassel
Cap' filter test)

3.2.1.1 Linkages

The STAT processor uses the FORTRAN-V compiler, Univac software
system routines, EOD-LARSYS utility routines, and the COMBK4 and
STBASE common blocks.

See Appendix A for the modifications to be made to the individ-
ual subroutines.

3.2.1.2 Interfaces

The STAT processor interfaces with the EOD-LARSYS execuvive routine,
MONTOR.




3.2.1.3

The processor requires an MS8S data tape (DATAPE). The default
tape assignment is the logical unit C (Fortran Unit 3).

® NEW CONTROL CARDS

Kex!grd
(col. 1)

SUNANG

.

S8UNANG

B=MATRIX

' B=MATRIX

THRESEILD

Parameter

Tape
(Default - no sun angle
correction applied)

!)1, . ) °p n
(Default- no sun angle
correction applied

Cards
(Default - none)

File
(Default - none)

30 ¢ - 4, 2

(Detault -~ for ‘'Tassel
Cap*' filter,

a, = 100

a, = 8.0

a; = 6.0

a, = 10.9

= 35.0

for the 'Water' filter,
a; = 43.0

a, = 12.0)

7

Function

Sun angles will be ex-
tracted from the ERIPS
'unload' MSS image tape.

n; = sun angle for pass
i, 1<i<8. Sun angles are
integer numbers which
are 5<n,<85.

The B-Matrix will be
found on the cards im-
mediately following this
control card.

The subroutine BMFIL
will be called to read
the B=Matrix off of the
file, BMFILE

The ai's are decimal
(floating point) numbers,
separated by commas; if
the user requested a
'Tassel Cap' filter,j
must be equal to 5; if

the 'Water' filter was

" requested, j must be

equal to 2.




Keyword
BIAS

OPTION

OPTION

Parameter

bl' e« o o ¢ b4

Tassel
(Default - none)

Water
(Default - none)

& MODIFIED CONTROL CARD

xex!grd
(col. 1)

CHANNELS

Parameter
(col. 11-72)

Data = 11, e o op ln'
(Default - n = 30),
Filter = Mysr o o o mj
(Default ~ none)

Function .

The bi's are decimal
(floating pcint) numbers,
separated by commas; the
bias values will be used
only if the 'Tassel Cap'
filter is requested.

Initiates the Tassel Cap
filtering.

Initiates the Water
filtering. -

Function

The li's and mi's are
integer channel numbers,
separated by commas; they
must be a subset of the
MSS Image tape. The li's
will be used in the gen-
eration of the mean and

.covafiance matrix. The

mk's are the channels to

be used in the user-re-
quested filter process.

If the *Tassel Cap' filter
was requested, j must be
equal to 4 (based on 4
channels/pass). If the
‘‘Water' filter was requested
j must be:«equal to 2.

3
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The function and/or default value of the Icilowing 'SIZE' control
cards will be initialized if the 'SUN ANGLE' control caré is
present:

1) XHIGH will default to 3000

2) XLOW will default to 0

3) X812 will default to 101

4) 'SPECBAS will default to min(min (Mg = Oxy))
ke fields je channels

Several modifications have been made to the function section of the

'SIZE SPECBAS = I' control card. If the 'SUN ANGLE' control card was
read in sthe

1) Y - axis increment wi.l be set equal to f[max(max(ukj + okj))]-
ke fields je channels

[min(min(ukj = O ))11/49 + 1.0

ke fields je channels

2) The range of the Y-axis will be:

(Ymin = SPECBAS, Ymax = max(max(ukj + okj))
ke fields je channels

[



3.2.1.4 Outputs

The Statistics processor will continue co output the statistics

on the default or :.ser-requested SAVTAP file. The default logical
unit is A (Fortran unit 1) and the default file number is 1.

The line printer and file output reirain unchanged.

3.2.1.5 Storage Requirements

See Appendix A

3.2.1.6 Description

The Statistics processor, STAT, ©of the EOD-LARSYS system has been
modified to optionally calculate and output on SAVTAP a mean vector
and mixture covariance matrix x calculated from the optionally
filtered raw or sun angle corrected data vectors. Several new control
cards will be :mplemented in the STAT processor to determine if the
above calculations are to take place. The presence or absence of

the 'SUNANG' control card will determine if raw or sun angle corrected
data vectors are to be used in the generation of the above matrices.
The user will also have the option of filtering out some data vectors
from the above czlculations by the presence or absence of the

'OPTION TASSEIL' or 'OPTION WATER' control card.

The new mixture covariance matrix will be used in the DATA-TR
processor to jenerate the mixture covariance matrix of the Green
Image bands.

3.2.1.7 Flowchart
Appendix C

3.2.1.8 Listing
Appendix E
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3.2.2 SOPFPTWARE COMPONENT NO. 2 (DATA-TR)

The Data Transformation processor, DATA-TR, of the EOD-LARSYS
system has been modified to perform an optional Green Image and/or
Principal Component Greenness (PCG) Image Transformation (s). The
addition of a SUNANG control card allows for the sun angle gain and
bias correction factors tc be applied to the raw data before the
above mentioned transformation(s). The Lreen Image and/or PCG

image are additional to the current options for performing
transformations in DATA-TR,

3.2.2.1 Linkages

The DATA-TR processor uses the Fortran-V complier, Univac soft-
ware system routines, EOD-LARSYS utility routines, and the
INFORM, TRBLCK, and GLOBAL common blocks.

3.2.2.2 Interfaces

The DATA-TR processor interfaces with the EOD-LARSYS executive
routine, MCNTOR.

3.2.2.3 1Inputs

The processor requires an MSS data tape (DATAPE). The default
tape assignment is the logical unit C /Fortran Unit 3).

® NEW CONTROL CARDS

Keyword Parameter

(col. 1) (col. 11-72) Function

OPTION Grean The Green image will be
(Default - Green image generated and output.
not generated for out-
put)

b - b i e Gt e e+ e i e i e
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Keyword

(col. 1)
OPTION

FORMAT

FORMAT

SUNANG

SUNANG

TRFORM

Parameter
{(col, 11-72)

PCG

(Default - No Princi-
pal Components Green
Tmage output)

Universal
(Default - Universal)

LARSYS
(Default - Universal)

Tape

(Default - no sun
angle correction
applied)

nl,...,nj
(Default - no sun
angle correction
applied)

QUTPUT/UNIT=N,
FILE=M
(Default - N=14,
M=1)

Function

The PCG image will be
generated and output.

The transformed data
will be output in the
Universal format.

The Transformed data
will be output in the
LARSYS II format.

Sun angles will be ex-
tracted from the ERIPS

"unload" MSS image tape.

n, = sun angle for pass
i, 1<i<8. Sun angles are
integer numbers, sipiiss.

N = the tape's Fortran
logical unit number that
the new image of trans-
formed data is to be out-
put on.

M = the file number that
the new image is to be
output on.

If both Greenness and PCG
are to be generated, the
former image will be on
file M and the latter image
on file (M+1)




3.2.2.4 Outputs

The Data-Transformation processor wi}l output the transformed/
rescaled data on the default or user-requested TRFORM file
(TRNSFL) and/or unit, (TRFORM) in either the Universal or LARSYS

II format. The default logical unit is L (Fortran unit 14) and
the default file number is 1.

The two additional optional transformed/rescaled data output

are Green Image and Principal Component Greenness (PCG) Image .

If both Green and PCG images are to be generated, the Green :
image will be output on TRNSFIL and PCG on TRNSFL+1.

3.2.2.5 Storage Requirements

See Appendix B

3.2.2.6 Description

In order to allow the user to optionally generate and output
raw or sun angle corrected Green Image and/or PCG Image,
several existing subroutines will be modified. In addition,
several new subroutines and formulas will also be implemented
into the Data Transformation processor.

The scaling parameters MAX, MIN, and CON calculated in KBTRAN
will be derived from the sun angle cnrrected SAVTAP subclasses'

mean and standard deviation terms when the sun angle correction
option is requested.

The new subroutine GETGCV will be called to pull out the mixture
covariance matrix % from SAVTAP. The new subroutine SUNF2
will provide the sun angle correction parameters.

The green image will be generated as follows:

> -+

-5
G = Ax + Db

where transformed green image vector

X+ Qv
i

raw (or sun angle corrected) data vector

s




A = matrix in which each row contains the L1, L2, or user- :
specified Kauth greenness vector (stored internally in 3
BMAT in the 'B-Matrix' format)

->
b = default or user-specified bias vector

The covariance matrixz will be used to generate the Green
Image's covariance matrixz: according to the formula:

2 -2 2,
where ‘E:G = the Green Image's covariance matrix

i
E:x = the (optionally) filtered raw or sun angle cor-

rected covariance matrix calculated in STAT

AT = the transpose of the A transformation matrix §

The newly generated covariance matrix E:G will then be

input into the new subroutine PCMMAT to derive an nxn unitary
matrix PCM.

The PG image will then be generated as follows:

=S >

P = (PCM) G

>

where P = n-dimensional PCG image vector (n - number of passes; %
i.e., LANDSAT acquisitions) |
PCM = an nxn unitary matrix obtained from PCMMAT
i
+ )
G = n-dimensional green image vector ‘

The currently available options for rescaling the transformed
data to a range of 0-255 for output will be unchanged. All re-
scaling options will be available to be applied to the Green
image and/or the PCG image created as a result of these
modifications.




3.2.2.7 Flowchart

Appendix D

3.2.2.8 Listing
Appendix F
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4., OPERATION

The following section describes the mod.fications made to the
Statistics and Data Transformation processors via the added or

revised control cards.

4.1 USER DOCUMENTATION

The following list contains the new or revised control cards
which were programmed into the STAT and DATA-TR processors.
The format of these control cards remain in the standard EOD~
LARSYS format; i.e. the keyword must begin in column 1 and the

parameter (s} in column 1l1.

before column 72.

Stat:

® NEW CONTROL CARDS

The parameter list must end at or

Keyword Parameter Function

(col. 1) (col. 11-72)

SUNANG Tape Sun angles will be ex-
(Default - no sun angle tracted from the ERIPS
correction applied) 'unload' MSS image tape.

SUNANG nl,...,nj n, = sun angle for pass
(Default no sun angle i, 1<i<8. Sun angles
correction applied are integer numbers

which are 5<n, <85.

B~MATRIX Cards The B-Matrix will be
(Default - none) found on the cards im-

mediately following
this control card

B-MATRIX File The subroutine BMFIL

(Default - none)

<

will be called to read
the B~Matrix off of the
file, BMFILE




ST T T R T RS L T T AR

Keyword Parameter

THRESHOLD al,...,aj

(Default - for 'Tassel
Cap' filter,
a, = 100,0

= 8.0
a, = 6.0
a, = 10.0
= 35.0
for the 'Water' filter,

al = 43.0

a, 12.0)

(Default - bi = 0.0)

OPTION Tassel
(Default - none)

OPTION ) Water
{Default - none)

é MODIFIED CONTROL CARD

Keyword Parameter
(col. 1) {(col. 11-72)
CHANNELS Data = 1 1,

1, . . . n
(Default - n = 30),

e

Function

The ai's are decimal
(floating point) numbers,
separated by commas;

if the user requested a

'Tassel Cap' filter, j
must be equal to 5; if
the 'Water' filter was
requested, j must be

equal to 2.

The bi's are decimal
(floating point) numbers,
separated by commas;

the bias values will be
used only if the 'Tassel
Cap' filter is requested.

Initiates the Tassel Cap
filtering.

Initiates the Water
filtering.

Function

The li's and mi's are
integer channel numbers,




Keyword Parameter

Filter = ml, .« . .mj
{Default - none)

Data-Tr:

® NEW CONTROL CARDS

Keyword Parameter
(col. 1) (col. 11-72)
OPTION PCG

(Default - No Princi-
pal Components Green
Image output)

FORMAT Universal
(Default - Universal)

SUNANG Tape
(Default - no sun

45

Function

separated by commas;
they must be a subset
of the MSS Image tape.
The li's will be used
in the generation of
the mean and covariance
matrix. The mk's are
the channels to be
used in the user-re-
quested filter process.
If the 'Tassel Cap'
filter was requested,

j must be equal to 4
(based on 4 channels/
pass). If the 'Water'
filter was requested, j
must be equal to 2.

Function

The PCG image will be
generated and output.

The transformed data
will be output in the
WPRSYS II format.

Sun angles will be ex-
tracted from the ERIPS

X

B. . . .



Keyword

SUNANG

TRFORM

OPTION

FORMAT

Parameter

angle correction
applied)

Nys = « o410
(Default - no sun
angle correction
applied)

OUTPUT/UNIT=N,
FILE=M
(Default - N=14,
M=1)

GREEN
(Default -~ Green image
not generated for output)

LARSYS
(Default - Universal)

Function

"unload" MSS image tape.

n; = sun angle for pass
i, 1<i<8. Sun angles
are integer numbers,
5<n;<85.

N = the tape's Fortran
logical unit number that
the new image of trans-
formed data is to be out-
put on.

M = the file number that
the new image is to be
output on.

If both Greenness and PCG
are to be generated, the
former image will be on
file M and the latter
image on file (M+1)

The Green image will be
generated and output.

The transformed data
will be output in the
LARSYS II format.




5. TEST PROCEDURE

5.1 DESCRIPTION OF TESTS

Four Statistics processor runs and two Data-Transformation
processor runs were made to verify the new modifications. The
output from each of the runs is contained in Appendix G. The
Landsat I Kauth Greenness vector was used to generate the
'B-Matrix' in the Data-Transformation runs. In the Statistics
processor runs, the Landsat I Kauth matrix was used in the
'Tassel Cap' filter option.

Test Run one (1) demonstrates the 'Tassel Cap' filter ootion on
the generated statistics. The default tassel cap threshold

values (100., 8., 6., 10., 35.) and the bias vector (0., 16.,
25., 20.) were used in the transformation process.

Test Run two (2) outputs the statistics generated after applying

the 'water' filter. The default water threshold values (43., 12.)

were used.

Test Run three (3) illustrates the generation of the 'Green and
PCG' images by the histogram method. The Data-Transformation
run also illustrates the use of the new 'TRFORM' control card.

Test Run four (4) generates the statistics for sixteen (16)
channels.

Test Run five (5) generates sun angle corrected, tassel cap
filtered statistics. The new 'SUNANG TAPE' control card was
used. ‘

Test Run six (6) generates the sun angle corrected 'Green and
PCG' images. The Data-Transformation run generated the images

by the statistical method.

57
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A.l1 SOFTWARE SUBPROGRAM NO. 1 (SETUPl)

The modifications to the subroutine SETUPl will result in the
reading and decoding of the following additional control cards:

a. BUNANG

b. B-MATRIX
¢. THRESHOLD
d. BIAS

Two new additional parameters will be read and decoded from the
'OPTION' control cird. They are:

a. OPTION TASSEL
b. OPTION WATER

The format of the 'CHANNELS'

control card was modified to:
CHANNELS DATA = d

1’ . . . 'dn' FILTER = fl, . . . ’ f0

3
where the dj's and fk's are integers.

Several new flags were initialized in the subroutine to be
tested in the LEARN subroutine.

The flags that were placed
in the STBASE common block are:

a. SAKEY - sun angle key - if on, apply the sun angle correction

factors to the current raw data.

b, FKEY - filter key - if FKEY=0, no filterina will be

applied to the data vectors;

if FKEY=1, the wzier filter will be
applied to the data vectors;

if FKEY=2, the Tassel Cap filter will
be applied to the data vectors.
The following dimensioned variables were initialized in this sub-
routine to be used in the LEARN subroutine:
a. SSUNAG - the sun angles read from the 'SUNANG'
b. BIAS

control card

- the bias vector to be used in the Tassel Cap filter-
ing process.

22
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c. TH - the threshold values to be used in the 'Tassel Cap'
or 'Water' filtering process.

d. BMAT -~ the matrix (in the B-MATRIX format) to be used in
the Tassel Cap filter test.

e. FCHN -~ the channels of the data vector that will be used in
the user-requested filter test.

If the flag SAKEY is on (i.e. the 'SUNANG' control card was
read in), the following default parameter values from the 'SIZE'
control card will be initialized:

1) XHTGH = 3000

2) XLOW = 0

3) XSIz = 101

4) SPECBAS will default to min(min(ukj - ckj))
ke fields je channels

As a result of the sun angle correction capability, several
modifications have been made in the functicn section of the
‘SIZE SPECBAS=I'
control card. The y-axis increment will be computed according
to the formula [mai(max(ukj + ckj)) - Spcbas]/49 + 1.0, (SPCBAS=SPECEAE)
ke fields je channels

In order to display the sun angle corrected spectral plot more

accurately, the y-axis range will ke (y = specbas, y =

min max
max(max(ukj + ij))r.

ke fields je channels

The above changes take place in the subroutine CLSSPC. The

processor will continue to have 50 y-axis values on the spectral
plot.

A.l.1 Linkages

SETUP1 is called by the Statistics processor driver program,
STAT.




The following subroutines may be called by SETUPl: NXTCHR, FIND,

NUMBER, BMFIL, WRTBM, and FLTNUM.

A.1.2 Interfaces

SETUP1 references the following common blocks: STBASE and GLOBAL.,

A.1.3 Inpuw.s

The calling sequence to SETUPl remains unchanged.

e NEW CONTROL CARDS

Keyword Parameter
(col. 1) (col. 11-72)
SUNANG Tape

(Default: no s.n angle
correction applied)

SUNANG nl, o o .,nj
(Default: no sun angle
correction applied)

B-MATRIX Cards
(Default: none)

B-MATRIX File
(Default: none)

THRESHOLD al, e« ey A
{(Default: for 'Tassel
Cap' filter,

a; = 100
a, = 8.0
a3 = 6.0
a, = 10.0

Function

Sun angles will be ex-
tracted from the ERIPS
unload MSS image tape.

n,
1

i, 1<i<8. Sun angles are

sun angle for pass

integer numbers which
are 5<n,<85.

The B-Matrix will be
found on the cards im-
mediately following
this control card.

The subroutine BMFIL
will be called to read
the B-Matrix off of the
file, BMFILE.

The ai's are decimal
(floating point) numbers,
separated by commas; if
the user requested a
'Tassel Cap' filter, j
must be equal to 5; if
the Water filter was re-




Keyword

(col. 1)

BIAS

OPTION

OPTION

Parameter
(col. 11=-72

ag = 35.0
for the 'Water' filter,
al = 43,0
= 12.0

a3
b1' . . -,b4

(Default: bi = 0.0)

Tassel
(Default: none)

Water
(Default: none)

e MODIFIED CONTROL CARD

Function
quested, j must be equal
to 2.

The bi's are decimal
(floating point) numbers,
separated by commas; the
biaz values will be used
only if the 'Tassel Cap'
filter is reguested.

Sets the flag (FKEY=2) to
apply the 'Tassel Cap'
filter to the data vectors.

Set the flag (FKEY=1l) to
apply the 'Water' filter
to the data vectors.

The following control card will replace the current 'CHANNELS'

format.

Keyword
(col., 1)

CHANNELS

Parameter
(col. 11-72)

Data = ll' . . "ln'
(Default: n 30),

Filter = My, « - - ,mj

i

(Default: none)
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Function

The 1i's and mk's are
integer channel numbers,
separated by commas;
they must be a subset
of the MSS Image tape.
The li's will be used
in the generation of

the mean and covariance
matrix.




Keyword
(col. 1)

Parameter
(col. 11-72)

Function

The mk's are the channels
to be used in the user-
requested filter process.
If the 'Tassel Cap'
filter was requested, j
must be equal to 4 (based
on 4 channels/pass). 1If
the 'Water' filter was
requested, j must be
equal to 2.

If the 'SUN ANGLE' control card was read in, the following
default values and/or function will be initialized on the ‘SIZE'
control cards:

Keyword

(col. 1)

SIZE

SIZE

Parameter
{col. 11-72)

XHIGH=K
0<K< 255

Default: XHIGH = 220
(no sun angle)
XHIGH = 3000 (sun angle)

XLOW = L

0<L<XHIGH

Default: XLOW = 120
(no sun angle)

XLOW = 0 (sun angle)

A

Function

K is an integer which
sets the maximum
radiance value which
will be histogrammed.
XHIGH becomes xmax of
the X-axis of the

histogram plot.

L is an integer which
sets the minimum
radiance value which
will be histogrammed.
XLOW becomes Xmin of
the X-axis of the
histogram plot.




Keyword
(col. 1)

SIZE

SIZE

Parameter
(col. 11-72)

X8I2=K

Default: XHIGH-XLOW
(no sun angle)

101 (sun angle)

SPECTRAL=I1

0<I<105

Default: SPECBAS=75
(no sun angle)
min(min(ukj - okj))
ke fields je channels
(sun angle)

A.l.4 Outputs

Three new additional line printer outputs have been implemented into
the subroutine SETUPl:

257

Function

Sets the range which
will be histogramed;
maximum range is 101.

I is an integer which
sets the minimum radiance
value on the Y-axis of
the spectral plot

(1.e. ’ Ymin) .

For no sun angle correction:

The processor has a fixed
Y-axis increment (3) and a
fixed number of Y-axis
values (50). Using
SPECBAS, the processor
determines the Y-axis
range to be:

Ymin=SPECBAS, Ymax=SPECBAS+150

For sun angle correction:
The processor will calculate
the Y-axis increment accord-
ing to the formula:
[max(max(ukj + ckj)) -

ke fields je channels
SPECBAS] /49 + 1.0, The range
for the Y-axis is:

(Y min = specbas,

Y = max(max, . + 0, .
e (ma - kJ))

ke fields je channels

Be o i e e



a. If the Tassel Cap filter was requested but the number of input
filter channels is not equal to four or the number of input
threshold values is not five, the following error message
will be output:

'The number of input filter channels or threshold values are
not compatible with the filter option requested-Terminate
Execution'.

b. If the 'Water' filter was requested but the number of input
filter channels and/or threshold values is not two, the above
error message will be output.

¢. The subroutine WRTBM will be called to write out the user
requested 'B-MATRIX' array from the card or tape file.

d. If the 'Tassel Cap' filter was requested but the user did not
input the 'B-MATRIX' control card or if the dimension of the
B-Matrix (KAJTH filter matrix) is not 4 x 4 then the following
error messaje will be output:

'The B-Matrix was not input or was not of the right dimension-
Terminate.'

A.1l.5 Storage Requirements

DATA = 10228

CODE = 22158

A.1.6 Description

The purpose of the SETUPl subroutine is to read and analyze all of
the input processor control cards as well as their parameters.

As a result of the modifications to SETUP1l, the user will be
given the options to:

a. Apply the sun angle correction faétors to the raw data vectors,

b. Apply a 'Tassel Cap', 'Water', or no filter to the raw or
sun angle corrected data vectors, and

¢. Calculate and output the filtered raw or sun angle corrected
mean and covariance matrix computed over the image data set.

A/"’/ng
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The covariance matrix will be used in the DATA-TR processor to
generate a Principal Component Greenness Image.

A.l1.7 Flowchart

Appendix C

A.1.8 Listing
Appendix E
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A.2 SOI'TWARF SUBPROGRAM NO. 2 (LEARN)

The functions that are provided by the subroutine LEARN are to enable
the user to calculate the mean vector and covariance matrix from
filtered raw or sun angle corrected data vectors. The new flag
SAKEY will be tested to determine if the sun angle correction
factors are to be applied to the raw data vectors. The value of

the new flag FKEY will determine if Water, Tassel Cap, or no

filter is to be applied to the data vectors.

A.2.1 Linkages

LEARN is called by STAT, the driver program for the STATISTICS
processing.

The following subroutines may be called by LEARN: TAPHDR, SUNF1,
FSBSFL, CMERR, LAREAD, LINERD, FDLINT, MTVECl1l, FLDCOV, FLDSPC,
FLDHIS, CLSCOV, CLSSPC, CLSHIS, VULSPC, FLDINT, and SETMRG.

Note: 1In order to stay within the core storage limits, several
subroutines were taken out of the main link and copied
and remapped into the appropriate processor's link.

The subroutines SUNFl (in LEARN) and SUNF2 (in SETUP 8,
Data-Tr) are identical as well as MATVEC (in TRHIST,
KBTRAN, LNTRAN and Data-Tr) and MTVECl (in LEARN).

The subroutines SUNF1l and SUNF2 are identical to the
existing subroutine SUNFAC except that the two former

subroutines have the added capability to output the appropriate
'bias' factors.

27
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A.2.2 Interfaces

LEARN references the STBASE, GLOBAL, COMBK4 and ISOLNK common
blocks.

A.2.3 Inputs
The calling sequence to LEARN remains unchanged.

As a result of the sun angle correction éption, the following
calling sequences have been modified:

Call Fldspc (Fldmen, .Dev, Fldsav,(1,N), Dumptr, Idata, Fldaam, Fldvar,
Title, Nofeat, Fetvec, Spcbas, Sakey)

Call Clsspc (Avar (1, subno), Substd (1, subno), Title, Dumptr, Idata,
Title, Nofeat, Fetvec, Spcbas, Sakey)

Call Mulspc (Avar (1, 1), Substd (1,1), Subdes, Spec (1,1), Idata,
Nofeat, Fetvec, Spcbas, Sakey)

A.2.4 Outputs

The user will know how many data vectors were used in the calcula-
tion of the mean and covariance matrices from the following new
line printer output:

'XXXXX Points will be used in the field mean, covariance calculations'
A.2.5 Storage Requirements

314248

DATA

]

CODE

]

33048

A.2.6 Description

The modifications that were made to the subroutine LEARN are to test
the sun angle (SAKEY) and filter (FKEY) flags.

If the SAKEY flag is on (SAKEY = 1), the following will take
place:

22
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a. Test the flag ISUNT. If ISUNT is on (ISUNT = 1), the sun

angles that relate to the B-Matrix channels will be read
from the data tape.

If ISUNT is off (ISUNT = 0), the sun

angles were read in SETUPl. The sun angles will be used in
the sun angle correction process.

The subroutine SUNF1 will be called to output the sun angle
bias and gain correction factors.

c. The sun angle correction factors (bias and gain) will be

applied to the raw data vectors before calculating the mean |
and covariance matrix.

i
If the filter flag (FKEY) is equal to: !

Zero - the raw or sun angle corrected data vectors will not l
be filtered before calculating the mean and covariance matrices.

One - the 'Water' filter will be applied to the raw or sun

angle corrected data vectors before calculating the mean
and covariance.

The data vector will be filtered if the following holds:

e
Xl Ty (XZ)->—0 and Xzf_t(Z)

where Xi = the radiance value of the fi component of the H
current data vector. :

£, = the ith channel value read from the FILTER 3
parameter section of the CHANNELS control card.

i the iEE user-supplied (the iEEparameter read off
of the THRESHOLD control card) or default (tl=
43.0, t? = 12.0) threshold value.

c. Two - the Tassel Cap filter will be applied to the raw or

corrected data vectors before calculating the mean
and covariance matrices.

o i, A il i
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The following transformation will be applied to each data
vector before it is filtered.

->
where Y
->
K
%
X
-5
b
The data
1. Yl >
2. Y2 <
3. Y3 <
4. Y4 <
5. Y4 >

The default threshold values are t, = 100.0, t
= 10.0,

t

4

ve

K K K L2
B W N

transformed raw or sun angle corrected data vector,
the matrix input via cards or via the file, BMFILE,
the £,»f

1l ~4
data vector, and

components of the raw or sun angle corrected

tne user - supplied or default (bi = 0.0) additive
bias vector.

ctor will be filtered if one of the following holds:

1 2 = 800' t3 = 6.0'
and t. = 35.0

5

A.2.7 Flowchart

Appendix C

A0208

Listing
Appendix E




A.3 SOFTWARE SUBPROGRAM NO. 3 (SUNF1)

The new subroutine SUNF1l is a modified version of the existing
subroutine SUNFAC. While SUNFAC only returns the sun angle gain
factors, SUNF1l returns both the sun angle gain and bias factors.

A.3.1 Linkages
8S8UNF1l is called by the LEARN subroutine.

A.3.,2 Interfaces

SUNFl does not make reference to any common blocks.

A.2.3 Inputs

The dimensioned variable SABIAS was added to the calling sequence.

Tha new calling secduence to SUNF1l is:

e Call SUNF1l (SUNCOR, SUNANG, FETVEC, NOFEAT, ISUNC, ISUNT, SABIAS)

Pzrameter Dimension  In/Out Definition

SUNCOR 1 out ihe sun angle gain factors
that correspond to the input
sun angles

SUNANG 1 In Array of sun angles

FETVEC 1 In Array of selected channels

NOFEAT 1 In Number of input channels

ISUNC 1 In Number of input sun angles

ISUNT 1 In If ISUNT = 1, read the sun
angles off of the tape;
otherwise, do not.

SABIAS 1 Out The sun angle bias factors

that correspond to SUNANG




A.3.4 Outputs

There are two new line printer outputs:
a. The sun angle gain factors are:
XXXXXX XXXXXX » o ¢ o ¢ o XXXXXX

b. The sun angle bias factora are:
XXXXXX XXXXXX ¢ » o o o o XXXXXX

A,3.5 BStorage Recquirements

DATA = 1326,

CODE = 3068

A.3.6 Description

SUNF1 will return the sun angle bias and gain factors that correspond
to the input sun angle array.

A.3.7 Flow-hart
Appendix C

A.3.8 Listing
Appendix F
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A.4 SOPTWARE SUBPROGRAM NO.4 (CLSSPC)

Several modifications were made to the existing CLSSPC subroutine
as a result of the sun angle correction option.

A.4.1 Linkages

The subroutine LEARN calls CLSSPC by way of the entry points:
CLSSPC, FLDSPC, and MULSPC.

A.4.2 Interfaces

CLSSPC references the GLOBAL common block.

A.4.3 Inputs

The flag SAKEY was added to the calling sequence. The new
calling sequences are:

-

e Call CLSSPC (MEAN, SUBSTD, IDVEC, PTRVEC, PLOT, TITLE, NOFEAT,
FETVEC, SPCBAS, SAKEY)

. @ Cali FLDSRC (DMEAN, DEV, IDVEC, PTRVEC, PLOT, MEAN, SUBSTD,
FLDNAM, WOFEAT, FETVEC, SPCBAS, SAKEY)

e Call MULSPC (MEAN, SUBSTD, JDVEC, PTRVEC, PLOT, NOFEAT, FETVEC,

SPCBAS, SAKEY)

Parameter Dimension In/Out Definition
MEAN 1 In The mean vector(s)
SUBSTD 1 In The standard deviation
array(s)
DMEAN 1 In ~ MEAN is set equal to
DMEAN
DEV 1 , ~In SUBSTD is set equal to
o DEV
IDVEC 1 In The subclass name
PTRVEC 5 In PTRVEC(1) = 1, PTRVEC(5) =1

PTRVEC(2), (3), (4) =0




Parameter

PLOT

TITLE

NOFEAT

FETVEC

8PCBAS

SAKEY

FLDNAM

JDVEC

A.4.4

Dimension

(4 ,NOFEAT,49)

30

FLDNAM is not used in CLSSPC

1

Outguts

In

In

In

In

In

In

Definition

The plot information
array

The subclass number

The number of channels
to be used

The array of selected
channels

The minimum radience
value on the Y-axis
of the spectral

plot

The flag to indicate
if sun angle corrected
data was used in the
calculation of the
mean and standard
deviation

The subclass name

As a result of the sun angle option, MENLOW may be larger than

MENHGH;

message will be printed:

therefore, if the above occurs, the following new

"IN CLoSPC, MENLOW IS GREATER THAN MENHGH - NO PLOTTING

WILL BE

A.4.5 Storage

DONE;

Requirements

DATA

CODE

3128

13538

Bl s
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A.4.6 Description

The purpose of CLSSPC is to print a spectral plot (may be
composite) for the subclass and/or field indicated by the user.

As a result of the sun angle correction option, the INCR and SPCBAS
variables may be recomputed. If the flag SAKEY is on (i.e. = 1),
the maximum of the input (u+0) and the minimum of the input

(U = o) will be computed. If SPCBAS does not equal to -999, the
user specified SPCBAS value will be used. If SPCBAS is equal to
-999, MINV will be set equal to min (min(ukj - okj)).

ke fields je channels
The variable INCR will be set equal to [max(max(ukj + okj)) -

SPCBAS}/49 + 1.0.

The original CLSSPC was debugged in order to print the ERRLIN
over the correct channel plot.

A.4.7 Flowchart

Appendix C

A.4.8 Listing
Appendix E
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B.l SOFTWARE SUBPROGRAM NO. 1 (DATATR)

The driver program for the Data Transformation processing, DATATR, |

was modified to optionally generate an nxn unitary matrix
PCM when the PCGC flag is on. The PCM matrix will be used in the

generation of the Principal Component Greenness (PCG) Image.

B.1.1 Linkages
DATATR is called by the LARSYS executive program, MONTOR.

The following subroutines may be called by DATATR: SETUPS,
SETREM, KBTRAN, MAXMAT, TRHIST, LNTRAN, MTMLS6, MTMDAT, and the ;
new subroutines GETGCV and PCMMAT.

B.l1l.2 Interfaces f

DATATR references the INFORM, TRBLCK, and GLOBAL common blocks.

B.1.3 Inputs ’ ?

The calling sequence to DATATR remains iunchanged.

The calling sequence to KBTRAN has been changed to:
e Call KBTRAN (BMAT, LCOMB, ARRAY, LAM, MAX, MIN, CON, TRANSF, NSUB)

Two new calling sequences were added to the subroutine Data-Tr:

® Call GETGCV (SAVTAP, CP, NCHAN. GCOV)

This subroutine (which is similar to the existing subroutine
GETST) will read the filtered raw or sun angle corrected data
covariance matrix 2: from SAVTAP if the PCGC flag is on,

X

e Call PCMMAT (T, PCM, T, R, LCOMR, ID).

This new subroutine will output an unitary orthcgonal matrix.

B.1l.4 Output

If the column dimension of the 'B-MATRIX' is not equal to the

row and column dimensions of the data covariance matrix z:x

¥,




read from SAVTAP, the following error message will be output:
'THE DIMENSION OF BMAT XXX AND DCOV XXX ARE NCT COMPATIBLE -
CALL EXIT'.

B.1.5 Storage Requirements

DATA = 60328 CODE = 462

B.1.6 Description

8

As a result of declaring 'Array' real in the subroutine KBTRAN,

the array NSUB (initialized by integer 'Array') will be formulated ’
in DATATR instead of KBTRAN.

The following modifications will take place only if the PCGC
flag is on (i.e., the OPTION PCG control card was read in
SETUPS8) :

a. The subroutine GETGCV will pull the data covariance matrix
(to be used in the PCG processing) off of the SAVTAP. The
covariance matrix will have been calculated from filtered
raw or sun angle corrected data vectors depending on the
'OPTION' and 'SUNANG' control cards input by the user during
the STAT processor mode. 2: will be pulled freia the
(STAFIL+1) file. X

b. Before the mixture covariance matrix of the Green Image bands
( 2:(; ) is to be generated, the row and column dimensions
(the row and the column dimensions should be equal) will be
checked against the column dimension of the B~MATRIX. If
these dimensions are not equivalent, the error message stated
in the output section B.1.4 will be printed.

c. The subroutines MTMLS6 and MTMDAT will generate the GCOV

matrix.
> =3 Y 8T
X

G

>




where 2: = mixture covariance matrix of the Green Image
bands,

B . Transformation matrix in which each row contains
the greenness vector. The matrix is to be input

in the 'B-MATRIX' format,

™

The PCG data covariance matrix read off &f SAVTAP,
and

B” = The transpose of B.

d. The subroutine PCMMAT will be called to operate on the matrix
2:(?. The program will in turn return an nxn unitary matrix
PCM. The PCG Image will then be generated by applying the

PCM matrix to the Green Image.

B.1.7 Flowchart

§ 7 -~

Appendix D

B.1.8 Listing
Appendix F




B.2 SOFTWARE SUBPROGRAM NO. 2 (SETUPS)

The modifications to subroutine SETUP8 will result in the reading
and decoding of the following additional and moaified control

cards:

a. TRFORM OUTPUT/UNIT=n, FILE=m

b. SUNANG ny, nz,...nj

c. OPTION GREEN

d. OPTION PCG

e. SUNANG TAPE

The following flags will be set and used in the other subprograms.

They are added to the labeled common block, TRBLCK.
PCF - flag indicating that the 'OPTION GREEN' and/or 'OPTION PCG'

a.
control card was read in.

b. SAKEY - sun angle key - if on, apply the sun angle gain,
SAGAIN and sun angle bias, SABIAS correction factors cb-
tained from the subroutine SUNF2,

¢c. PCGC - flag indicating that the 'OPTION PCG' control card was read
in.

d. GIC =~ flag indicating that the 'OPTION GREEN' control card

was read in.

The following variables have been added to the common bloci
TRBLCK and GLOBAL to be referenced by the other subprograms:

a. SAGAIN - sun angle gain correction factor.

b. SABIAS - sun angle bias correction factor.
c. TRNSFL - the file number that the output transformed data is
to be output on (default = 1).

%
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d. PCM - an array that contains the nxn unitary matrix output

by the subroutine PCMMAT. This array will be used

in the generation of the'Principle Component Greenness'

image.

e. NCHPAS - designates the number of channels per pass (default = 4).

B.2.1 Linkages

SETUP8 is called by the driver program for Data Transformation,
DATATR. SETUP8 in turn calls the TAPHDR, PRTCOV, NXTCHR, FIND,

BMFIL, NUMBER, ORDER, FLTNUM, CRDSTA, REDSAV, and WRTBM routines.

If sun angle corrections for the Green Image and/or PCG Image
Transformations were requested, a call will be made to the new
subroutine, SUNF2,

SUNF2 will return the set of sun angle gain and bias correction
factors to be usad on each data channels input.

B.2.2 Interfaces

SETUP8 references the following common blocks: INFORM, GLOBAL,
ISOLNK, and TRBLCK.

B.2.3 Inputs

The calling sequence to SETUP8 remains unchanged.

® NEW CONTROL CARDS

Keyword Parameter

(col. 1) (col. 11-72) Function

OPTION Green 'The Green image will be
(Default - Green generated and output.

Image not generated
for output)

‘/5»{
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Keyword
(col .1)

OPTION

FORMAT

FORMAT

SUNANG

SUNANG

TRFORM

Parameter
(col. 11=-72)

PCG

(Default - no Principal
Components Green Image
output)

UNIVERSAL
(Default - Universal)

LARSYS
(Default - Universal)

Tape
(Default - no sun angle
correction applied)

nll . - .,n.
(Default - no sun angle
correction applied

OUTPUT/UNIT=N,

FILE=M
(Default - N=14
M=1)

Function

The PCG Image will be
generated and output.

The transformed data will
be output in the Universal
format.

The transformed data will
be output in the LARSYS
II format.

Sun angles will be ex-
tracted from the ERIPS
Yunload" MSS image tape.

n.=sun angle for pass i,
1<i<8. Sun angles are
integer numbers, Sgpiiss.

N = the tape's Fortran
logical unit number that
the new image of trans-
formed data is to be output
on.

M = the file number that
the new image is to be
output on.

If both Greenness and PCG
are requested, the forme:sr
image will be output on
file M and the latter image
on file (M+1).
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B.2.4 Outputs

Modification to SETUP8 will include the addition of the following
error messaga:

a. If the B-MATRIX input flag BMTRIG is not on (=1), the error
message will be:

'The B-MATRIX CONTROL CARD WAS NOT FOUND -~ TERMINATE EXECUTION'.

The line printer output will continue to list the (new) control
cards read in by SETUPS.

B.2.5 Storage Requirements

DATA = 4738 CODE = 20738

B.2.6 Description

The function of SETUP8 is to read and decode all of the input
processor control cards as well as their parameters. The
following modifications will be made:

a. The user will be able to specify on the new 'TRFORM' control card
which unit number (default = 14) and file number (default = 1)
are to be used for the output transformed image tape.

b. The user will be given the option of using raw or sun angle
corrected data vectors in the transformation process depending
on the absence or presence of the SUNANG control card. If the
SUNANG control card was read in, the input 'MAXPT' vector will
be sun angle corrected.

¢. The user has the option of creating a Green Image and/or
Principal Component Greeness (PCG) Image.

d. The transformed data will be output in the Universal format
unless the LARSYS parameter is specified on the FORMAT
control card.

e. If the Green Image and/or PCG Image iz to be generated, the
maximum dimension allowed for B-MATRIX is (n, n*k), where k =
number of channels per pass and n = the number of passes
and nz*kiﬁoo. The default number of channels per pass

>,




(NCHPAS) is equal to 4. NCHPAS is set in the BLKCOM subroutine
and included in the GLOBAL common block.

f. The statistical method will be performed if:

1. The ‘*MODULE FILE' and 'STATPILE' control cards are input
or 2. The 'MDDULE CARDS' control card is input.

B.2.7 Flowchart

Appendix D

B.2.8 Listing

Appendix F
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B.3 SOFTWARE SUBPROGRAM NO. 3 (KBTRAN)

The subroutine KBTRAN has been modified to test the new flags:

a. SAKEY - when it is on (S8AKEY = 1), the channel-oriented
sun angle correction bias and gain factors (obtained from
the subroutine SUNF2) will be applied to the respective
channel cowponent of the mean vector and covariance matrix
obtained from the subclasses statistics file, SAVTAP.

b. PCGC - when it is on (PCGC=1l), the PCM array will be
applied to the calculated MAX; MIN, and CON arrays to generate
the PCG image's scaling parameters. These scaling parameters
will be stored in the locations:

BMAT (401) - BMAT (400 + 3 * LCOMB)

B.3.1 Linkages

Subprogram KBTRAN is called by the Data Transformation driver
program, DATATR, when rescaling by the statistical method is
requested by the user. KBTRAN calls the following subroutines:
MATVEC, MTMLS6, MTMDAT, and PRTCOV.

B.3.2 Interfaces

The common blocks referenced by the KBTRAN subprogram are:
INFORM, TRBLCK, GLOBAL, and COMBK4.

B.3.3 Inputs

The calling sequence for KBTRAN has been modified to:
'@ Call KBTRAN (BMAT, LCOMB, ARRAY, LAM, MAX, MIN, EPS, TRANSF, NSUR)

The explanation for adding the variable NSUB to the calling
argument is found in section B.1.6 (DATATR-Description). 'ARRAY'
was declared real as a result of the 'sun angle correction'’

option.

o
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Parameter

BMAT

LCOMB

ARRAY

MIN

EPS

TRANSF

NSUB

Dimension In/Out
480 In

1 In

1 In

1l In

le Out

16 Out

16 Out

1 In

75 In

Definition

The transformation matrix
array

The number of passes
(linear combinations)

Array contains the mean and
covariance matrices

An integer multiplied by

the standard deviations of
the input subclass statistics
to derive an approximate
range for rescaling the
transformed data

The maximum value for each
pass

The minimum value for each
pass

The array containing the
computed 255/[max(I)-min(I)],
I=1 ’ . [ ] L ] ' LCOMB

Flag to indicate if the
transformed statistics
is to be printed out

The subclass name

[




B.3.4 Outputs
If the SAKEY is on:

a. The SAVTAP's mean vectors will be transformed using the sun

angle correction factors, SAGAIN and SABIAS.

The formula
used is:

TM(I) = SAGAIN(I) * M(I) + SABIAS(I),

where TM(I) = Ith component (channel)} of the sun angle

corrected transformed mean vector,

SAGAIN(I) = Ith sun angle gain factor that relates to the

Ith channel,

M(I) = Ith component (channel) of the mean vector

from SAVTAP, and

SABIAS(I) = Ith sun angle bias factor that relates to the

Ith channel.

The appropriate sun angle correction factors will be applied
to the SAVTAP's covariagnce matrix, E:X' before transforming

it to BZ%( BT, where B is the 'B-MATRIX' which contains the
Kauth Greenness vectors and BT is the transpose of B.

The formula
used on each component of ZZX is:

[ 3

TCOV(I,J) = SAGAIN(I) * COV(I,J) * SAGAIN(J)

where TCOV(I,J) = sun angle corrected transformed (I,J)th

component of the SAVTAP's covariance matrix

2 [4 II J = ll . . . ’ NOFEAT,
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SAGAIN’I) = Ith sun angle gain factor that relates to channel

I.

SAGAIN(J) = J-th sun angle gain factor that relates to
channel J, and '

Cov, (I,J) = (I,J)th componeat of the SAVTAP's covariance
matrix.

B.3.5 Storage Requirements

DATA = 46618 CODE = 11068

B.3.6 Description

If the SAKEY flag is on, the sun angle correction bias and gain
factors will be applied to the corresponding coimponent of the
SAVTAP mean vector and covariance matrix.

A check to see if each component of the MAX vector is greater than
or equal tc the corresponding component of the MIN vector was
initialized as a result of the 'sun angl=2 correction' option being
performed on the mean ard covariance arrays. If the above test
fails, the corresponding MAX and MIN components will be intercéhanged
before generating the EPS vector.

If the PCGC flag is on (i.e. the 'OPTION PCG' control card was
read in SETUP8), the matrix array PCM (output from the PCMMAT
subroutine) will be applied to the calculated Green Imaqe;é\MAXG
(=MAX), MING(=MIN), and CONG(=EPS) vectors to obtain the PCG

2
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B.3.4 Outputs
If the SAKEY is on:
a. The SAVTAP's mean vectors will be transformed using the sun

angle correction factors, SAGAIN and SABIAS. The formula
used is:

T™(TI) SAGAIN(I) * M(I) + SABIAS(I),

where T™(I)

Ith component (channel) of the sun angle
corrected transformed mean vector,

SAGAIN(I) = Ith sun angle gain factor that relates to the
Ith channel,
M(I) = Ith component (channel) of the mean vector
from SAVTAP, and
SABIAS(I) = Ith sun angle bias factor that relates to the

Ith channel.

b. The appropriate sun angle correction factors will be applied
to the SAVTAP's covariance natrix, E:X' before transforming
it to Bz: BT, where B is the 'B~-MATRIX' which contains the
Kauth Gréﬁnness vectors and BT is the transpose of B.  The formula

used on each component of 2:* is: -

TCOV(I,J) = SAGAIN(I) * COV(I,J) * SAGAIN(J)

where TCOV(I,J) = sun angle corrected transformed (I,J)th
component of the SAVTAP's covariance matrix
Z f I’ J = 1’ » - - r NOFEAT’
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Image's scaling parameters, MAX MIN., and CON

P’ P p*
The PCG Image's

a. MAXP vactor (PCM ¥* MAXG) will be stored in locations BMAT
(401) » BMAT (401 + LCOMB-1).

b. MINP vector (PCM ¥ MING) will be stored in locations BMAT
(401 + LCOMB) -~ BMAT (401 + 2 * LCOMB-1).

c. CONP vector (PCM * CONG) will be stored in locations BMAT
(40Y + 2 * LCOMB) -+ BMAT (401 + 3 * LCOMB-1).
B.3.7 Flowchart

Appendix D

B.3.8 Listings
Appendix F
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B.4 SOFTWARE SUBPROGRAM NO. 4 (TRHIST)

The following modifications to TRHIST will be performed if the
PCGC flag is on (i.e. the 'OPTION PCG' control card was read in

SETUPS8) :

a. The scaling parameters, MAX, MIN, and CON, obtained from the
histogram of the transformed data will be multiplied by the
PCM matrix array. The resulting vectors will be the PCG
Image's scaling parameters, MAXP, MINP, and CONP.

b. The PCG Image's scaling parameters will be stored in BMAT's
scratch storage locations: BMAT (401) - BMAT (401 + 3 ¥
LCOMB-1).

B.4.1 Linkages
The driver program DATATR calls TRHIST when the user specifies
rescaling by the histogram method.

TRHIST calls the following subroutines and/or function: LAREAD,
TAPHDR, SQRT, FLDINT, LINERD, FDLINT, TRANSF, and MATVEC.

B.4.2 Interfaces

TRHIST references the following common blocks: INFORM, TRBLCK,
COMBK4, and GLOBAL.

B.4.3 Inputs

The calling sequence to TRHIST remains unchanged.

Since TRANSF was changed from a 'subroutine' to a 'function',
the calling sequence to TRANSF is:

e XT(J) = TRANSF (BMAT, IDATA, TOP, J, K, LCOMB, NSAMP, BIAS)

B




B.4.4 Ouiputs

There is no line printer output.

B.4.5 Storage Requirements

DATA = 2428 CODE = 1247

8
B.4.6 Description

TRHIST will obtain the scaling parameters, MAX, MIN, and CON for
the transformed data from the histogram of the transformed data
of the first field of a set of fields.

Since the 'MAXPT' values may undergo a 'sun angle correction'
transformation, a test to check the max and min vectors was
initiated. If the current component of the MAX vector is not
greater than or equal to the corresponding MIN component, the
two value> will be interchanged.

If the PCGC flag is on (i.e. the 'OPTION PCG' control card was
read in SETUP8), the matrix array PCM (output from the subroutine
PCMMAT) will be applied to the Green Image's scaling parameters

MAXG (=MAX) , MINg(=MIN), and CONG (=CON) .

The PCGC Image's scaling parameters:

a. MAXP (PCM * MAXG) will be stored in locations BMAT (401) -
BMAT (401 + LCOMB-1l).

b. MINP (PCM * MING) will be stored in locations BMAT (401 +
LCOMB) -+ BMAT (401 + 2 * LCOMB-1l).

c. CONP (PCM * CONG) will be stored in locations BMAT (401 +
2 * LCOMB) - BMAT (401 + 3 * LCOMB-1l).

B.4.7 Flowchart

Appendix D

B. 4. 8 Listing
Appendix F
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B.5 SOFTWARE SUBPROGRAM NO. 5 (PCMMAT)

The new subroutine PCMMAT was originally programmed for execution
under EXEC8 by W. L. Morris, C. L. Wiginton, and D. K. Lowell
(University of Houston Mathematics Department). The revised
subroutine has been incorporated in the Data Transformation
subroutine PCMMAT. PCMMAT operates on a real symmetric matrix

A to produce an orthogonal matrix of approximate eigenvectors of
A. For the Principal Component Greenness (PCG) transformation,
the symmetric matrix is the mixture covariance matrix of the
green bands ( E:G ) and the output orthogonal matrix is PCM.
The n x n (n = LCOMB = row dimension of Z:G ) unitary matrix

PCM will have' its ith column correspond to the ith laraest normalized
eigenvector of 2;3 . The resulting components of PCM will be

approximate eigenvalues (i.e., the error bounds will be between
+ 0.000005) of In the present context,

L .sZ,

G

G o

where Z% = mixture covariance matrix of the green
bands.

B BMAT = matrix in which each row contains the

greenness vector.

2:x= the filtered raw or sun angle corrected
data covariance matrix calculated in STAT.

B.5.1 Linkages
PCMMAT is called by DATATR,

PCMMAT references the following new external subroutines and
function: MINDEX, SUPSUM ORD1l, and PCMAML. The SQRT routine is also
referenced.

B.5.2 Interfaces

PCMMAT does not reference any common blocks. The interface with
the calling program is by means of the calling sequence.

_B=36"
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B.5.3 Inputs
The calling sequence to PCMMAT is:

Call PCMMAT (T, PCM, C, R, N, ID)

Parameter Dimension In/Out Definition .
T (ID) IN A symmetric lower triangular

real matrix array (for PCG
transformation processing,
T = the lower traingular

section of G’ the
mixture covariance matrix
of the green image bands).

PCM (49) ouT An unitary orthogonal
matrix of normalized
eigenvectors of T.

(@]
-4

ouT Vectors of centers of
Weinstein discs.

R N ouT Vector of radii of
Weinstein discs.

N 1 IN The row and column
dimension of T (for
G’ N=LCOMB=number of
LANDSAT Passes).

ID 1 IN The dimension of the input

T array. ID = N(N+1) h
2

B.5.4 Outputs

The orthogonal unitary matrix array PCM is returned to the
calling subroutine DATATR, via calling argument.

The vector of eigenvalues and radii will be printed along with
the transpose of the unitary matrix, PCM.

BT
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B.5.5 Storage Requirements

DATA = 17038 CODE = 15408

B.5.6 Description

P(MMAT proceeds through an iterative algorithm to produce the
output orthogonal matrix PCM. PCM, which is composed of approxi-
mate eigenvectors of E;G is formulated by calling the following
external subroutines and function:

a. MINDEX - selects the order of operations within PCMMAT.

b. ORD1l - reorders the components of the input vector into
ascending order.

c. SUPSUM -~ adds the components of the reordered vector from '

ORD1.
d. PCMAML -~ computes the matrix products.

The relative error allowed in the approximate eigenvalues of
Z:G is set to 0.000005.

Before the final PCM matrix array is printed, the first ¥ow will be
i P + P / $ + e o0 + -
checked for concavity. If ( 1,1 1,N)/2 (Pll? Pl,N-l)/N 2,

- - 3 28 0 '
Pl,i = Pl,i , for 1 =1, , N. The Pl,i s are the components

from the first PCM column.

B.5.7 Flowchart

Appendix D

B.5.8 Listing
Appendix F
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B.6 SOFTWARE SUBPROGRAM NO. 6 (TRANSF)

The calling sequence to TRANSF has been modified to exclude the XT
variable. TRANSF has been changed from a subroutine to a function.
The internal variable XT will be set equal to TRANSF. The flag
SAKEY will be tested to determine if the input raw data vector,

IDATA is to be sun angle corrected before performing the data
transformation calculation.

B.6.1 Linkages

TRANSF is called by either the subroutines TRHIST and/or LNTRAN.
TRANSF does not call any subroutine,

B.6.2 Interfaces

TRANSF refers to the TRBLCK common block.

B.6.3 Inputs
The calling sequence to TRANSF is:

® XT(J)=TRANSF (BMAT, IDATA, TOP, IL, K, LCOMB, NSAMP, BIAS).

Parameter Dimension In/Out Definition

BMAT 480 IN The matrix, which is
stored in the 'B-MATRIX'
format, to be used in
the transformation process.

IDATA TOP IN The input raw data vector
to be transformed.

TOP 1 IN The maximum usable locations
in the array IDATA.

IL 1 IN The component of the

transformed data vector
that will be generated.

S
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e e A SR PP e, = 0% 35 AR
Parameter Dimension In/Out Definition
K 1 IN The current sample pixel
being processed.
LCOMB 1l IN The number of linear
combinations or passes
to be used in the calcu-
lation.
NSAMP 1l IN The number of sample data
: vectors to be transformed.
BIAS 16 IN The bias vector to be used
in the data~-transformation
process.

B.6.4 Outputs

There is no line printer output. The value of the IL-th component
of the transformed data vector (XT) will be returned in the
function name TRANSF.

B.6.5 Storage Requirements
DATA = 27 CODE = 135

8 8

B.6.6 Description

The flag SAKEY will be tested in the function TRANSF to determine
if the input raw data vector is to be sun angle corrected or not.
If the flag was turned on (i.e. SAKEY = 1), the following trans-
formation will take place before the existing data transformation
process:

TDATA = SAGAIN(I) * IDATA(L) + SABIAS(I)

where TDATA = the sun angle corrected I-th channel component of
the current data vector,

SAGAIN(I) = the sun angle gain correction factor for the I-th
channel,

¢f
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+1
IDATA(L) = the I-th channel componegt (‘Ngiﬁ§+l )
of the current data vector
NSAMP = the number of sample data vectors
(for the current scan line) that needs to
be transformed, and

SABIAS(I) = the sun angle bias correction factor for the I-th
channel.

If the SAKEY was not on {(i.e. SAKEY = 0), the raw Jdata vector,
IDATA,will be used in the data transformation formula:

XT = IDATA * BMAT + EIAS

If the SAKEY was turned on (i.e, SAKEY = 1), the sun angle cor-
rected data vector, TDATA,will be used in the transformation
formula:

XT =TDATA * BMAT + BIAS

Before returning to the calling subroutine, TRANSF will be set
equal to XT.

B.6.7 Flowchart

Appendix D

B.6.8 Listing
Appendix F
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B.7 SOPTWARE SUBPROGRAM NT. 7 (LNTRAN)

The modifications to be made to the subroutine LNTRAN will enable
the user to generate and output a 'Green' and/or 'Principal
Component Greeness' (PCG) Image. The decision on whether these
images are to be generated and output will depend on the new
flags PCGC (turned on when the OPTION PCG control card was

read in SETUP8) and GIC (turned on when the OPTION GREEN ¢®ntrol
card was read in SETUPS).

B.7.1 Linkages

LNTRAN may call the following subroutines: TAPHDR, LAREAD, FLDINT,
WRTHDR, LINERD, FDLINT, TRANSF, WRTLIN, NTRAN, COMHST, and
MATVEC.

LNTRAN is called by the driver program of Data Transformation,
DATATR.,

B.7.2 Interfaces

LNTRAN references the following common blocks: INFORM, TRBLCK,
COMBK4, and GLOBAL.

B.7.3 InEuts

The calling sequence to LNTRAN remains unchanged.

B.7.4 Outputs

The user will be able to generate and output a Green and/or PCG
Image depending on the value of the flags GIC and PCGC.

If Green or PCG Image is requested, the transformed data set
will be output on the default (Fortran unit 14, file = 1) or
user-specified tape unit and file number.

B=27"
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If both images are requested, the Green Image will be output on the
default or user-specified file number and the PCG Image will be
output on the following file.

The heading 'Green Image', 'PCG Image', or 'Transformed Image'
will be printed before the respective image is output.

B.7.5 &torage Requirements

DATA = 213508 CODE = 32568

B.7.6 Description

If the GIC flag is on (GIC=1), the scaling parameters MAX, MIN,

and CON derived from the histogram of the 'Green Image' will be

used in the transforming, rescaling, and histogramming prccesses
of the data vectors.

If the PCGC flag is on (PCGC=l), the scaling parameters 'derived

from the histogram of 'PCG' Image) stored in locations BMAT

(401) - BMAT (400 + 3 * LCOMB) will be used in the processes of
transforming, rescaling, and histogramming the data vectors.

Recall that the MAX vector is stored in locations BMAT (401)-+BMAT (400 +
LCOMB), the MIN vector in locations BMAT (401 + LCOMB) - BMAT

(400 + 2 * LCOMB), and the CON vector in locations BMAT (401 +

2 * LCOMB) -+ BMAT (401 + 3 * LCOMB).

Since different sun angle correction transformations were
performed earlier, a test to check the MAX against the MIN
vector was initiated. If a component of the MAX vector is less
than the corresponding MIN component, the two values will be
interchanged.

If the PCGC flag is on, the matrix PCM will be applied to the
transformed data vectors output from the function TRANSF.

5277
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The transformed data vectors will be compared against + 3000 if
the user had requested the sun angle correction option and no
rescaling of the transformed data.

B.7.7 Flowchart

Appendix D

B.7.8 Listing
Appendix F
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B.8 SOFTWARE SUBPROGRAM NO. 8 (GETGCV)

The existing subroutine GETST was modified to create the new

The sole purpose of GETGCV is to read one
covariance matrix from SAVTAP,

subroutine GETGCV.

BR8.1

Linkages

GETGCV is called by the DATA~-TR subroutin-.

B.8.2

Interfaces

GETGCV does not reference any common blocks.

E.8.3

The calling sequence to GETGCV is:
e Call GETGCV (UNIT, FILE, NCHAN,

Parameter

UNIT

FILE

NCHAN

COVAR

Dimension In/Out

COVAR)

Definition

1 IN

465 ouT

(A

The fortran unit number
from which the covariance
matrix is to be read

from

The file number on 'UNIT'
from which the covariance
matrix is to be read from

The number of channels
requested from the training
segment

The covariance matrix array
retrieved from the input
unit and file number

JO.




B.8.4 Outputs

If the tape drive cannot position the tape to the requested file,
the following errer message will appear:

'"ERROR IN POSITIONING UNIT XXX TO
FILE XXX!

The run will be terminated after the above message has been
printed.

B.8.5 Storage Requirements

DATA = 1038 CODE = 1568 oot

B.8.6 Description

S |
The purpose of the new subroutine GETGCV is to retrieve the mixture f

covariance matrix from the requested flle and unit number. Thiu matrlx*
generated in STAT, will be used in the transformation process

to create an unitary matrix PCM. PCM will be used to generate !
the 'Principal Component Greenness' image. “

B.8.7 ¥#¥lowchart

Appendix D

B.8.8 Listing ;
Appendix F
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B.9 SOFTWARE SUBPROGRAM NO. 9 (SUNF2)

The new subroutine SUNF2 is a modifled version of the existing

subroutine SUNFAC. While SUNFAC only returns the sun angle gain

factors, SUNF2 returns both the sun angle gain and bias factors.

B.9.1 Linkages
SUNF2 is called by the SETUP8 subroutine.

B.9.2 Interfaces

SUNF2 does not make reference to any common blocks.

B.9.3 Inputs
The dimensioned variable SABIAS was added to the callina sedquence.

The new calling sequence to SUNF2 is:

@ Call SUNF2 (SUNCOR, SUNANG, FETVEC, NOFFAT, ISUNC, ISUNT, SABIAS)

Parameter Dimension In/Out Definition

SUNCOR 1 ouT The sun angle gain factors
that correspond to the input
sun angles

SUNANG 1 IN Array of sun angles

FETVEC 1 IN Array of selected channels

NOFEAT 1 IN Number of input channels

ISUNC 1 IN Number of input sun angles

ISUNT 1 IN If ISUNT = 1, read the sun
angles off of the tape)
otherwise, do not.

SABIAS 1 ouT The sun anqgle bias factors

that correspond to the input
sun angles.
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B.9.4 Outputs

There are two new line printer outputs:
a. The sun angle gain factors are:
XXXXXX XXXXXX . .. . XXXXXX

b. The sun angle bias factors are:
XXXXXX XXXXXX «+ o . XXXXXX

B.9.5 Storage Requirements
DATA = 1326

8
CODE = 3068

B.9.6 Description

SUNF2 will return the sun angle bias and gain factors that
correspond to the input sun angle array. '

B.9.7 Flowchart

Appendix D

B.9.8 Listing
Appendix F
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B;lo SOFTWARE SUBPROGRAM NO. 10 (PCMAML)

.The new subroutine PCMAML perforns the multiplication operation
on the two input matrices, A and X.

B.10.1 Linkages
PCMAML is called by PCMMAT.

PCMAML references the new function, SUPSUM.

B.10.2 Interfaces

PCMAML does not reference any common blocks.

B.10.3 Inputs
The calling sequence to PCMAML is:
e PCMAML (X, X, B, I, J, K, NA, NX, NB)

Parameter Dimension In/Out Definition

A (NA, NX) IN The matrix to be used in
the multiplication process.

X (NX, NB) IN The other matrix to be used

in the multiplication process.

B (N2, NB) ouT The matrix generated from
A*X,

I 1 IN The number of rows in A

J 1 IN The number of columns in A

and rows in X

K 1 IN The number of columns in X
NA 1l IN NA=16
NX 1l IN NX=16
NB 1 IN NB=16




B.10.4 Outputs

There is no line printer output

B.10.5 Storage Requirements
DATA = 3548

CODE = 1618
B.10.6 Description

A work vector, P, is initialized each time a row of A is multi-
plied by a column of X. For row L of A and column M of X, the

P vector will be equal to:

A(L,1) * X (1,M)
A(L,2) * X (2,M)

%o o .

A(L,J) * X (J,M) .

The function SUPSUM will then be referenced to form the nrdered
sum of elements in P.

B.10.7 Plowchart

Appendix D

B.10.8 Listing
Appendix F
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B.1ll SOFTWARE SUBPROGRAM NO. 11 (SUPSUM)

The new function SUPSUM returns the ordered sum of the input
vector, A.

B.11.1 Linkages

SUPSUM is called by the new subroutin2«s PCMMAT and PCMAML.
SUPSUM calls the new subroutine ORD1.

B.11.2 Interfaces

SUPSUM dces not reference any common blocks.

B.11.3 Inputs

The calling sequence to function SUPSUM is:
X = SUPSUM (A, I, N)

Parameter Dimension In/Out Definition

A N In The vector that will be

ordered and summed up.

I 1 IN The ending position in
A to sum to
N 1 IN The size of A

B.1l.4 Outputs

There is no line printer output.

B.11.5 Storage Requi ~ments
DATA = 23

8
CODE = 1328
B.11.6 Description

The input vector A goes through an ordering process in ORDI1.
After the components of A are placed in ascending order, they
are then summed up to the Ith position in A.

B3
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B.1l1.7 Flowchart

Appendix D

B.11.8 Listing
Appendix F
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B.12 SOFTWARE SUBPROGRAM NO. 12 (MINDEX)

The output vector JM will contain the indices that correspond
to the R vector after R has been placed in ascending order.

B.12.1 Linkages
MINDEX is called by the new subroutine PCMMAT.

B.12.2 Interfaces
MINDEX does not reference any common blocks.

B.12.3 Inputs

The calling sequence to MINDEX is:
& Call MINDEX (R, JM, IM, N)

Parameter Dimension In/Out Definition
R N IN The input vector of values
JM N IN/OUT The vector of length N

whose elements have been
initialized to JM{J)=J,
J=1,"',N.

IM 1 IN The position (index) of
place to begin the scan in R.

N 1l IN The maximum size of R and JM.

B.12.4 Outputs

There is no line printer output.

J—
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B.12.5 Storage Requirements
DATA = 23

8
CODE = 778
B.12.6 Description

The new subroutine MINDEX will go through a search process in
order to place the index of the sialla&st value in R into JM(1),
the next smallest in JM(2), etc. The last value, JM(N) will
contain the index of the largest value in R.

B.12.7 Flowchart

Appendix D

B.12.8 Listing
sppendix F
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B.13 SOPTWARE SUBPROGRAM NO. 13 (ORD1)

The new subroutine ORD1l will reorder +the input vector into
ascending order.

B.13.1 Linkages
ORD1l is called by the new function SUPSUM

B.13.2 Interfaces

ORD1 does not reference any common blocks.

B.13.3 Inputs
The calling sequence to ORD1l is:
e Call ORD1 (A, 11, 12, N)

Parameter Dimension In/Out Definition

A N IN/OUT The vector to be ordered
in ascending order.

Il 1 IN The position in A to begin
the ordering process.

I2 1l IN The position in A to end
the ordering process.

N 1l IN The maximum length of wvector
A

B.13.4 Outputs

There is no line printer output

B.13.5 Description

The subrout.ine ORDl1 will reorder the input vector A and place the
results back in A. The components in the output vector A will be in
ascending order.

ya/




B.13.6 Storage Regquirements

DATA = 218

CODE = 132 8

B.13.7 PFlowchart

Appendix D

B.13.8 Listing
Appendix F
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APPENDIX C

FUNCTIONAL FLOWCHART - STAT PROCESSOR
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STAT PROCESSOR

-

feoo~LARsvs
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APPENDIX E

FUNCTIONAL FLOWCHART -~ DATA-TR PROCESSOR




DATA-TR PROCESSOR

'8-MATRIX' FROM SELECT

U, |
‘:&u«;nsvs
SYSTEM EXECUTIVE ¢——1{ A
ROUTINE, MONTOR ! ‘*rf/

J

7 READ PROCESSOR

+ CONTROQ! rA®RNS
AND SET DEFAULT
YALUES

READ A TRANS-

R e FORMATION MATRIX,
'A', FROM CARDS
EOLLOWING. ‘BaMATRIX"
CARNS’ CONTROL CARD

A 4

USER INPUT:
NO
015 <SUNANG(T)

<85 ]

!
READ FROM
TAPE

SUN ANGLES?

READ THE

SUN ANGLES

FROM THE °

DATA TAPE'S
HEADER RECORD-

FASSOCIATE >
SUN’ ANGLES ——
WITH B-MATRIX| .CALL SUNF2
CHANNELS {T0 GET THE
_— SUN ANGLES'
BIAS AND
APPLY THE GAIN CORREC-
SUN_ANGLE {TION FACTORS

{mm——— CORRECTION

'FACTORS TO
\ AXPT(1),
LA =1,... CHANNEL|




(PRXNCIPLE

DATA-TR PCMMAT ™

A Ry
VES IXTUR INTO PCMMAT;

% COVARIANCE MATRIX™| oyTpuT PCM
Z,. PERFORM MSTRIX ARRAY

R PC6
A TRANSFORMA- | *poacEcsing
ivow ]

READ SCALING

SUBCLASS
STATISTICS T0

I
~ READ STATISTIC$1

DULE STAT DECK"
FOLLOWING THE
"MODULE CARDS"

sSeAs
s8
af-ic(r)'
1} G(J)i
:
SG=SUN 'ANGLE
GAIN FACTOR

SB=SUN ANGLE
BIAS FACTOR

KBTRAN

APPLY
SUN ANGLE

\ I\

| paraMETERS FROM “oPTION
| SCAFAC" CARD PARAMETER
FIELD - (S,,M.) FOR

EacH_compolent, 1, or
,_IENEEQBMELJA

MAXMAT

USE MAXPT TO 08-
TAIN THE MAX,
MIN, AND CON
R TRANSF
Teson |
+SB :
~RAW DATA _ SUN ANGLE
=SUN ANGLE
CORRECTED DATA

 YT=p*A+b
=BIAS
VECTOR
XT=TRANSFORMEN
DATA

> > ->

XT=R*A+H

i

OF POOR -

'S

LY 4

B vt o b e iachadi” AL



(®)

TRMSFOPﬂED MEAN;
g * AT

TRANSFORUED ©:
‘T = AA

An TRA‘IJSFOR!‘MT_{N MATRIX!

TOSTAIN o FROM ey
mx(x)-m(u,ol.mo)
JeNOCLS2
| MINCT)=MIN (e LAMYG )

! JeNOCLS2

IF MAX(1)<M! X
WTFRC?%A GE nferz i

cou(r)-vswmx(x) MIN(1)

| CON(1)2SCALE FACTOR |

For ALL 0 < T <285, |

-3000< ?< 3000
IF zx uAs SUN ANGLE l

——
APPLY MATRIX PCM
TO MAK, MIM, CON j
RESULT: m\x : !
MINp, CON,, ParLL :

8E USEN IN | N
RESCALING PROCES _}

Q
.L TRHIST
HISTOGRAM THF
TRANSFORMEN DATA ;
(ISING MAX, MIN, AND
CON), REC(NPUTE TRANSFORMEN !

MAX, HIN, AND CON AFTER
PPLYING A

YES

L

‘PG PROCESS

2

TRANSFORMATION ROUT INE:
IF B VECTOR AVAILABLE
(1.E. _gus" COMTROL CARD
INPUT)

CORRECTER DATA VECTOR

A i NOTE: IF THE IISER HAD

RAW OR SUM ANGLE == RewEsTEn ROTH
1.7 GREEN AND PCG, GREEN
AX + WILL 8F PROCESSED
| FIRST,

1F B e [0.0], THEN Z=i%

,|=ann _
‘ RESCALING BY STATISTICAL OR INPIT

>
OUTPUT 1 FILE OF Y,

FOR AREA REQUESTED ON

FIELD DEFINITION CARD
FILE=USER-REQUESTED OR DEFAULT
FILE IF GREEN AND PCG WERE
REQUEST;D. PCG WILL BE ON

KFILE+ &

X RTRAN
ouTPUT
TAPE

OR
DRUM FIL

ON /

-—7@

AT,

HIN'MIN |
M'CONP

Z » PCMST

YES

PCG PROCESS

SCALE PARAMETERS, READ AND TRANSFORMED THE
DATA, USING PRE-COHPUTEn H.‘(l AND Cﬂll

FROM YBTAAN (0% INPUT), THFN APPLY DIS~
TRIBUTION TRUNCATION (PEROI'T ). TO OBTAIN
CENTRAL (100-PEROUT %) OF Z NISTRIBUTION.
RE-COMPUTE SCALING PARAMETERS /ROM TPINLATED
DISTRIBUTION:

Ry® MI\XX-MINl RANGE, TRUNCATER DIST .,
SrZ.")S/llI'CONx = SCALE FACTOR, TRUNC, DIST.
i HINxf_ ZIS MA)(x = TRANSFORMED VALUE, WITHIN RNAGE

-
VI' SIZ LT

= RE-SCALEN TRANSFOPMED VALUE

\\

Bl b o S

Al i i et a5,
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