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The attached document describes a set of Fortran programs which were
developed for SR&T Task 2A, Landsat Crop Inventory.

The purpose of these programs is to permit the use of certain aspects
of LARSYS and EOD-LARSYS in the same analysis procedure. Statistics decks
and results files from each system can be converted to files compatible with
the other system.

Two examples of usage are as follows. Statistics developed in EOD-LARSYS
could be used by another classifier, such as ECHO or minimum distance.
Results files from a LARSYS classification could be converted to EOD-LARSYS
format so that a stratified area estimate could be made.

The programs reside on a disk on LARS' IBM 370/148 which may be accessed
by any system user.
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PURDUE-LARSYS<—EOD-LARSYS
CONVERSION PROGRAMS

Carol Jobusch
May 1979

This memo documents a set of four FORTRAN programs to allow communi-
cation between PURDUE-LARSYS and EOD-LARSYS data analysis systems, by
converting a statistics deck (statdeck) or a results file produced by one
system into a format which can be read and used by the other.

LARSJSCS - converts PURDUE-LARSYS statistics deck to EOD-LARSYS format
JSCLARSS - converts EOD-LARSYS statistics deck to PURDUE-LARSYS format
LARSJSCR - converts PURDUE-LARSYS results file to EOD-LARSYS format
JSCLARSR - converts EOD-LARSYS results file to PURDUE-LARSYS format

I. Statistics Deck Conversion Programs

1. Descriptions of Statistics Decks

See LARSYS SYSTEM MANUAL, pp. 5-7 to 5-12, for a description of a
PURDUE-LARSYS statistics deck [1].

See EOD-LARSYS USER DOCUMENTATION, Vol. I, pp. 3-8 to 3-14, for a
description of the variables in an EOD-LARSYS statdeck [2]. The EOD-LARSYS
USER GUIDE for the IBM 370/148 Vol. II-USER'S REFERENCE MANUAL [3] repeats the
same description in section 3.1.4.1. The structure of the EOD-LARSYS
statistics deck has changed since the documentation was written. The current
structure is given below. It is now written as binary variable-length spanned
records of length 320. Some "card types'" have been combined, and the order
of some variables has changed. In particular, the covariance matrix for a
subclass is written before the means. The format used for EOD-LARSYS
statdecks by the conversion programs was decided upon by examining hex printouts
of some sample EOD-LARSYS statdecks.

1.1 Structure of an EOD-LARSYS Statdeck

Variable-length spanned records (RECFM VS BLOCK 320)

Unformatted (binary) I/0.

All variables have length 4 bytes (one full word).

Variables marked '#*' were given dummy values during PURDUE-LARSYS to
EOD-LARSYS conversion. Values of all other variables were derived from
information in the PURDUE-LARSYS statdeck.




Record 1

NCLAS Number of training subclasses from STAT or ISOCLS

NCLUS Number of training subclasses from STAT (clusters
from ISOCLS)

NCHAN Number of channels used in computation of statistics

NTRFLD Number of training fields input to STAT or ISOCLS
(dummy value=1)

NVERT Number of vertices in all the training fields
(dummy value=5)

CHAN Vector (length NCHAN) of channels used in computa-
tion of statistics

Note: each of the EOD-LARSYS statdecks that we examined had only
one "training field." Therefore, we do not know the file
structure when there is more than one training field.

Name of the training field (dummy value = '"AREA')

Number of the class associated with this field (dummy

Number of the subclass associated with this field input
to STAT (ISOCLS dummies this information by setting it

Number of vertices for this field, including closure point

Vertices for the training field: Up to 10 vertices plus the

closure point are allowable for each training field. The coordinates
are listed in a clockwise manner, with the coordinate having the
smallest sample (i.e., column) number listed first.

Sample number of first vertex

Line number of first vertex

Sample number of closure point

Line number of closure point

No. of Variable
Words Type Definition
1 Integer
1 Integer
1 Integer
1 Integer
1 Integer
NCHAN Integer
Record 2
No. of Variable
Words Type Definition
1 Alpha
1 Integer
value =1)
1 Integer
equal to zero)
1 Integer
(dummy value =5)
Record 3
No. of Variable
Words Type Definition
] Integer
1 Integer
1 Integer
1 Integer



Record 4

No. of Variable L.

Words Type Definition

NCLAS Alpha Four-character name for each class

NCLAS Integer Number of clusters (or subclasses) in each of the
training classes

NCLUS Alpha Four-character name for each cluster or subclass

Record 5. One record for each cluster or subclass.

No. of Variable
Words Type Definition
1 Integer Number of points in the cluster
NCHAN (NCHAN+1) Real Covariance matrix for the cluster, symmetric
2 storage mode

NCHAN Real Mean for each channel for this cluster

2. Conversion of PURDUE-LARSYS statdeck to EOD-LARSYS statdeck

Program name: LARSJSCS FORTRAN
LARSJSCS EXEC

The EXEC routine calls the compiled FORTRAN program to read a LARSYS
statdeck from the user's A disk, determine the EOD class-subclass structure
based on the PURDUE-LARSYS class names, and write an EOD-LARSYS format statdeck
on the user's A disk. (To read or write on another disk, change the file
definitions in the EXEC.) The program can read either a binary or character
format PURDUE-LARSYS deck, and handles a maximum of 30 channels and 60 LARSYS
classes.

To execute the program the following sequence of commands should be

followed:

> I CMS370

> GETDISK JSCDISK 29A 29A E PASS JLK

> LARSJSCS f ft ft
N fn It
input output

PURDUE-LARSYS EOD-LARSYS

Statdeck Statdeck




Note: LARSJSCS was compiled by the FORTRAN H Extended compiler and therefore
cannot be executed in CMS360. The program could be recompiled by the user
for CMS360, if desired.

Input Files:

Unit 1 (Disk) PURDUE-LARSYS statdeck (character or binary format)

Qutput Files:

Unit 20 (Disk) EOD-LARSYS statdeck (unformatted I/0)
Unit 16 (Terminal) error messages

The program writes the dummy value 'AREA' for the EOD-LARSYS field name
and dummy values for the number of training fields, number of vertices, and
vertex coordinates.

PURDUE-LARSYS classes correspond to EOD-LARSYS subclasses. EOD-
LARSYS classes are similar to LARSYS pools. The program constructs EOD-
LARSYS classes by grouping LARSYS classes according to the first two
characters of the LARSYS class name. The EOD-LARSYS class name will consist
of these two characters; the EOD-LARSYS subclass name will consist of the
first four characters of the LARSYS class name.

Example: given a LARSYS statdeck with classes

cool
SYO1
C002
C003
ELO1
SY02,

we would get an EOD-LARSYS statdeck with

EOD-LARSYS CLASSES SUBCLASSES
Cco Ccoo0l
C002
Co03
SY SYO01
SY02
EL ELO1

If existing PURDUE-LARSYS class names are not in this format, use the
PURDUE-LARSYS processor MERGESTATISTICS to rename LARSYS classes before using
this conversion program.




3. Conversion of EOD-LARSYS statdeck to PURDUE-LARSYS statdeck

Program name: JSCLARSS FORTRAN
JSCLARSS EXEC

The EXEC routine calls the compiled FORTRAN program to read an EOD-
LARSYS statistics deck from the user's A disk, convert it to PURDUE-LARSYS
format, and write the resulting statistics deck on the user's A disk, with
the same filename as the EOD-LARSYS statdeck and filetype 'SAVED". The
program can handle a maximum of 30 channels and 60 subclasses.

PURDUE-LARSYS needs information on channel wavelengths which is not
available from the EOD-LARSYS statdeck. There is a set of default wave-

lengths—-seven cycles of the four Landsat bands; i.e., channels 1,5,9 . . . are
.5~.6 um, channels 2,6,10 . . . are .6-.7 um, channels 3,7,11 . . . are .7-.8 um,
and channels 4,8,12 . . . are .8-1.1 ym. If the EOD-LARSYS statdeck has used

a sample of Landsat MSS bands (e.g., contains only bands 2 and 4 from a number
of dates) or was derived from non-Landsat data, then a special file should

be prepared on the user's A disk giving low and high ends of the channels
actually in the statdeck. The name and type of file will be input as parameters
in execution.

If the default set of wavelength bands is used, the resulting statistics
deck will be in binary format. If a character format deck is desired, then

the wavelength band file must be user input with character format specified.

To execute the program, type

\%

I CMS370

v

GETDISK JSCDISK 29A 29A E PASS JLK

> JSCLARSS fn ft run-number fn ft
\_/—V\_/ \_/V\-—-/
input EOD Optional input
Statdeck wavelengths

Note: JSCLARSS was compiled by the FORTRAN H Extended compiler and therefore
cannot be executed in CMS360. However, the user could recompile the Fortran
program in CMS360 if desired.

Input Files:

Unit 20 (Disk) EOD-LARSYS statdeck
Unit 5 (Disk) Optional - wavelength file
Line 1. Col 1-5, low end of wavelength for first channel
Col 6-10, high end of wavelength for first channel

Col 12-15, write 'CHAR' if you want PURDUE-LARSYS statistics
in character format. Otherwise, leave blank.




Line 2. Col 1-5, low end of wavelength for second channel

Col 6-10, high end of wavelength for second channel
Line 3,4 . . . wavelengths for 3rd, 4th, . . . channels
Unit 15 (Terminal) reads LARS run number from EXEC parameter

Output Files:

Unit 2 (Disk) PURDUE-LARSYS statdeck
Unit 16 (Terminal) error messages

II. Results File Conversion Programs

1. Conversion of PURDUE-LARSYS results file to EOD-LARSYS results file

Program Name: LARSJSCR FORTRAN
LARSJSCR EXEC

The EXEC routine calls the compiled FORTRAN program to read a PURDUE-
LARSYS results file from tape, convert it to EOD-LARSYS format, and write
an EOD-LARSYS format results file on a temporary disk. It then backs up the
temporary disk to tape. For details about the conversion, see the documenta-
tion for program LARSJSCS (statistics deck conversion).

To- execute the program:
> I CMS370
> GETDISK JSCDISK 29A 29A E PASS JLK

P LARSISCR (tape-no.  filemo.s  \fapewor  Flewmos

input: PURDUE-LARSYS output: EOD-LARSYS
results file results file

LARSJSCR was compiled by the FORTRAN H Extended compiler and therefore cannot
be executed in CMS360.

It allows up to 16 channels, 60 LARSYS classes, and 200 points per line
in the area classified. To allow more channels, or more points per line, change
the dimensions of certain arrays (as specified by comments in the program),
and recompile. TFor details on results file format see:

(1) LARSYS System Manual, pages 5-33 to 5-44 [11].
(2) EOD-LARSYS User Documentation, Appendix C [21].




Input Files:

Unit 12 (Tape) PURDUE-LARSYS Results file

Unit 15 (Terminal) reads stacked information provided by the EXEC to
check that the correct tape was mounted.

Qutput Files:

Unit 2 (Temp Disk) EOD-LARSYS Results File
Unit 16 (Terminal) error messages

The program writes dummy values for

(1) date of classification

(2) training field information

(3) Cholesky factorization of covariance matrices

(4) 1likelihood that the classified data point belongs to the assigned
EOD-LARSYS subclass.

Note that "Thresholding'" is not possible with the EOD-LARSYS results file due
to the dummy values for likelihood.

2. Conversion of EOD-LARSYS results file to PURDUE-LARSYS results file

Program name: JSCLARSR FORTRAN
JSCLARSR EXEC

The EXEC routine calls the compiled FORTRAN program to read an EOD-
LARSYS results file from a D disk, convert it to PURDUE-LARSYS format, and
write a PURDUE-LARSYS results file onto tape.

PURDUE-LARSYS needs information on channel wavelengths which is not
available from the EOD-LARSYS results file. There is a set of default
wavelengths or the user may prepare a special file on his A disk. See documen-
tation on JSCLARSS, statdeck conversion, for further detail.

A normal PURDUE-LARSYS results file contains a copy of the header record
from the LARSYS data tape. The conversion program provides dummy values for
most of the variables in this header, since the EOD-LARSYS results file does
not contain this information. A LARSYS run-number is a required input parameter.
If a real run-number doesn't exist (i.e., if there is no LARSYS format data tape),
then use any convenient eight-digit number (e.g., 12345678) as a dummy run-number.
Use the same dummy run-number on any test field description cards that will be
used with the results file.




If a LARSYS format data tape does exist, you may wish to specify its
tape and file number for documentation purposes. (This is normally included
in the data tape identification record.) This can be done by specifying
tape and file numbers as part of the first line of the wavelength file (Unit
5). See below for format details. The wavelength file should include only
the channels used in classification (often a subset of the channels in the
original data, especially in the case of a multitemporal data set).

To execute the program:
>T CMS370

> GETDISK JSCDISK 29A 29A E PASS JLK

>JSCLARSR \f?ﬂfffggiaf tape-no file-no , run-number \EE/VEE//
input: EOD-LARSYS output: optional
results file PURDUE-LARSYS input
results file wavelengths

JSCLARSR was compiled by the FORTRAN H Extended Compiler and therefore cannot be
executed in CMS360.

The program allows up to 16 channels, 60 LARSYS classes, and 200 points per
line in the area classified. To allow more channels, or more points per line,
change the dimensions of certain arrays (as specified by comments in the program)
and recompile. For details on results file format see:

(1) LARSYS System Manual, pages 5-33 to 5-44 [1].
(2) EOD-LARSYS User Documentation, Appendix C [2].
Input Files:

Unit 2 (TempDisk) EOD-LARSYS Results File
Unit 5 (Disk) optional - wavelength file

Line 1. Col 1-5, low end of wavelength for first channel
Col 6-10, high end of wavelength for first channel
Col 11-15, blank
Col 16-19)tape and file number of LARSYS data
Col 20-22\file (right justified in field)

Line 2, 3, . . . wavelengths for 2nd, 3rd, . . . channels in the same
format

Unit 15 (Terminal) reads LARS run-number from EXEC parameter
Output Files:

Unit 12 (Tape) PURDUE-LARSYS results file

Unit 16 (Terminal) error messages
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