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SECTION 1

Introduction



The LARSFRIS PREPROCESSING software package is designed to
provide basic image preprocessing capabilities in the context
of solving forest information questions through the use of
remote sensing digital data analysis. The steps in this
process are similar to the scientific method and may be
adapted to the remote sensing environment.

PROBLEM DEFINITION

Y

DATA ACQUISITION

Y

PREPROCESSING

Y

ANALYSIS

Y

OUTPUT

Figure 1.  Overview: Steps of remote sensing analysis

Several assumptions have been made for this documentation.
The definition of the problem has been completed. The
digital remote sensing data is assumed to be primarily
satellite data from Landsat or subsequent scanners such as
the Thematic Mapper or French SPOT. It 1is further assumed
that this data will have been processed through the Master
Data Processor (MDP) at Goddard Space Flight Center for
correction to , Universal Transverse Mercator (UTM) grid and
placed on computer compatible tapes (CCT) .

Such data is available from the Eros Data Center (EDC) at
Sioux Falls, South Dakota. Order information is available
from EDC or in the Landsat Data Users Handbook, revised
edition, USGS, 1979. Search listings, computer compatible
digital tapes, and film products representing the digital
data are available from EDC. Other supporting remote sensing
data sources include aircraft data images also available from
EDC. Non-image products such as USGS maps, soil surveys, and
some forest surveys may be obtained through the U.S.




Government Printing Office or Information Centers.

After acquiring data the next step is data preprocessing.
Digital image data preprocessing is required in order to
format the data, geometricly or radiometricly enhance data,
and to overlay - or register one Landsat scene to another.
Data to be analyzed by the LARSFRIS ANALYSIS software must be
in LARSYS format.

The first processor in the LARSFRIS PREPROCESSING software
reformats Landsat or other digital image data in EDIPS P
format to LARSYS format. Refer to Holkenbrink, Patrick R.
"Manual on Characteristics on Landsat Computer Compatible
Tapes Produced by the EROS Data Center Digital Image
Processing System," USGS, 1978, for a description of the P
format. Although this process outputs corrected P Landsat
data in UTM grid, it does not rotate the data to true North.
Therefore a geometric enhancement is needed to rotate the
data.

The second processor provided in LARSFRIS PREPROCESSING
software does this task. The angle of rotation is supplied
to the processor automatically through internal calculations.
This is a systematic geometric enhancement not directly tied
to ground control information. Optionally a LARSYS Landsat
non-corrected data scene generated before the Goddard MDP
became operational, or X format data, may also be
systematicly geometricly corrected. Corrections for data
aspect, skew, rotation, and output aspect/scale are included.
Radiometric enhancement and precision registration are not
directly provided for in the LARSFRIS PREPROCESSING software.

Following data preprocessing, the data 1is ready for
analysis by the LARSFRIS ANALYSIS software. This step
employs the assembling of all data sources, and the skilled
use of LARSYS software. The ability to extract accurate
information has been enhanced through preprocessing.
Processors which perform classification of data are described
in LARSFRIS ANALYSIS software documentation.

The last step in the process of remote sensing analysis is
the output of results. Tables, graphs, and images from
before, during, and after analysis are an excellent aid to
the understanding of these results. Output products can be
generated by such devices as digital image displays, film
writers, and pen plotters.



Operation of LARSFRIS PREPROCESSORS

The major LARSFRIS PREPROCESSORS represent two image
processing functions. These functions, Landsat-to-LARSYS
reformatting, and geometric enhancement, were designed to
operate in a batch environment on an IBM 3031 computer with a
VM/CMS operating system. Each processor operates
independently.

INPUT to each preprocessor is in two forms: tape and card
image. Input tapes containing image data are generally in
LARSYS format with the exception of "raw" data in EDIPS
format. Two EDIPS format tapes are input for the Landsat
reformatting program. Control of each processor is
accomplished by control language specified in appropriate
processor abstracts and inputted via card images.

PROCESSING provided by each function is specified by the
control cards. Because of large array requirments, a virtual
memory capability is necessary. The IBM 3031 operating under
VM/CMS has this capability.

Each of the preprocessing functions has its own primary
software processor. Primary processor for reformatting is
named *LANDSAT. The primary processor for geometric
enhancement is *GEOMETRIC CORRECTION.

OUTPUT from each process comes in three forms: printer,
punch, and tape.

The printer output contains housekeeping information and
documentation of the processing task that was accomplished.

Punch output is a single card containing the run number,
tape and file numbers of the image data that has been
created.

Tape outputs contain reformatted or enhanced data. All
data is in LARSYS image data tape format per the LARSYS
User's Manual. Generally computer compatible tapes are
produced on 9-track, 1600 BPI format.



Landsat Reformatting

Landsat reformatting is the process of producing from a
Landsat data tape one frame, or portion of one frame, of data
acceptable as input to the LARSYS analysis software. The
output is produced on a digital magnetic tape 1in the LARSYS
format.

Background

In July 1972, the National Aeronautics and Space
Administration launched the first Earth Resources Technology
Satellite, originally called ERTS-1, to collect information
about the surface of the earth from hundreds of miles above
it. In February 1975, a second satellite in the series was
launched to continue this data collection task. At about the
same time, the satellites were renamed Landsat I and Landsat
II. Landsat III was launched in March 1978, while Landsat
I's data operations were terminated as of the winter 1978.
Although there were plans to receive thermal data from
Landsat III, no thermal channel data is available. The MSS
(multispectral scanner) data 1is divided into frames
dimensioned 185 by 185 km (115 by 115 miles) which
corresponds to the frame size of the RBV (return beam
vidicon) data. It takes just 25 seconds to collect the data
in one frame. After some processing by NASA, the data is
made available to users through the data distribution
centers.

Landsat data is being applied to many resource management
problems, including agricultural crop surveys, land use
mapping, geological studies of structures and rock types,
mineral exploration, determining soil type and moisture
content, assessing water resources including surface water
distribution, surveying coastal and marine resources,
collecting water pollution data, evaluating forest and range
resources, and detecting air pollution.

Procedure

Digital Landsat data as released from the EROS Data Center
is on CCT's (computer compatible tapes) in one of three
formats, X, A or P.

X format - 0l3d format; sample interleaved in four strips.

A format - EDIPS (EROS Data Center Digital Image
Processing System) format with partially
processed data (without geometric corrections
applied) ; can be in either BIL (band

interleaved) or BSQ (band sequential) form.

P format - EDIPS format with fully processed data (with
geometric corrections applied and resampled to



a map projection); can be 1in either BIL (band
interleaved) or BSQ (band sequential) form.

For additional details on CCT-X format, refer to "Physical
Characteristics of the Landsat 1 and 2 MSS Computer
Compatible Tapes", Valerie L. Thomas, Goddard Space Flight
Center, November 1975 (GSFC Document X-563-75-223). For
additional details on CCT-A and CCT-P formats, refer to
"Manual on Characteristics of Landsat Computer Compatible
Tapes Produced by the EROS Data Center Digital Image
Processing System"”, Patrick F. Holkenbrink, U.S. Geological
Survey, 1978.

The Landsat processor included in the LARSFRIS
PREPROCESSOR software reformats CCT's in P format, BIL form
to LARSYS format. The P format data can be either MSS data
(also referred to as CCT-PM) or RBV data (also referred to as
CCT-PR) . The CCT's are normally ordered from EROS Data
Center. The LNDRDR abstract in Section 2 contains a detailed
description of the control cards that can be used in the
Landsat processor. An example output is shown in Section 3.



Geometric Correction

A geometric correction can be performed on any portion of
a Landsat scene in LARSYS format. The output produced is a
LARSYS formatted data tape which is geometricly corrected for
image distortions due to the earth's rotation and the
sampling aspect. The image is also rotated to North
orientation and rescaled for line printer or image display
aspect with a scale selected by the requestor.

Background

The geometric correction process applies corrections that
can be reasonably well specified independently of the
particular data set. Scaling and skew correction, for
example, can be performed open loop, i.e., without feedback
from ground control points, to approximately correct the
data. This approach makes improved data available to users
rapidly and at relatively low cost. The initial correction
is useful to those wishing to visually relate points on maps
and Landsat data, and especially to those studying the
millions of rectangular North South-oriented agricultural
fields which exist in certain areas.

Landsat Data

Before it is sent out by EROS Data Center, Landsat data in
CCT-X format has been calibrated and line length adjustments
made. Landsat data in CCT-PM and CCT-PR formats have also
been geometricly corrected for distortions due to band-to-
band offsets, earth rotation, and detector-to-detector
sampling delay. It is highly desirable for many research
applications if all Landsat data is geometrically corrected,
North-oriented, and scaled to the researcher's needs.

Procedure

The geometric correction process consists of up to five
linear transformations which act on an entire image block or
specified portion of a LARSYS run. This is contrasted to
nonlinear transformations which could compensate for randomly
varying scale, skew, and other distortions. A Landsat image
can be thought of as a three-dimensional array ~containing
lines of data points, columns across the image, and spectral
bands or channels. Since the four channels are assumed to be
in registration in this discussion, the problem can be
studied as a two-dimensional single channel image problem.
Transformation of this array into another array which, when
displayed on a certain output device, has given
characteristics, is the geometric correction problem.

Five corrections are made on the data, as applicable. The
first correction adjusts for the Landsat sampling ration of
approximately 3 horizontal samples to every 2 vertical



samples. The second correction adjusts for skew in the
Landsat frame due to the earth's rotation during data
collection. The third correction modifies the data from 191
orientation to 180 North South orientation. Output scaling
and aspect corrections may be performed as an option on P
format data. The fourth correction transforms the data to
the output scale requested. The final correction accounts
for the output device aspect ratio. If the output will be
represented pictorially with line printer output, the aspect
should be 10:8 to compensate for the printer limitation of 10
columns per inch across the page by 8 lines per inch down the

page. To achieve the desired rescaling and geometric
correction, sample interpolation is done using the nearest
neighbor rule. All corrections are applied to data

originating from CCT-X formatted Landsat, but only
corrections 3, 4, and 5 are applied to data from CCT-PM and
CCT-PR formats. For a detailed explanation of all
corrections, see LARS Information Note 103073, "Geometric
Correction of ERTS-1 Digital Multispectral Scanner Data” by
Paul E. Anuta.

Accuracy

The word "approximate" was used through the discussion and
it should be emphasized that most of the parameters used are
not known accurately; thus, these corrections are not exact.
The sensor and satellite induced errors vary randomly over
the frame; thus the rigid body assumption implicit in the use
of the linear transformation is also invalid. The accuracy
of the correction is, therefore, unknown; however,
measurements made using topographic maps indicate about a1l
to 2 scale error. This means that if a point in the data is
exactly lined up with a known ground point, that, in say 1000
meters, the image would be 10 to 20 meters in error from the
true ground point.

The GCTROL abstract in Section 2 contains a detailed
description of the control cards that can be used in the
Geometric Correction procesor. An example output is shown in
Section 3.



SECTION 2
LARSFRIS PREPROCESSING

Abstracts



Section 2 contains the abstracts for the Landsat and

Geometric Correction processors. The abstracts are in
alphabetical order by routine name. For the Landsat
processor, the LNDSUP abstract is a guide to the other
abstracts and should be consulted first. For the Geometric

Correction processor, the GEMCOR abstract 1is the main
abstract.
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LARS Program Abstract 5058

MODULE IDENTIFICATION

Module Name: BINSRH Function Name: General Utility

Purpose: Perform a binary search on an ordered array

System/Language: Déta Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 2/27/70

Latest Revisor: Date:

MODULE ABSTRACT

To perform a linear search on an unordered list takes at most the number of

comparisons equal to the number of items in the 1list (LISTSZ). The
unordered linear search can be improved by putting the most frequently
needed items at the beginning of the list. Another way to improve the

linear search is to order the list (but one must also consider the cost of
sorting the 1list into the proper order), reducing the maximum number of
comparisons by about half. A binary search on an ordered list reduces the
number of comparisons further to LOG(2) (LISTSZ) . Many other searching
algorithms are available and careful consideration should be used when
choosing an algorithm.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Perform a binary search on the one dimensional array LIST for the value
correspondlng to KEY, If KEY exists within LIST, FOUND is set to TRUE and
MIDDLE is set to the ordinal index of the element in LIST that matches KEY,
otherwise FOUND is set to FALSE and MIDDLE is undefined. The statement to
invoke BINSRH is:

CALL BINSRH(LIST, LISTSZ, KEY, MIDDLE, FOUND)

Input Arguments:

LIST - I*4, The array of items in lexigraphical order.
LISTSZ - I*4. The number of elements in LIST.
KEY - I*4, The item to attempt to match in LIST.

OQutput Arguments:

MIDDLE - I*4. An integer between 1 and LISTSZ that points
to the elements in LIST that matches KEY (if no
match is found then MIDDLE is undefined).

FOUND - L*1. .TRUE. if a match of KEY and LIST was found,
otherwise .FALSE.

Lexicographical order is machine dependent and can be determined from the
character set on each machine. The character set on the IBM computer at
LARS is EBCDIC.

Character set are usually represented in hexadecimal but BINSRH compares
characters in the integer frame of reference. For example, when comparing
the character © *, “=", “A”, and “9°, the corresponding integer values are
1,007,952,576, 2 118,139,968 -1,052,753,856, and -113,229,760. So the

characters in increa51ng integer order are “A°, °9°, ° ‘, and “=*, (the
above characters are assumed to be four-byte, left-justified, blank filled
words) . The following subroutine determines whether an array is in

increasing integer order so BINSRH will work properly.

SUBROUTINE SORTED(LIST<, LISTSZ)
IMPLICIT INTEGER *4 (A-2Z)
INTEGER*4 LIST(LISTSZ), LISTSZ
INTEGER*4, IJ
I=1
DO 200 J=2, LISTSZ

IF (LIST(I) .LT. LIST(J)) GO TO 200

WRITE (6,9100) LIST(I), LIST(J)

9100 FORMAT ("ERROR, THE WORD ““~°, A4,

$ “-“1S NOT LESS THAN THE WORD””"“, A4, “°°7)
200 CONTINUE

RETURN

END

12



2. __Internal Description

BINSRH compares items one word (four bytes) in length. It would be easy to
expand BINSRH to handle items of multiple words in length.

A binary search works by repeatedly looking at the middle of the list,
where the middle of the list is determined by the extreme points LOWER and
UPPER. If a comparison determines that KEY is less than the middle of the
list, only the items below MIDDLE need to be searched. If a comparison
determines that KEY is greater than the middle of the list, only the items
above MIDDLE need to be searched. If LOWER becomes greater than UPPER
(i.e., they cross paths), either KEY does not exist within LIST or LIST is
not properly ordered.

3.__Input Description

Not Applicable.

4. Output Description

Not Applicable.

5. Supplemental Information

This algorithm was taken from Donald E. Knuth“s "The Art of Computer
Programming" Series, volume 3 entitled "Searching and Sorting", chapter 6,
section 2. The binary search technique can also be found in any

introductory Computer Science book.

13



6. Program Algorithm

SUBROUTINE binsrh(list, listsz, key, middle, found)
(* search list for key assuming list is in lexicographical order *)

DECLARATIONS
INTEGER*4 key, list(listsz), listsz, middle
LOGICAL*1 found

BEGIN
found := FALSE;
upper := 1;
lower := listsz;

WHILE lower < upper AND NOT found DO
middle := (lower + upper) / 2;
If key < list(middle) THEN
upper := middle -1 (* too big, go down *)
ELSE
IF key > list(middle) THEN
lower := middle +1 (* too small, go up *)
ELSE
found := TRUE (* just right! ¥*)
ENDIF
ENDIF
ENDWHILE
— END

14



LARS Program Abstract 5050

MODULE IDENTIFICATION

Module Name: CASCII Function Name: General Utility

Purpose: Convert ASCII characters to EBCDIC characters

System/Language: Data Reformatting/IBM CMS 370 FORTRAN-IV

Author: Ken Dickman Date: 2/19/80

Latest Revisor: Date:

MODULE ABSTRACT

Convert American Standard Code for Information Interchange (ASCII)
characters to EBCDIC characters, where one character occupies one byte.
EBCDIC is the character set that is presently in use at LARS with the IBM
CMS 370 operating system.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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l. Module Usage

CALL CASCII(INBUF, INSZ, FIRST, NOBYTS, OUTBUF, OUTSZ)

Input Arguments:

INBUF

INSZ

FIRST

NOBYTS

OUTSZ

L*1. The input buffer containing a string (four
characters per word) of one or more characters in the
ASCII characters set. The integer representation

of the ASCII characters set ranges from 0 to 127. Any
values outside that range are undefined and are con
verted to an EBCDIC question mark (°27).

I*4. The length of the INBUF array in bytes. The value
of INSZ must be greater than zero.

I1*4, The beginning byte in INBUF to convert from ASCII
to EBCDIC. First may take on values from 1 to INSZ.

I*4. The number of bytes (beginning at FIRST) to
convert. The following restriction is placed on NOBYTS:
(FIRST + NOBYTS - 1) .LE. INSZ

i*4. The length of the OUTBUF array in bytes. OUTSZ
should be greater than zero and no greater than the size
of OUTBUF.

Output Arguments:

NOBYTS - If NOBYTS is less than 1 or NOBYTS is greater than

OUTSZ, NOBYTS will be set to 1 or OUTSZ, respectively.

OUTBUF - The output buffer containing the converted EBCDIC

characters. If OUTSZ is greater than NOBYTS, the
remaining right-most bytes of OUTBUF are filled with
EBCDIC blanks (°,7)

2. Internal Description

The conversion is performed using an array with the integer representation
of the ASCII character as the index into the array. The contents of the
array is the corresponding EBCDIC character.

3. Input Description

Not applicable.

16



4. Output Description

If the value of NOBYTS is out-of-range (1 to OUTSZ), an error message

written to the line printer and the user”s terminal.

5. Supplemental Information

Any table that contains an ASCII or EBCDIC character set.

6. Program Algorithm

SUBROUTINE cascii (inbuf, insz, first, nobyts, outbuf, outsz)
(* convert ASCII characters to EBCDIC characters *)

DECLARATIONS
INTEGER*4 first, insz, nobyts, outsz
LOGICAL*1l inbuf(insz). outbuf (outsz)

BEGIN
(* check output array length ¥)

IF nobyts < 1 THEN
ERROR - must have one or more bytes to convert to EBCDIC;
nobyts := 1

ENDIF;

IF nobyts > outsz THEN
ERROR - bytes to convert exceeds output buffersize;
nobyts ;= outsz

ENDIF;

(* convert ASCII to ebcdic *)

FOR i := first TO first + nobyts - 1 DO
IF inbuf (i) < 0 OR inbuf > 127 THEN

(* error-character out of range for ASCII character set ¥)

outbuf (i) := 727
ELSE
outbuf (i) := ascii-to-ebcdic-array (inbuf(i))
ENDIF
ENDFOR;

(* check for output buffer full *)

IF nobyts < outsz THEN
FOR i := nobyts +1 TO outsz DO
outbuf(i) = ~ ° (* £fill blanks *)
ENDFOR
ENDIF
END

17
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LARS Program Abstract 5051

MODULE IDENTIFICATION

Module Name: CHAR Function Name: General Utility

Purpose: Assign a literal character string to a variable

System/Language: Data Reformatting/IBM CMS 370 FORTRAN-1V

Author: Ken Dickman Date: 2/21/80

Latest Revisor: Date:

MODULE ABSTRACT

Four characters, enclosed in single quotes, are assigned to an integer
variable. Something like the following statement may be desirable:

IWORD = “AB3+”

IBM FORTRAN flags the above statement as a syntax error, but does not
consider the following statement in error:

IWORD = CHAR(“AB3+”)

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l._ Module Usage

To use CHAR, the calling routine must contain either “IMPLICIT INTEGER *4
(A-2), or “INTEGER *4 CHAR”. The function CHAR is invoked with:

I = CHAR (STRING)

STRING - I*4, A four character literal string. If fewer than
four characters are desired, blanks should follow the
string to total four, otherwise the IBM FORTRAN compiler
may insert unwanted "garbage" characters (eg. if the
string “16” is desired CHAR(“16 ) should be used). If
more than four characters are present, it will be
truncated to four.

Qutput Arguments:

CHAR - I*4, The integer variable on the left-hand side of the
assignment statement will be set to the EBCDIC value of
the first four characters of STRING.

2.__Internal Description

Perhaps the best way to explain the simple operation is to show the actual

code.

INTEGER FUNCTION CHAR (STRING)
INTEGER *4 STRING

CHAR = STRING

RETURN

END

If the following code was executed and the first four characters on the
logical file unit 5 was “ABCD”, the IF-statement would branch to statement

label 200.

IMPLICIT INTEGER *4 (A-Z)
DATA I/“ABCD"/
READ (5,9100) J
9100 FORMAT (A4)
K= CHAR (“ABCD”)
IF (I .EQ. J .AND. J .EQ. K) GOTO 200

19



Input Description

3.
Not Applicable

Qutput Description

4.
Not Applicable

Supplemental Information

5.
None

Program Algorithm

pu
0.

Not Applicable.
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LARS Program Abstract 5052
MODULE IDENTIFICATION
Module Name: CONDMP Function Name: General Utility
Purpose: Print information about the contents of an array
System/Language: Data Reformatting/IBM CMS 370 FORTRAN-IV _
Author: Ken Dickman Date: 2/23/80
Latest Revisor: Date:
MODULE ABSTRACT
Print a special character or a blank, the bytes where the data can be

found, a description of the meaning of the data, and the value of the data.

CONDMP provides a simple and concise way to present the contents

array.

of an

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

CALL CONDMP (HILITE, BYTES, MEAN, MEANSZ, VALU, VALUSZ, TYPE)

Input Arguments:

HILITE - I*4, Any single, printable character for
highlighting or a blank for no highlighting.

BYTES - I*4. Any 9 characters describing the location of the
data.

MEAN - L*1. Any 1 to 50 characters describing the meaning
of the data.

MEANSZ - I*4, The size of MEAN. MEANSZ must be greater than
zero. If MEANSZ is greater than 50, MEAN is
truncated to 50.

VALU - L*1. The contents of the data. VALU may be
one word (INTEGER*4) of integer or 11 words (44
bytes of characters.

VALUSZ - I*4. The size of VALU in bytes.

TYPE - I*4, 1If TYPE contains the character string “INTE”,

then VALU is printed as an integer, otherwise VALU is
printed as characters.

2. Internal Description

The information message in MEAN is copied to DESCRP according to MEANSZ.
From MEANSZ + 1 to 50, DESCRP is filled with dots. For character data,
VALU is copied to IVALU from four bytes per word (A4 to Al format). For
integer data, the magnitude of MEAN is determined so VALU (now copied from
logical to integer in I4) can be left~justified.

3. Input Description

Not Applicable.

4. Output Description

One line of line printer output is written for each call of CONDMP.

5. Supplemental Information

See the LNDDIR, LNDHED, and LNDANN module abstracts for routines using
CONDMP.
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6. Program Algorithm

SUBROUTINE condmp (hilite, meansz, valusz, type)
(* dump contents of records and give corresponding info *)

DECLARATIONS

INTEGER*4 bytes(3), hilite, meansz, valusz, type
LOGICAL*1 mean(meansz), valu(valusz) '

BEGIN
IF type = “INTEGER” THEN

(* print valu in integer format *)

PRINT hilite, bytes, mean, valu

ELSE
(* print valu in character format *)

PRINT hilite, bytes, mean, valu

ENDIF
END

23



LARS Program Abstract 5061

MODULE IDENTIFICATION

Module Name: CTLCBC Function Name: General Utility

Purpose: Insert commas into a control card for compatibility with CTLPRM

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 3/07/80

Latest Revisor: Date:

MODULE ABSTRACT

Entry point CTLPRM of module CTLWRD expects a comma between every control
parameter. This restriction is too limiting when a control card designer
wishes to make the control card syntax more meaningful. CTLCBC removes
this restriction by inserting commas, where necessary, after the control
card is read and before CTLPRM is invoked.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

After calling the main entry point CTLWRD, use CTLCBC as follows:
CALL CTLCBC(CARD, COL)

Input Arquments:

CARD - I*4. A twenty element array of characters in A4 format
as read by CTLWRD.

COL ~- I*4, Index into CARD as set by CTLWRD.

Qutput Arguments:

CARD - I*4, Will have blank characters converted to commas
where needed for compatibility with CTLPRM.

2. Internal Description

Blanks will not be converted to commas within matched pairs of parentheses.
To convert a blank to a comma, the character before the series of blanks
must be a letter, number, right parenthesis, or a slash, and the character
after the series of blanks must be a letter, number or a right parenthesis.

3. Input Description

Not Applicable

4. Output Description

Not Applicable

5. Supplemental Information

CTLCBC is used in the UNIFORM and LANDSAT data reformatting programs.
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6. Program Algorithm

SUBROUTINE ctlcbc (card, col);
(* convert blanks to commas for subroutine ctlprm *)

DECLARATIONS
legal = “A” through “Z2°, “0° through “9°, 7)7;
plegal = legal, “/”;

BEGIN

IF col < 72 THEN
(* convert 4 bytes per word to 1 byte per word *)
CALL MOVBYT (card=excard) ;
(* scan from right to left until non-blank character is found *)

first ::= col +1;

last := 723

WHILE last > first AND xcard = “b” DO
last := last -1;

(* insert commas between words when necessary?*)

WHILE first < last DO
(* search left to right for the first blank ¥*)
“b” DO

WHILE first < last AND xcard(first) =
IF xcard(first = “(° THEN
(* find a corresponding 7)” *)

CALL ctlspn (xcard, first, last) (* skip characters ¥*)

ELSE
first := first +1
ENDIF
ENDWHILE;
(* search left for the first non-blank after a blank *)

end-of-data :+ first +1
WHILE first < last AND xcard(end-of-data) = “b”~ DO
end-of-data := end-of-data +1

ENDWHILE;
(* determine whether a comma should be inserted *)

IF xcard(end-if-data) is within legal THEN
begin-of-data := first -1;
IF xcard(begin-of-data)is within plegal THEN

(* convert a blank to a comma ¥*)

, A

xcard(first) := 7,
ENDIF
ENDIF;
first := end-of-data
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END

END

ENDWHILE;

(* convert 1 byte per word back to 4 bytes per word *)
CALL MOVBYT (xcard=ecard)

27



LARS Program Abstract 5062

MODULE IDENTIFICATION

Module Name: CTLSPN Function Name: General Utility

Purpose: Span over pairs of matched parentheses on a control card

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 3/07/80

Latest Revisor: Date:

MODULE ABSTRACT

Columns on a control card are skipped until the number of left
parentheses equals the number of right parentheses.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usge

CALL CTLSPN (XCARD, FIRST, LAST)

Input Arguments:

XCARD - I*4., An array of 80 words, in Al format, containing
one control card.

FIRST - I*4;. An Index pointing to a left parenthesis.

LAST - I*4., An Index pointing to the end of the control
card.

Qutput Arguments:

FIRST - I*4., Will be set to point after the beginning left
parenthesis. If there is not a right parenthesis
corresponding to each left parenthesis, FIRST will
be set to LAST.

2. Internal Description

Not Applicable

—

3. Input Description

Not applicable

4. Output Description

Not Applicable

5. Supplemental Information

Subroutine CTLCBC call CTLSPN in the UNIFORM and LANDSAT data reformatting
programs.
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6. Program Algorithm

SUBROUTINE ctlspn(xcard,first, last);
(* Skip over balanced parentheses *)

BEGIN

paren := 1; (* pairs of parentheses to span *)

first := first +1;

WHILE first < last OR

CASE xcard (first) OF

“(”: paren := paren +1
“y”: paren := paren -1;
otherwise: (* do nothing *)

ENDCASE;
first := first +1
ENDWHILE

END
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LARS Program Abstract 5053

MODULE IDENTIFICATION

Module Name: CTOIAl Function Name: General Utility

Purpose: Convert a character in Al format to an integer

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/22/80

Latest Revisor: Date:

MODULE ABSTRACT

A left-justified, blank filled, four byte word containing one character
between “0° and “9° is converted to an integer between 0 and 9.

PURDUE UNIVERSITY .
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

I = CTOIAL (C,ERROR)

Input Arguments:

C - 1*4. The character to be converted. The range of C
must be between hexadecimal F0404040 and hexadecimal
F9404040, When FO = “0°, F9 =

“97, and 40 = ~ 7.

ERROR - L*4., 1If C is between “0° and “9”, ERROR will be
set to .FALSE., otherwise ERROR will be set

to .TRUE..

Output Arguments:

CTOIAl - I*4. The integer representtion of C.

The following code wili assign the number 5

LOGICAL*4 ERROR
INTEGER*4 A, B, C, CTOIAl, I, J,
DATA A/”5
READ(10,9100) C
9100 FORMAT (A,1)

I = CTOIAl(A, ERROR)
J = CTOIAl (B, ERROR)
K = CTOIAl(C, ERROR)

2. Internal Description

Not Applicable.

3. Input Description

Not Applicable.

4. Output Description

If C is not in the range from “0° to “97,
the line printer.

5. Supplemental Information

None

32
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to the variables I, J, and K
assuming the first character on logical unit 10 is 5:

an error

message is written to



6. Program Algorithm

INTEGER FUNCTION ctoial (c,error):;
(* convert character to integer, where the character is in Al format *)

DECLARATION
character-set = (°0°, “1°, “2°, “3°, “4°, °5°, “6”°, “7°, “87, “97 ),
BEGIN
error := TRUE;
ctoill := 0;
found := FALSE;
i = 1;
WHILE i< = 10 AND NOT found DO
IF ¢ = character-set (i) THEN
found := TRUE:
error := FALSE;
ctoial =i - 1
ENDIF
ENDWHILE;

IF NOT found THEN
PRINT (“digit expected in Al format”)
ENDIF
END
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LARS Program Abstract 5174

MODULE IDENTIFICATION

Module Name:DISMAT Function Name:GEMCOR

Purpose: Derive Distortion Matrix for Geometric Correction

System/Language:IBM VM 370/Fortran IV

Author: Mark Penningroth Date:9/11/80

Latest Revisor: Date:

MODULE ABSTRACT

Subroutine DISMAT derives the distortion msytic for the Geometric
Correction Routine. This is derived by setting up correction matrices for:

1) Scale correction matrix; 2) Rotation-to-north correction matrix; 3)
Skew correction matrix; 4) Output device correction matrix; and 5)
Rescaling correction matrix. These correction matrices are then multiplied
to get the distortion matrix. It is important that matrices are multipled
the order given above. The correction matrices which are to be used, are

set up by the control cards read in by GCTROL

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

DISMAT

Called by the program GEMCOR after the control cards have been read.
Dismat is set up to correctly handle LANDSAT data originally from 2
different sources: NASA X-format CCT s (sometimes called sample
interleaved) and EDIPS BIL CCT-PM (band interleaved with geometric
corrections applied and resampled to a map projection).

2. Internal Description

SUBROUTINE dismat
(* set up distortion matrix *)

Begin
If Instrument type is in X-format then
set up correction matrix to change
pixel dimensions from 57 x 57 to 79 x 79

ELSE

'set up correction matrix to change

pixel dimensions from 57 x 79 to 79 x 79
ENDIF

IF data is to be rotated and deskewed THEN
IF angle = 0.0 THEN
get angle (in radians) from GEMANG
ELSE

set up rotation and
deskew correction matrices;
ELSE
IF data is to be rotated only THEN
IF angle = 0.0 THEN
get angle (in radinas) from GEMANG
ELSE be rotated and deskewed THEN
convert angle to radians
ENDIF

set up rotation correction matrix
ENDIF

IF data is to be deskewed only THEN
get angle (in radians) from GEMANG;
set up skew correction matrix

ENDIF

ENDIF

IF output device is the printer THEN
set up correction matrix for printer output
ENDIF
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END

multiply all correction matrices to
get distortion matrix;

output all intermediate matrices with
headings;

output final distortion matrix;

Input Description

All

S
1

needed information for DISMAT is in the GEMCOM common block.

Output Descriptions

The

fon
.

distortion matrix will be in MAT (2,2)

Supplemental Information

Anuta, Paul E. "Geometric correction of ERTS-1 Digital Multispectral
Scanner Data" LARS Information Note 103073 LARS, Purdue
University, 1973

Holkenbrink, Patrick F. "Manual on Characteristics of LANDSAT Computer
Compatible Tapes Produced by the EROS Data Center Digital Image
Processing System" USGS, 1978

Thomas, Valerie L. "Generation and Physical Characteristics of the
LANDSAT 1 and 2 MSS Computer Compatible Tapes" (X-563-75-223)
Goddard Space Flight Center November 1975

BERTS Data Users Handbook

Document number 715D4249,
Goddard Space Flight Center
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LARS Program Abstract 5054

MODULE IDENTIFICATION

Module Name: ERRPTR Function Name: General Utility

Purpose: Print a dollar sign beneath an error in the current control

card.

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Daté: 2/21/80

Latest Revisor: Date:

MODULE ABSTRACT

When an error is detected on a control card by CTLWRD, BCDVAL, or any other
routine, ERRPTR can be used to mark the column in the card where the error
occurred. Without ERRPTR or something similar, the user may not have any
idea where the trouble lies on the card.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

CALL ERRPTR(COLO)

Input Argument:

COL - I*4 the current column-pointer position

Output Argument:

None

2. Internal Description

ERRPTR initializes a 73 element array to blank and then set one element to
“S” with the statement

LINE(COL) = “$~

The line is then printed.

3. Input Description

Not Applicable.

4. Output Description

One line 1is written to the line printer and the user”s terminal with a
dollar sign (“$°) in the COL column. Five spaces are skipped before the
line written (FORMAT(5X)) to be aligned with lines written by CTLWRD.

5. Supplemental Information

Routines LNDRDR, LNDPRM, and LNDVAL use ERRPTR. For more information see
the LNDRDR, LNDPRM, LNDVAL, CTLWRD, and BCDVAL module abstracts and program
code.

6. Program Algorithm

Not Applicable
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LARS Program Abstract 5055

MODULE IDENTIFICATION

Module Name: FILSRH Function Name: General utility

Purpose: Search a tape for an empty file (two consecutive end-offiles)

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 2/25/80

Latest Revisor: Date:

MODULE ABSTRACT

There may be times when it is desired to position a tape at the first empty
file. At this position, a new file may be appended to the previous files.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Before invoking FILSRH, a tape must be mounted on the tape drive specified
by UNIT. FILSRH is then invoked by:

CALL FILSRH(UNIT, ERROR)

Input Agruments:

UNIT - I*4, The logical unit number (11 through 15) of the
tape drive to search on.

OQutput Arguments:

ERROR - L*4., L.TRUE. if an error was detected by the TOPRD
entry point of the TAPPOP module, otherwise .FALSE.

FILSRH may be wused to archive data. After positioning the tape with
FILSRH, a file of data may be written followed by two end-of-files.

2.  Internal Description

The two consecutive end-of-files are found by reading the tape with TOPRD.
The maximum record size that FILSRN may read is set to 5400 bytes (this may
be changed by editing and recompiling FILSRH). For proper operation, TOPRD
must not detect an error before reporting two consecutive end-of-files.
After the two consecutive end-of-files are found, entry point TOPBF (also
of module TAPOP) is called to position the tape between the end-of -files.
Regardless of the success of FILSRH, a message is printed telling the tape
file positioned to.

3.  Input Description

Reading (scanning) of the tape is done by TOPRD. Currently FILSRH is set
to read records of up to 5400 bytes long.

4. Output Description

Commands are written to the tape drive to control tape positioning. An
error messade is written to the line printer and user's terminal if TOPRD
detects an error and Jjust before FILSRH returns control to the calling
routine.

5. Supplemental Information

For more information about TOPRD and TOPBF, see the TAPOP module abstract
and for more information about how to use FILSRH see the LNDDIR module
abstract.
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6. Program Algorithm

SUBROUTINE filsrh (unit,error)
(* scan a tape for two consecutive end-of-files *)

DECLARATIONS
INTEGER *4 file, unit

LOGICAL *4 error, first-eof-found, second-eof-found, info-on-tape

BEGIN
file := 03
error := FALSE;

first-eof-found := FALSE;
second-eof-found := FALSE;
info-on-tape := FALSE;

WHILE (NOT error) AND NOT (first-eof-found AND second-eof-found)
READ-TAPE (unit);
IF tape-eof THEN
IF first-eof-found THEN
second-eof—~found :=TRUE
ENDIF;
first-eof-found := TRUE;
file :=file +1
ELSE
if tape-error THEN
error := TRUE;
PRINT ('tape read error')
ELSE (* data record read *)
first-eof-found := FALSE;
second-eof-found := FALSE;

info-on-tape :=TRUE
ENDIF
ENDIF
ENDWHILE;

(* back-up to the empty file ¥*)
IF NOT ERROR THEN

BACK-FILE (unit);
IF info-on-tape THEN

(* there is no data before encountering two consecutive eof's¥)
(* so need to position to the beginning of the tape ¥*)

BACK-FILE (unit);
file :=file -1
ENDIF
ENDIF;
PRINT ('tape on unit', unit, 'has been positioned to file', file)

END
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LARS Program Abstract 5171

MODULE IDENTIFICATION

Module Name: GCTROL Function Name GEMCOR

Purpose: Read the control cards for the geometric correction routine

(GEMCOR) and mount the input tape.

System/Language: IBM VM 370/FORTRAN-IV

Author: Mark Penningroth Date: 09/11/80

Latest Revisor: Date:

MODULE ABSTRACT

GCTROL first sets up initial defaults then it reads all control cards for
the geometric correction routine (GEMCOR). After all control cards are
read, processing of the control cards begins. The input tape is mounted
and control is returned to GEMCOR.

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Abstract:
A. Input:
Input is expected from the card reader (device 5). Note: The filedef
in Gemcor”“s Exec allows input to be on disk.
2. Internal Description:
A. Set up initial Defaults.
B. Read in all control cards and print them out. Also check for
errors and print appropriate error message.
C. When "End" control card is read, all processing begins.
D. Mount the input tape and return.
3.__ _Subroutines Called:
BCDVAL
CTLWRD
GADRUN
MOVBYT
4. Input Description:
R
E CONTROL
Q0 KEY WORD (COL 1) PARAMETER FUNCTION ' DEFAULT
~RUNTABLE DATA
RUN (xxxxxxxx) Specify input run
number
Look up in
TAPE (XXXxX) Tape that contains put run
run in the
runtable
FILE (xXx) File that contains
run
END
* *GEOMETRICORRECTION Specify geometric
correction None
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Q

KEY WORD (COL 1)

CONTROL
PARAMETER

GCORRECTION

NEWRUN

* OUTPUT

AREA

ASPECT

FLIGHTLINE

NLAl

RUN (XXXXXXXX)
NEWRUN
(XXXXXXXX)

NEWTAPE (xxxX)

NEWFILE (xx)

RUN (XXXXXXXX)

TAPE (XXXX)

FILE (xx)

COLUMNS (XX,XX)
LINES (xxX,XX)
SCALE
(XXXXX.XX)
PRINTER

DISPLAY

AAAAAAAARA

AAAAAA

44

FUNCTION DEFAULT

Specify input run

number None

New output run None

New output tape Determined
by tape
handler

New output file Determined
by tape
handler

Output run None

Output tape Determined
by tape
handler

Output file Determined
by tape
handler

Specify input
columns All columns

Specify input
lines All lines

Specify scale 24000.0

Output device will
be the printer PRINTER

Output device will
be the display PRINTER

Specify flightline get flight
line from
ID record

The number of input
lines to add to work
buffer at one time 15



—

R
E CONTROL
Q0 KEY WORD (COL 1) PARAMETER FUNCTION DEFAULT
SENSOR B LANDSAT (x) Specify landsat Derived
Satelite number from ID
record
EDIPS Data in EDIPS
format EDIPS
X Data in X-format EDIPS
OPTION CALIBRATION Add calibration
bytes CALIBRATION
DESKEW Deskew data NODESKEW
LATITUDE Specify latitude Derived
(XXX .XX) from ID
record
NOCALIBRATION Do not add cal
ibration bytes CALIBRATION
NODESKEW Do not deskew data NODESKEW
NOROTATE Do not rotate data ROTATE .
ROTATE Rotate data using
an angle based on ROTATE
latitude.
ROTATE (xxx.Xx) Rotate data using
angle given here.
(Angle in degrees). ROTATE
~-COMMENT Comment cards None
* END Begin processing None
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5. Output description:

Control cards are printed as read. Also all options are echoed after
processing has been completed.

Error Messages:

ERROR ACTION

EOF reached before "End" card read - Job Halted

First card no - runtable or *GEO card - Job Halted

Output run is not 8 digits long - Job Halted

Error on card - Card echoed
read new
card

More than 1 —-RUNTABLE card - Job Halted

*GEO card expected - Job Halted

RUNNUM and INRUN are different - Job Halted

No GCORRECTION Card Job Halted

6. Subroutines and Entry Points Called:

BCDVAL
IVAL
FVAL
CTLWRD
CTLPRM
GADRUN
GETRUN
MOVBYT 7. Sample Control Card Deck

-Runtable

Data

Run (79002400), Tape (44), File (1)
End

-Comment sample G.C. control card deck

*Geometriccorection

Gecorrection Run (79002400)

Output Run (79002401)

Area Lines (200,500), Columns (1000,1500)
Aspect Printer, Scale (20000,0)

End

8. Minimal Control Card Deck:

*GEO

Gcor Run (79002500)
Output Run (79002501)
End
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9. Supplemental Information:

Anuta, Paul E. "Geometric Correction of ERTS-1 Digital Multispectral
Scanner Data" ILARS Information Note 103073 LARS, Purdue University,
1973.

Holkenbrink, Patrick R. "Manual on Characteristics of LANDSAT Computer

Compatible Tapes Produced by the EROS Data Center Digital Image
Processing System" USGS, 1978.

Thomas, Valerie L. "Generation and Physical Characteristics of the LANDSAT
1 and 2 MSS Computer Compatible Tapes" Goddard Space Flight Center,
November, 1975.

ERTS Data Users Handbhook, Document number 715D4249, Goddard Space
Flight Center.

Landsat Data Users Handbook, Revised edition, USGS, 1979.

47



LARS Program Abstract 5172

MODULE IDENTIFICATION

Module Name: GEMANG Function Name: GEMCOR

Purpose: Calculate angle of correction

System/Language: IBM VM370 FORTRAN-~IV

Author: B. Catherine Kozlowski Date: 06/10/81

Latest Revisor: Date: -

MODULE ABSTRACT

GEMANG calculates an angle based on the latitude of the scene. This angle
is then used in the subroutine DISMAT to calculate correction matrices for
distortions due to rotation and/or skew.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage
GEMANG

Called by the subroutine DISMAT. GEMANG returns the angle to be used
in the calculation of the correction matrices for distortion due to

rotation and/or skew.
Input Parameters:
None

Output Parameters:

THETA REAL*4

ERROR LOGICAL*1

2. Internal Description

SUBROUTINE gemang
(* calculate angle for correction calculations *)

BEGIN
set up constant for conversion from degrees to radians;
convert angle of inclination to radians;
IF latitude in ID record is to be used THEN
convert latitude to radians;
IF data is originally from EDIPS format
CCT”s THEN
calculate angle of correction based on
latitude of frame center
ELSE
offset the latitude of frame center
to the latitude of area to be
corrected
ENDIF
ELSE
convert user - supplied latitude to radians
ENDIF
calculate angle of correction based on
angle of inclination and adjusted latitude

END
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3. Input Description

GEMANG uses several variables from the GEMCOM common block as input. It
uses the Landsat satellite number to determine the angle of inclination
(this angle varies slightly for each satellite). From the common block

GEMANG knows whether the latitude is user-supplied or should be taken from
the input ID record. Also from the common block GEMANG can determine the
original CCT format of the input data set. If the input was originally
from an X-format CCT, more adjustments must be made than if the input was
originally from an EDIPS format CCT.

There are also several constants in the subroutine. The angle of
inclination (on each satellite was calculated by substracting the
inclination angle given on page 5-4 of the Landsat Data Users Handbook from
180 degrees.

180 - (inclination in handbook)

The number of lines and columns in a full frame of Landsat data in Xformat
was derived from past experience with these tapes.

4. Output Description

GEMANG returns two values to the calling routines, the angle of correction
in radians and an error flag. At the present time, the error flag is
always returned 1indicating no errors because no error checks are made in
GEMANG.

GEMANG also sets the latitude variable in the common block GEMCOM, if it
had not been previously set.

5. Subroutines Cailed

Double precision trigonometric functions:
DARSIN
DATAN
DCOS
DSIN

6. Supplemental Information

Anuta, Paul E. "Geometric Correction of ERTS-1 Digital Multispectral
Scanner Data" LARS Information note 103073, LARS, Purdue University,
1973.

Landsat Data Users Handbook, Revised Edition, USGS, 1979.
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LARS Program Abstract 5170

MODULE IDENTIFICATIOCN

Module Name: GEMCOR Function Name: GEMCOR

Purpose: Geometric correction of a specified area of an input run

System/Language: CMS/FORTRAN

Author: Mark Penningroth Date: 02/19/81

Latest Revisor: B. Catherine Kozlowski Date: 03/05/81

MODULE ABSTRACT

GEMCOR reads in data from an input run and then geometrically corrects a
section of the input run data (specified by user), and then outputs a new
run, which is the corrected image. GEMCOR also prints out Form-17"s for
the new run.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Input Arguments:

Input is a tape containing data in LARSYS-III format. The tape number and
all other pertinent information for GEMCOR 1is read in by the routine
GCTROL, which is the control card reader for GEMCOR. See GCTROL“s Abstract
for more information.

Qutput Arguments:

Output is the corrected run (over area specified by control cards), which
is put on a new tape which is also specified in GCTROL. Form 17°s for the
correction are also printed. '

2. Description of Problem

We have an input run that contains a section of data that we would like to
geometrically correct and then output.

desired section
to correct

We want output to look like this

0
0
0
0
0
0
0
0

The "O"“s in the above diagram will contain spectral values or =zero fill
depending on the location of the corrected section in relation to the
entire input data set. This will be elaborated on later in the abstract.
There are many possible choices for correction depending on skewness,
rotation, latitude, etc. See GCTROL”s abstract for more information on
variables used.

The correction 1is done by filling up a work buffer with X lines of the
input run where the lines are sloped according to the corrections to be
performed. If you have N lines in the input buffer, then this must be done
in a loop which is executed N/X times. Within this loop, corrections are
made and the corrected portion is written to the output tape.
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The diagram below illustrates how the work buffer is filled.

area to be corrected

/
/]
X /]
lines
/]
/)
X J
N/X B
times lines N lines

Note: X is usually 15.
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3. Internal Description

GEMCOR may be broken

steps.

PART

b e

STEP

U W N =

up into 5 main parts, each with a certain number of

DESCRIPTION

Initializations.

Call GCTROL (control card reader).

Do filing (ID information).

Call DISMAT (get distortion matrix).

Calculate distortion matrix”s determinate and inverse.

NMNNDDNDN

O b W N

Input calculations (keypoints).

Calculate number of lines and samples for correction.
Write the new ID record.

Set up line length.

Convert keypoints to buffered X and Y values.

[N

Position input tape.
Read uncorrected image into input buffer.

[T~ =

[ T )

W N

WU
oo

Initialize X points and Y points

If needed, get 15 new lines in work buffer.
Calculate the loop indices for the 3.
Transfer loops and then transfer data.

Fill remainder of line and calibration bytes with zero.
Zero front of 1line.

Zero end of line.

Transfer line and roll information.

Write an output line.

Check for end of tape.

GOTO part 4 step 2.

wul

Print form 17°s and calculate time.
Stop.
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PART 1

In part 1, timing and flag variables are initialized, the control cards
are read (GCTROL), and the distortion matrix is obtained from DISMAT.
The distortion matrix®s inverse and determinate are calculated.
Information is stored in the NEWID record (NEWTAP,NEWFIL, NEWRUN, DATE)
and NC, NS, NL, OFIL, OTAP (number of input channels, samples, and lines,
input file number, input tape number) are obtained from the input ID
record.

PART 2

STEP 1

The midpoint of the input frame is found and put into the variables
(KEYPTX, KEYPTY). Then NSIL (number of lines in input subarea) and NSIS
(number of samples in input subarea) are calculated. Then, using the
inverse of the distortion matrix, the four corners for the output area
are calculated along with NOUTS (number of output samples) and NOUTL
(number of output lines).

Input Area Output Area

AMNY
rotate
keyptx, keypty]
NsiLd | keyPtx; keypty /\
AMNX AMXX $ NoUTL
w
NSIS
AMXY
\\_——---\ﬂ---———//
NOUTS
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The center of the output frame is then calculated using the distortion
matrix. This is put in the variables (XIP, YIP).

STEP 2

Calculates the initial and final numbers for 1lines and samples in the
input space for the correction.

ILINC = ILIN = initial line number in input space
LLINC = LLIN = last line number in input space
ISAMC = ISAM = initial sample number in input space
LSAMC = LSAM = last sample number in input space
ILIN
ISAM LSAM
LLIN

Also information needed to print LARS form-17"s stored at this time.

STEP 3

Write the new ID record

STEP 4

Set up line length in bytes.

Calculate NLBYT (number of bytes in line) and NAX (total number of bytes
needed) .

STEP 5

Convert XIP, YIP to buffered X and Y values

XIP and YIP are buffered by the following equations:
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XIP XIP - ISAM + 1

YIP XIP - ILIN + 1
This point (XIP, YIP) is now the starting location for the work data
buffer.
PART 3

In Part 3 the input tape is positioned and then the input data is read into
the input buffer. After this, the work buffer is filled with data. Checks
are performed to make sure data will fit in the buffer.

PART 4

STEP 1
Initialize XPT(1l...NLAl) and YPT(l...NLAl)

This step initializes XPT (1l...NLAl) and YPT (l...NLAl) by using B and D
from the distortion matrix. These initial points are not necessarily in
the input frame.

[XPTI1), YPT (1] Section of Input Frame
B

DB
D °.,

[XPTINLA1],YPTINLA1]|*
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STEP 2
Possibly fill up work buffer

If needed, the work buffer is filled with NLAl lines from the input buffer.

STEP 3

Calculation of the loop indices for the 3 transfer loops and then transfer
of data.

In this step, the number of bytes to be filled with zeroes at the beginning
and end of the output line are calculated. Also the 1limits of the first
and last byte of output data are calculated.

MAXO (NUM1(I), NUM4(I) = NOB(I)) = number of bytes to zero out in the
front of output line I

MINU (NUM2(I), NUM3(I)) = IDEX (I) = number of bytes to zero out at the

end of output line I.
R Output Data Set
negativepositive

N NUM4
N NUM -
~ e
Y — NUM2 /Mumﬁ
yd
NUM2} )

If I is above midline then NOB(I) = NUMl1l (num4 is negative) and IDEX(I) =
NUM2. If I is below the midline then NOB(I) = NUM4 (NUMl is negative) and
IDEX(I) = NUM3.
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Depending on the location of the area to be corrected relative to the
entire input data set, NUMl, NUM4 and NUM2, NUM3 may be out of range of the
output data set limits. In the example below NUM1, NUM4 would be out of
range of the output data set meaning there would be no zero fill necessary

on the left side of the output. However, NUM2, NUM3 would indicate that
some zero fill is necessary on the right side of the output.

7 ~N
~N

e
_~ entire -~
. ~N
< input data set ~_

/ N
// ~N .
- N <+ zero fill
7 N
Ve ~N
/ N
// \\\
7
< requested area ) D
N / ’
\\ "
~
~N
no zero fill > )
N <—2zero fill
~N P
N /7
N Ve
N N e
7/
N
N v -
N

Now LIMIT2 and LIMIT3 are calculated

LIMIT2

first byte in output line where data is to be placed.

LIMIT3 last byte in output line where data is to be placed.

LIMIT2 LIMIT3
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Now if necessary, the XPT“s and YPT s are re-initialized.

Now that the limits are calculated, the program then transfers data from
the input buffer to the output buffer using the following 3 loops:

FOR K = limit2 to limit3 DO BEGIN
(* number of lines left to do *)
FOR i =1 to nlltd DO BEGIN
(* npos *)
calculate the output buffer pointer;
(* ibufp ¥*)
calculate the input buffer pointer;
(* number of channels *)
FOR 1 = 1 to nc DO BEGIN
transfer inbuf (ibufp) to 1di (npos + ixl);
(* ixl is the number of bytes in a line ¥*)
increment ibufp and npos
ENDDO
update x points and y points to next reference point on each
line;
(* see Appendix for more information on this ¥)
ENDDO
ENDDO
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STEPS 4a and 4b

Now fill the front and end of the output lines just transfered with zeroes
if needed. Also set the calibration bytes to the proper values.

STEP 5
Transfer line and roll information.
STEP 6

Write to tape the output lines transfered.

STEP 7

Check for end-of-tape on the input or output tape. If true then mount a
new tape and continue.

Go To part 4 step 2

PART 5
Print out LARS form-17"s for the corrected run, timing statistics, and

stop.

4. SUBROUTINES Called and Entry Points

ACCNT
CPTIME
DISMAT
EOT
GCTROL
GTDATE
IDRITE
LARS17
MOUNT
MOVBYT
PAGLOC
TAPOP
TOPBS
TOPEF
TOPFF
TOPFS
TOPRD
TOPWR
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TSTREQ

STDHDR
5. Output
1. Page and information heading.
2. Input buffer area.
3. Run, tape, and file numbers for both input and output.
4. Number of bytes locked into core.
5. Input keypts, input size, output size.
6. New input area (corrected).
7. Frame size in samples X lines, measured as a percent of the
available bytes. Also how many lines the input buffer
can hold at once.
8. Number of lines used in input buffer.
9. Message when input buffer lines are added at output line X.
10. Timing statistics.

6. Errors

1.

New ID write error.

Topfs error.

Buffer not large enough for this run.
Line read error.

Premature end of file on tape.

Inbuf - line read error.

Write error code X at line Y.

Non-standard return from GCTROL.

All errors cause GEMCOR to terminate.
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Appendix

Diagram showing the function of the MAT (2,2) variables

Grid

A1

C
Al -
D
Grid - input frame (array of pixels)
L1 and L2 - arbitrary lines of output samples
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Al -

Horizontal distance to next point on same line (new X coordinate
for next point on L1 or L2).

B - Vertical distance from a point on L1 such that this distance gives
a new Y coordinate for the next point to process on L2.
C - Vertical distance from a point on the same line which when added
to y coordinate of current point, gives the new Y coordinate
for next point on the line.
D - Horizontal distance from a point on L1 to be added to the X
coordinate of the current point. Gives the X coordinate of next
point on L2.
Summary:
To go from point (Xo, Yo) on a line, to (X1, Y1) on same line
then X1 = Xo + Al and Y1 = Yo + C
To go from point (Xo, Yo) on a line to the next point to process
on the next line (Wo, Zo) then
Wo = Xo + D Zo = Yo + B
Note: B is negative, in the program 2o = Yo - Bl, where Bl = |B|
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LARS Program Abstract 5064

MODULE IDENTIFICATION

Module Name:IDCAL Function Name:General Utility

Purpose: Set CO0 and Cl to correct values in LARSYS ID

System/Language:Data Reformatting/IBM VM370/FORTRAN IV

Author: Walter Van Dyke Date:8/4/81

Latest Revisor: Date:

MODULE ABSTRACT

IDCAL inserts the correct CO0 and Cl values into a LARSYS ID record for a
LANDSAT data set. It sets the values for all 4 bands according to the
satellite number and date of data collection. If an error is detected in
the satellite number or date, an error flag is set and the CO and Cl are
not inserted.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

IDCAL

Call IDCAL (SATLIT, DATE, ID, ERROR)

Input Argquments:

SATLIT - Interger *4 Satellite number.
1 for LANDSAT 1
2 for LANDSAT 2
3 for LANDSAT 3
Date (3) - Interger *4 Date data was collected in the form
Date (1) - month (2 digits)
(2) - day (2 digits)
(3) - year (2 digits)
ID (200) - Real *4 LARSYS ID record

OQutput Arguments

2. 1

ID(200) Real *4 LARSYS ID record with values inserted for CO0 and Cl
if no errors detected. ERROR Integer *4 Error flag.
Error returns are as follows:

Error Description of Error

0 No error detected.

1 Invalid satellite number.

2 Invalid date of collection for given satellite.
That is, the satellite was not collecting data on the date
given.

nternal Description

SUBRO
BEGIN

END

UTINE idcal (*set up CO and Cl values in ID record¥*)

If satellite number out of range THEN
print error message;
error flag :=1
ELSE
IF date of collect out of range for given satellite THEN
print error message;
error flag := 2

ELSE
error flag :=0;
larsys - id (53) 0 for LANDSAT band 4;

larsys - id (54)
larsys - id (58)
larsys - id (59)
etc.
ENDIF
ENDIF

0 for LANDSAT band 5;
1 for LANDSAT band 5;

se s e e

C
Cl for LANDSAT band 4;
C
C
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3. Input Description

Not applicable.

4. Output Description

IDCAL is set up to handle only LANDSAT 1 through LANDSAT 3 with
data in the order bands 4 through 7.

It will handle correctly only LANDSAT data processed through the
GSFC/EROS Data Center system.

5. Supplemental Information

The CO0 and Cl values are set up according to the table below.
was prepared by Luis A. Bartolucci, LARS, in July 1981.
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Table 1. Calibration Information for Different Periods of Operation
of Landsat 1, 2 and 3 Systems

System and Wavelength Band Minimum Radiance Maximum Radiance

Per formance Period (in view) (in mnwatts/cm . st) (in mwatts/cm sr)
Landsat 1 0.5 - 0.6 0 2.48
0.6 - 0.7 0 2.00
0.7 - 0.8 0 1.76
0.8 - 1.1 0 4.60
Landsat 2 0.5 - 0.6 0.10 2.10
1/22/75 - 7/16/75 0.6 - 0.7 0.07 1.56
: 0.7 - 0.8 0.07 1.40
0.8 - 1.1 0.14 4.15
Landsat 2 0.5 - 0.6 0.08 2.63
after 7/16/75 0.6 - 0.7 0.06 1.76
0.7 - 0.8 0.06 1.52
0.8 - 1.1 0.11 3.91
Landsat 3 0.5 - 0.6 0.04 2.20
3/5/78 - 5/31/78 0.6 - 0.7 0.03 1.75
0.7 - 0.8 0.03 1.45
0.8 - 1.1 0.03 4.41
Landsat 3 0.5 - 0.6 0.04 2.59
after 5/31/78 0.6 - 0.7 0.03 1.79
0.7 - 0.8 0.03 1.49
0.8 - 1.1 0.03 3.83
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LARS Program Abstract 5059

MODULE IDENTIFICATION

Module Name: JTOR Function Name: General Utility

Purpose: Convert a Julian data to a Roman Calendar date

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 3/6/80

Latest Revisor: Date:

MODULE ABSTRACT

A Julian data is a five digit number where the first two digits represent
the year and the last three digits represent the number of days since the
beginning of the year. A Roman data may consist of three-two digit number
(month, day, and year). Subroutine JTOR converts the five digit Julian
date to a Roman date.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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Module Usage

For

9100

the

1N
.

CALL JTOR(JULIAN, MONTH, DAY, YEAR, ERROR)

Input Arguments:

JULIAN ~ I*4. An integer Julian data with a range between
00001 and 99365. The last three digits must
be between 1 and 365, except on leap years
where the range is between 1 and 366.

Output Arguments:

MONTH - I*4. The month of the year (integer value between 1
and 12).
DAY - I*4. The day of the month (integer value between
1 and 31).
YEAR - I*4. The year (integer value between 1 and 99).
ERROR - L*4. L.TRUE. if the Julian date is invalid,

otherwise .FALSE.
example, if the following code was executed,

IMPLICIT INTEGER*4 (A-Z)
LOGICAL*4 ERROR

JULIAN = 66

CALL JTOR(JULIAN, MONTH, DAY, YEAR, ERROR)
WRITE(6,9100) MONTH, DAY, YEAR, ERROR
FORMAT (1X,I12,'/',12," ERROR="',L5)

STOP

END

output would be:

b3/b6/80 ERROR=FALSE

Internal Description

Not

lw
.

Applicable

Input Description

Not

f >

Applicable

Output Description

Not

Applicable
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5. Supplemental Information

Not Applicable

6. Program Algorithm

SUBROUTINE jtor(julian, month, day, year, error);
(* convert julian to roman *)

BEGIN
error := FALSE;
year := julian shifted-right 3-decimal-places;
julday := julian MOD 1000;

IF year > 0 AND year < 99 THEN
IF leap-year THEN
February has 29 days;
366 day-in-the-year
ELSE
February has 28 days:
365 days—-in-the-year
ENDIF;
IF julday > 1 AND julday < days-in-the-year THEN

month := 1;

sum := 0;

WHILE sum + number-of-days-in-a-month julday DO
sum := sum + number-of-days-in-the-month;
increment to next month

ENDWHILE;

day := julday - sum

ELSE
error := TRUE;
PRINT(' too many julian days in the year ')

ENDIF
ELSE

error := TRUE;

PRINT (' julian year out-of-range ')
ENDIF

END
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LARS Program Abstract 5014

MODULE IDENTIFICATION

Module Name: LNDANC Function Name: Landsat

Purpose: Process Landsat Tape Ancillary records

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/03/80

Latest Revisor: Date:

MODULE ABSTRACT

Landsat ancillary records occur only on geometrically uncorrected CCT's.
LNDANC exists as a dummy routine except for archiving.

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

If archiving is desired and no archiving errors have been detected, LNDARC
is called to archive the ancillary record.

2. Internal Description

Not applicable

|
L]

Input Description

Not applicable

S
L]

Output Description

Not applicable

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible Tapes"
produced by the EROS Data Center Digital Image Processing System, pages 24
through 38.

6. Program algorithm

Not applicable
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LARS Program Abstract 5015

MODULE IDENTIFICATION

Module Name: LNDANN Function Name:Landsat

Purpose: Process Landsat Annotation records

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/03/80

Latest Revisor: Date:

MODULE ABSTRACT

Values are extracted from the Landsat annotation record. These values are
written to the line printer and used in creating the form 17C”s

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Subroutine CASCII and MOVBYT extract the ASCII and binary data
respectively. The data is then written by CONDMP to the line printer.

2. Internal Description

If archiving is desired and no archiving errors have been detected, LNDARC
is invoked to archive the annotation record .

3. Input Description

The annotation record is received in the array buffer INREC.

4. Output Description

Several values from the annotation record are written to the line printer.

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible tapes" ,
produced by the EROS Data Center Digital Image Processing System, pages 39
through 43.

6. Program Algorithm

SUBROUTINE 1lndann;
(* process Landsat annotation record¥*)
BEGIN
extract the data from the annotation record;
print the data extracted;
IF archive process desired THEN
archive VIA LNDARC
ENDIF
end
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LARS Program Abstract 5007

MODULE IDENTIFICATION

Module Name: LNDARC Function Name:Landsat

Purpose: Achive Landsat records

System/Language:Data Reformatting/IBM CMS 370 FORTRAN-IV

Author: Ken Dickman Date:01/23/80

Latest Revisor: Date:

MODULE ABSTRACT

Landsat header records are saved in condensed, form on a seperate output
tape. The Landsat header data can then be retrieved for later use.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

If the archive process is desired, then all Landsat header records are
stored as they exist on the original Landsat tape except:

1. Only the Landsat records before the first Landsat image are
stored;

2. 'Inter-record gaps separate the records instead of end-of-file
marks,

2. Internal Description

Subroutine TOPWR is called to write the Landsat data record to the archive
tape.

3._ Input Description

LNDARC receives one record (and its size) at a time indirectly from LNDCTL.

4. Output Description

Data is written to tape VIA the subroutine TOPWR. If TOPWR detects any
errors, messages are sent to the line printer and the user”s terminal. See
the TAPOP module abstract for more details on the error messages.

5. Supplemental Information

Not applicable.

6. Program Algorithm

SUBROUTINE 1ndarc
(*save Landsat data records on tape ¥*)
BEGIN
write to archive tape;
IF write-error THEN
print error message;
turn off archive process
ENDIF
END
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LARS Program Abstract 5001

MODULE IDENTIFICATION

Module Name:LNDBIL Function Name:LANDSAT

Purpose: Supervisor for Landsat BIL format to LARSYS format

System/Language:Data Reformatting/IBM CMS370 FORTRAN IV

Author: Ken Dickman Date:01/04/80

Latest Revisor: Date:

MODULE ABSTRACT

Subroutine LNDBIL conducts the reformatting of EDIPS band interleaved by
line (BIL) input to the LARSYS version 3.0 tape format. Multiple Landsat
image data records are read and precessed by higher level subroutines
LNDIMA and LNDCTL. These records are retained until written as one larger
" LARSYS data record.

Other processing supervised by this routine includes mounting the LARSYS
output tape and writing the LARSYS header on tape, conversion of light
border pixels to dark, writing the data to the output tape, and informing
the user of the current job status.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

LNDBIL is called from the subroutine LNDIMA after an internal decision is
made by LNDIMA that the data records represent data from a band interleaved
by line formatted EDIPS tape. Although LNDBIL does not directly read data
from the input tape, it examines data placed in its input buffer by LNDCTL
to determine the handling of further processing.

2. _Internal Description

SUBROUTINE 1ndbil
(*supervise converting Landsat records to LARSYS and outputting
LARSYS *)

BEGIN
IF this is the desired BIL scene to reformat THEN

IF this is the first time 1lndbil has been called THEN
initialize

ENDIF

IF this record is of the same image line as before THEN
add this channel to the output buffer

ELSE
IF next record is the beginning of a new image line THEN

IF this is the first image line to reformat THEN
check the number of channels specified against
the number of channels available;
create the LARSYS identification header;
mount the LARSYS output tape;
write the LARSYS identification header to tape;
initialize pointers for inside of the output
buffer for LNDNEG;

ENDIF
write the output to the LARSYS tape;

every 100 lines, tell user how many lines reformatted
re—-initialize the output buffer with this record

ELSE

IF bytes 7 and 8 of the image record equal zero THEN
skip this record - it does not contain data
ELSE
ERROR - bad scan line count
ENDIF
ENDIF
ENDIF

ELSE
If this scene is after the desired scene THEN

assume the desired scene has been completed
ENDIF
ENDIF
END
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The image pixels (starting from byte 13 of the Landsat image record) are
stored by subroutine LNDMIL in buffer OUTREC as long as SCNCNT remains the
same. Once SCNCNT increases by one, then the data in OUTREC is written by
subroutine LNDWRT to the output tape, and the present image pixels for the
new line are stored in the beginning of OUTREC. When SCNCNT increases by
one and the last value of SCNCNT was the first line to reformat, then:

1. The number of channels specified vs. the number of channels
available is checked (the number of input and output channels is
determined by the variables MXINCH and MXOUCH, respectively).

2. Subroutines LNDLID creates the LARSYS header;

3. Subroutine IDRITE mounts the output tape, checks the previous
LARSYS header on the tape, and writes the new LARSYS header to the
tape;

4., Array FIRCOL is set to point to the first byte of data per
channel, in the OUTREC buffer;

5. Array LSTCOL is set to point to the last byte of data per channel,
in the OUTREC buffer.

— For normal operations, IDRITE is called, but for some debugging it may be

easier to use XMOUNT and TOPWR. In subroutine LNDINT, the first element of
array PATCH is set to “Y” for IDRITE, and “N” for XMOUNT and TOPWR. XMOUNT
has the provisions to select the output density VIA the control card
commands:

OUTPUT BPI (density)
or
OUTPUT DENSITY (density)

These two commands are ignored when PATCH is “Y~. The command ~“OUTPUT
FILE(file)” is ignored when PATCH is “N”.

If the last 1line to reformat is the 1last line of data of the Landsat CCT
sequence, then the variable FLUSH will be TRUE after all lines have been
read. If FLUSH is TRUE and state “EOF6” is reached, the OUTREC will be
written VIA LNDWRT. If the last line to reformat is before the last line
of data on the last Landsat tape of the CCT sequence, then the program will
be done when it reads one record past the last line to reformat.
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3. __Input Description

This subroutine does not do any inputting itself. The subroutine LNDCTL
reads the input record. Subroutine LNDIMA determines the scan line count
(SCNCNT) from the image input record. LNDBIL determines the 1line and
channel from SCNCNT and executes the proper code depending on SCNCNT. We
have observed with one Landsat tape that band 8 (channel 5) contained all
zeroes in the image data and in SCNCNT. Therefore, we implemented the
condition that if SCNCNT was zero, then that input record would not be
passed to the output. However, this could cause the LARSYS output tape to
be inconsistent, 1in the size of the output record, if not all lines for a
band were consistently zero or non-zero.

4. Output Description

The LARSYS tape format is basically an 800 byte* identification header
record followed by data records. The data record starts with one half-word

for the line count and a second half-word for the roll parameter. Data
records produced by the Landsat to LARSYS program always have the
hexadecimal value 7FFF for the roll parameter. Following the roll

parameter are the first channel data samples, followed by line calibration
iqﬁprmation (hexadecimal 000080000000). Next are the second channel data
samples followed by line calibration, and so on. All samples of all
channels of one line are contained in one data record.

A full frame of Landsat data will not always fit on the one LARSYS 9 track

1600 bpi output tape. The frame can be reduced using the proper control
cards. See the LNDRDR module abstract or the "User”s Guide for the Landsat
EDIPS to LARSYS Control Card Reader" under the keyword “INPUT”

(specifically the BAND, CHANNEL, COL, and LINE parameters).

The terms column (COL), samples, and pixel are often used interchangeably.
Bytes per inch (BPI) and density are also often used interchangeably.

5. Supplemental Information

None

* One byte is equal to eight binary bits, one word is equal to four bytes.
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LARS Program Abstract 5003

MODULE IDENTIFICATION

Module Name:LNDCOL Function Name:Landsat

Purpose: Set defaults and check values for columns and channels

System/Language:Data Reformatting/IBM CMS370 Fotran-IV

Author: Ken Dickman Date: 01/08/80

Latest Revisor: Date:

MODULE ABSTRACT

Subroutine LNDCOL is called by LNDBIL to set default columns and channels
for MSS and RBV data that 1is either corrected or uncorrected. several
—~ checks for columns and channels are performed.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Column and channel defaults are set. Range and whether the total number of
columns are evenly divisible by 4 are checked.

2. Internal Description

SUBROUTINE 1ndcol
(* handle the number of columns and channels to reformat *)
BEGIN
set default columns;
set default channels;
print the channels to reformat;
check the range on the number of columns to reformat;
larsys-id(6) := the total number of columns for a LARSYS channels;
WHILE larsys-ed(6) is not evenly divisible by 4 DO
IF left-most pixel to reformat is NOT max THEN
reformat one more pixel to the left
ELSE
IF right-most pixel to reformat is NOT max THEN
reformat one more pixel to the right
ELSE
IF column increment > 1 THEN
decrease column increment by 1
ELSE
set left-most, right-most and column increment
to pre-determined values where larsys—id (6)
will be evenly divisible by 4
ENDIF
ENDIF
ENDIF
larsys-id(6) := the new total number of columns
for a LARSYS channel
ENDWHILE;
print the number of columns to reformat
END

Column defaults are set according to whether any were specified, whether
that data is geometrically corrected or not, and whether the data is MSS or
RBV. Array COLMAX gives the maximum number of columns for the particular
Landsat data type. Array SODIV4 gives the maximum number of columns under
the condition that when the right-most pixel is element 1 and the column
increment is 1, that the total number of pixels will be evenly divisible by
4,
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3. Input Description

Not applicable

4. Output Description

Information, and possibly some error, messages are sent to the line printer
and user”s console.

5. _Supplemental Information

None
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LARS Program Abstract 5005

MODULE IDENTIFICATION

Module Name:_ LNDCOR Function Name:Landsat

Purpose: Perform line corrections to Landsat image data

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

‘Author: Ken Dickman Date:01/19/80

Latest Revisor: Date:

MODULE ABSTRACT

If the Landsat image was not fully corrected by NASA-Goddard, LNDCOR would
be invoked to perform radiometric and some 1limited geometric corrections.
At present, LNDCOR only exists as a dummy routine because of the
unavailability of uncorrected data in EDIPS format, through the EROS Data
Center.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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Module Usage

Not

)
.

applicable

Internal Description

Not

)
.

applicable

Input Description

The
the

_4_.

geometrically uncorrected Landsat image data is
buffer OUTREC.

Output Description

LNDCOR is to return geometrically corrected image
OUTREC.

é.

Supplemental Information

Not applicable

é'

Program Algorithm

Not applicable.
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LARS Program Abstract 5008

MODULE IDENTIFICATION

Module Name: LNDCTL Function Name:Landsat

Purpose: Read and process Landsat-EDIPS formatted tapes.

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:12/27/79

Latest Revisot: Date:

MODULE ABSTRACT

LNDCTL supervises the mounting, reading, checking and processing of the
Landsat-EDIPS formatted tapes. The reformatting process is directed by the
contents of the Landsat input tapes.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation

87



1. Module Usage

LNDCTL is <called by the main routine LNDSUP and uses the common blocks
defined in subroutine LNDINT. The Landsat tape is read and checked using
the PSNS table and the Landsat tape is processed by calling the appropriate
subroutine.

2. Internal Description

COUNT (1) 1is incremented to 1 to show that state BEG has occurred.
Subroutine LNDCTL is basically a CASE-statement enclosed in a WHILE-loop.
The looping continues until the processing of the Landsat input is complete
Or a severe error occurs.

The Present-State (PS), the Next-State (NS), and the Present State-Next
State table (PSNS) are initialized in subroutine LNDINT. The Present-State
represents the current process. The Next-State represents the next process
and is determined by reading the input tape. The intersection of the
Present State and the Next State determines whether the transition from
Present State to Next State is valid or not. The variable PROC is set to
the value of the PSNS intersection. A detailed analysis of the PSNS table
and how it is used in LNDCTL for the Landsat tapes is given in Appendix B.

The allowable ordering of Landsat records and end-of-files 1is shown 1in
figure 1. The state mnemonics of figure 1 are explained in table 1. Table
1 also shows the Landsat record type codes for distinguishing between
records and shows the values of EOFNUM for distinguishing between
end-of-files. The transitions between states in figure 1 are identical to
the transitions between states in figure 2 and figure 3. The state diagram
and its relationship with the PSNS table of figure 3 is discussed in
Appendix A using simple examples to demonstrate the general idea of how a
PSNS table works. More details on the use of EOFNUM and figure 3 are given
in Appendix B.

Figure 4 shows the actual code to initialize the PSNS table. The LNDCTL
algorithm using the PSNS table 1is given in figure 5 and a more in-depth
algorithm is given in section 6.

A frequency count is kept of the number of times a valid state is entered
(COUNT) and the number of times that each specific transition has occurred
(FREQ) . It may be of interest to follow a trace of the states while
reading a tape. This trace has been "commented-out" for general use. The
IF statement cancels the trace when PS and NS are set to the Landsat image
record state because this state may occur over 14,000 times per job.
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PROC is checked to make sure that the transition 1is valid. The
CASE-statement (implemented as a computed-GOTO) selects which process to
perform according to PROC.

After the selected process has been executed and the computed-GOTO is
exited, a check is made whether enough 1lines of the desired scene (BSQ or
RBV subscene) have been processed.

The next input record 1is read. The next state is determined from the
record type code, or if an end-of-file occurs, the next state is determined
by the variable EOFNUM.
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- State Diagram for Landsat-EDIPS to LARSYS Reformatting

BEG

\

next CCT > MNT

volume

\

DIR

Y ()
EOF1——>HED —>ANC

Yy
IMA<«——EQF2-«— AI@)

\
b FOF 4 4—————— EOF3

: o

next BSQ or RBV subscene

Figure 1
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LANDSAT REFORMATTING STATE INFORMATION

STATE Landsat Variable to
Record Distinguish
Type Code End-of-File
integer |mnemonic meaning (in States
hexadecimal)
1 BEG begin processing -
2 MNT mount input tape - EOFNUM=0
3 DIR Landsat directory 09
4 EOF1 first end-of-file - EOFNUM=EOFNUM+1
5 HED Landsat header 12 EOFNUM=1
6 ANC Landsat ancillary 24
7 ANN Landsat annotation DB
8 EOF2 second end-of-file - EOFNUM=EOFNUM+1
9 IMA IL.andsat image ED EOFNUM=2
10 EOF3 thizd end-of-file - EOFNUM=EOFNUM+1
11 EOF4 fourth end-of-file - EOFNUM=EOFNUM+1
12 TRA Landsat trailer F6 EOFNUM=4
13 EOF5 fifth end-of-file - EOFNUM=EQOFNUM+1
14 EOF6 sixth end-of-file - EOFNUM=EOFNUM+1
15 EOF7 seventh end-of-file - EOFNUM=EOFNUM+1
16 END end processing -
Table 1.
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Present State - Next State Transitions

PRESENT STATE NEXT STATE

1. BEGIN. . .ceeeeeeecoseeeesees . MOUNT
2. MOUNT....eteeeesesseeeesss. TAPE DIRECTORY
3. TAPE DIRECTORY.....¢++c....EOF1
4., EOFl. ...t veeecocecnnonns . . HEADER, IMAGE
5. HEADER.:.¢:ecoeeeseesessess ANCILLARY, ANNOTATION, EOF2
6. ANCILLARY......¢ec. veee0...ANCILLARY, ANNOTATION, EOF2
7. ANNOTATION.......ec¢ee.....ANCILLARY, ANNOTATION, EOF2
8. BOFZ2..cvceeeeeencenscaeess. IMAGE
9. IMAGE:.::coseeeeevesseoesssss IMAGE, EOF3

10. EOF3..... Ceseescotteasonnas TRAILER, EOF4

11, EOF4...ceetveceecencocseees . MOUNT

12. TRAILER.....eevseeeeesss...TRAILER, EOF5

13, EOF5.cceceecesesessceesss.. HEADER, EOF6

l4. EOF6..... teceesvecsseseeeesBOF7

15, EOF7.cceeeeeeocenns eeeesse..BND

EOF3 and EOF4
EOF5, EOF6, and EOF7

end-of-volumn (EOV)
end-of-set (EOS)

Except for BEGIN, END, and MOUNT, the one state represents one reading from
TAPOP subroutine TOPRD.

If EOF4 is encountered, then the data is spanned over several tape volumes.

Figure 2
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How the Present State - Next State is actually coded in Fortran.
(Note: The array must be transposed via two DO-loops. See LNDINT.)

PRESENT STATE - NEXT STATE TABLE...

Gy = w
Rz
ol Sl w)
Hm O M|
O Mmoo
Qzp
22w
N O
oy O
~N | O M
O 2

DATA DPSNS /

i o, o2, o, o, 0 O o0 o0 O o0 O o0, O, O . 0,
2 o, o0, 03, o, o, 0, O O ©O O ©O O O O, O, O,
3 o, o, o, 04, o0, 0, O, 0, O o0 O O 0, O, O, O,
4 o, o0, o0, ©, 05, 0, o0, 0,09, o0 O O, O, O, O, 0,
5 9, o0, o0, o, o, 06, 07, 08, 0, 0, O, O, O, O, O, O,
6 o, o, o, o, o, 06, 07, 08, 0, O, O, O, O, O, O, O,
7 o, o, o, o0, o, 06, 07, 08, 0, O, O, O, O, O, O, O,
s o, o, o, 0, 0, o0, o0, 0,0, o0 o0 O O 0, O, O
9 o, o0, o, O, 0, 0, o0, 0,09, 10, 0 O O, O, O, O,
A o, o0 o0 o0 o0 oO0 o0 o0 o0 0,111, 12, 0, O, 0, 0,
B o, 02, o, o, © ©0, o0 O O, O o0 O O 0, 0, O,
c o, o, o0, 0 o0 o0 ©0 o0 ©O0 O0 0,12, 13, 0, 0, O,
p o, o, o, o, o0 o0 o0 O O O O, O, 0, 14, o, O,
E o, o, o ©O0 o0 o0 O o0 O 0 0 0, O, 0,15 O,
F o, o, o, o0 o0 O o0 o0 O ©O0 0 0, 0, O, 0, 16,
c o, o o0 ©0 0 0 o0 o0 O O O O 0, 0, O, 0/

Figure 4
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A Simplified Algorithm

SUBROUTINE 1ndctl

(*

*)

END

Processing control.

processing method.

DECLARATIONS . . .

INTEGER ARRAY psns—table(statel,

BEGIN

done:= false
repeat
present -state:= begin

next-state:= mount

state2)

Reads input tape and from that determines

process—to"perform:= psns—-table (present-state, next-state)
IF (illegal-state in psns-table)

call
call
call
call
call
call
call

00 60 00 00 0 o0 s o»

mount

1nddir
1ndhed
l1ndanc
Indann
Indima
lndtra

done:= ture

THEN
error
ELSE
CASE process—-to-perform OF
mount
directory
header
ancillary
annotation
image
trailer
end
ENDCASE

present-state :=
CALL toprd

find next state from byte 6 of input record
check record number of input record (byte 1-4)

ENDIF

UNTIL (done)

RETURN

next-state

Figure 5
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Data Format of EDIPS CCT s

Single Volumn BSQ 2 Volumn
2 Bands (BIL) or (one BSQ Band)
Tape Directory Tape Directory
EOF EOF
Attributes Attributes
one Band FOF EOF First Tape
BIL
Minus Image Image
Directory
EOF EOF
EOF
Trailer
EOF
Attributes Tape Directory
EOF EOF
Image [Attributes |
One Band
BIL EOF EOF
Minus
Directory Trailer Image Second Tape
EOF EOF
EOF
BEOF Trailer
EOF
EOF
EOF

The ATTRIBUTES file contains the HEADER, ANCILLARY, and ANNOTATION records.
If IMAGE file 1is followed by 2 EOF”s, then the rest of the data will be

found on the next input tape.

Figure 6
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3. Input Description

The Landsat tape must conform to the format specifications given in the
"manual on Characteristics of Landsat Computer-Compatible Tapes" produced
by the EROS Data Center Digital Image Processing System, compiled by

Patrick F. Holkenbrink and revised in 1978. Figure 6 is a supplement to
figure 9 of the "Manual on Characteristics of Landsat Computer-Compatible
Tapes." This figure shows how BIL format can be thought of as subset of

BSQ format and how the input data is spanned over several tapes.

The order of the records, and the end-of-files, on the Landsat tapes is
checked by the Present State - Next State table. Landsat records are
recognized by the record type code located in byte 6 of each record and
converted into the next state.

Each Landsat tape must have its first record contain the record type code
of “directory record” (see table 1) and the first record must contain
exactly 360 bytes. The CCT volume number is checked for proper input tape
sequencing.

The Landsat formats BIL, BSQ, and RBV are treated as BIL format, so only
one BSQ or RBV subscene (band) can be reformatted per job. Which subscene
to reformat can be chosen with the

INPUT SCENE (subscene number)

command. (This and other commands are explained in the LNDRDR module
abstract and the Landsat-EDIPS to LARSYS Control Card Description). The
BAND and CHANNEL control card parameters are only implemented for BIL
format. The BAND parameter is actually converted into a CHANNEL instead of
reformatting bands. So when reformatting BIL format, it may be best to
think in terms of CHANNELS instead of BANDS, and when reformatting BSQ or
RBV, it may be best to think in terms of subscenes.

4. Output Description

Information and possibly error messages are sent to the line printer and
user”s console.

5. Supplemental Information

For a description of the Landsat-EDIPS format, see the "Manual on
Characteristics of Landsat Computer-Compatible Tapes"” produced by the EROS
Data Center Digital Image Processing System.
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6. More In-Depth Algorithm

SUBROUTINE 1lndctl
(* process Landsat-EDIPS tape input *)
DECLARATIONS
STATES = S®T OF (beg, mnt, dir, eofl, hed, anc, ann, eof2, ima,
eof3, eof4, tra, eof5, eof6, eof7, end):;

input-tape : file;
end-of-file : file-condition;
ps, ns, process : STATES;
psns : ARRAY (16, 16) OF STATES: (* see 1lndint *)
eofnum : INTEGER;
read-tape, done : LOGICAL;
BEGIN
ps := beg; ns := mnt; (* this initialization is done in
subroutine 1lndint *)
done := FALSE
WHILE NOT done DO
process := psns(ps, ns);
IF process NOT IN STATES THEN
ERROR
ELSE
read—-tape := TRUE;
CASE process OF
beg: - ERROR;
mnt: CALL xmount; eofnum:=0
dir: CALL lnddir;
eofl:
hed: CALL lndhed; eofnum:=1
and: CALL lndanc;
ANN: CALL 1lndann;
eof2:
ima: CALL 1lndima; eofnum:=2
eof3:
eofd: ps:=ns; ns:=2 read-tape:=FALSE;
tra: CALL I1ndtra; eofnum:=4
eof5:
eof6:
eof?7: done:+TRUE;
end:
ENDCASE ;
IF read-tape AND NOT done THEN
ps := ns;
CALL toprd (* read from input tape *)
IF end-of-file ON input-tape THEN
eofnum := eofnum + 1;
ns := eofnum

ELSE
ns := landsat-record-type-code FROM input-tape
ENDIF
ENDIF
ENDIF
ENDWHILE

END
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Appendix A

Use of the Present State - Next State Table
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1. Introduction to the Present State - Next State Table

The purpose of this paper is to give the reader a better understanding of
the Present State - Next State table, which is used for checking and
processing the Landsat-EDIPS input tapes. This table is wused in the
subroutine LNDCTL, which is part of the Landsat-EDIPS to LARSYS
reformatting program.

The approach taken here is one to use simple examples in order to
demonstrate the basic concepts. State diagrams (graphs) are easy for
humans to understand. Present state - next state tables are easy to
program relative to other methods for implementing certain algorithms. The
greatest advantage of the present state - next state table may be the ease
of modification to the table.

2. Present State - Next State Examples

State Diagrams Present State ~ Next State Tables

Next State [NS]
first process

3

arrows represent:
PS=1

NS=2
intersection=NS=2

¥

W=
SN
NN -
w

second process

Present
State [PS)

third process

Figure la. Graph of Figure 1lb. Present State - Next State
forward movement. Table for the graph in Figure la.

Figure la shows a state diagram for three serial processors. The present
state-next state table that corresponds to figure la is shown in figure 1lb.
To follow the operation of the present state - next state table, start
process 1 on the left vertical margin in figure 1b. The next process
desired is process 2. Starting with the present state of 1, move right
until the column under the top horizontal margin (representing process 2)
is found. The intersection of PS=1 and NS=2 is 2. Thus, this transition
from process 1 to process 2 1is valid. Process 2 now becomes the new
present state and process 3 becomes the new next state. Repeat the process
for PS=2 and NS=3. If the intersection of PS=1 and NS-2 would have been
blank, then the transition would have been invalid.
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Present State [PS)

->1

n|m|mi-
n|n|-H v
—|-|mjw

2
3

Next State [NS)

Figure lc. PS-NS table similar to Figure 1lb except that
valid transitions are represented by truth (T).

Present State [PS)

¥

1 2 3

Next State [NS]
\
WN =
N

Figure 1d. PS-NS table similar to Figure 1lb except the axes are
reversed. (Note that Figure 1d is symmetrical to Figure 1b).

Figure lc is similar to figure 1lb except that the intersection of PS and NS
returns true (T) or false (F) for the transitions. The NS is assumed to be
the next process to take place as long as the intersection is true.

Figure 1d is similar to figure 1b except that the margins have been
reversed (the top horizontal margin represents the present state and the
left vertical margin represents the next state). This reversing produces a
table that is symmetrical.
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©——0

1
PS 2| 1
3 2
Figure 2a. Graph of backward Figure 2b. PS-NS table for
movement. Figure 22a.

"= N
2z

N ®»

w

1 2
PS 2| 1 3
3 2
Figure 3a. Graph of backward Figure 3b. PS-NS table for
. and forward movement. Figure 3a.

NS
@) 128
1] 1
PS 2 2
3 3
Figure 4a. Graph of repeated Figure 4b. PS-NS table for
processes. Figure 4a.
3.__More PS - NS Examples
Figure 2 illustrates the backward (upward) movement of a graph. Combining
the abilities of the first two graphs results in the ability to have
forward and backward transitions (see figure 3). In order to complete the

process in a valid way, the next state must be found in the intersection
from the top-left to the bottom-right diagonal (figure 4).
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NS
1 2 3 4
1 4
Ps 2 3
3 2
(4 a1
Figure 5a. Symmetrical graph Figure 5b. PS-NS table for
about the center. Figure 5a.

NS
e 1 2 3

4 5
5 1 :
2 4
0 PS 3 3
4 2
@/ 5( 1
Figure 6a. Symmetrical Graph Figure 6b. PS-NS table for
about the center Figure 6b.

Figures 5 and 6 illustrate symmetrical transitions about the center

process. Figure 7 depicts a graph that allows for transitions to any
process. Figure 8 shows a graph of forward movement only. Another
interesting graph is figure 9. Figures 10 and 11 are examples drawn from

the Landsat-EDIPS reformatting program.
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NS
1 2 3
1111213
PS 2|1] 2|3
311]2}3
Figure 7a. Graph that allows Figure 7b. PS-NS table for
any transition. Figure 7a.
PS
i1 2 3
111111
NS 2121 2|2
313|133

Figure 7c. PS-NS table for
Figure 7a with axes

reversed. (Note symmetry)
@ -
1 2 3 4
e 1 21314
PS 2 314
3 4
(4) 4
Figure 8a. Graph of any forward Figure 8b. PS-NS table for
Movement. Figure 81.
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NS

? 12 345 6 7 8
1 2
/522\\ 2 3|4]5]6
3 7
@ow 7
5 7
@ 6 7
® 7 8
. 8
Figure 9a. Graph of Figure 9b. PS-NS table for
general interest. Figure 9a.
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EOF6 )4

Y

-

(&)

EOF7

o

—

Figure 10a. Graph for the Landsat-EDIPS tapes.
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PS

NS

1 2 3456 78 910 11 1213 14 1516
beg 1[ ]2
MNT 2 3
DR 3 4
EOF1 4| 5 9
HED 5 6[7]8
ANC 6 6]7]8
ANN 7 6l7]8
EOF2 8 9
IMA 9 9 [10
EOF3 10 1112
" EOF4 11 2
" TRA 12 1213
EOF5 13 5 14
EOF6 14 15
EOF7 15 16
end 16

Figure 10Db.

PS-NS table for the Landsat-EDIPS tapes.
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9008 E

Figure lla. The Landsat-EDIPS graph without end-of-files or a tape mount.
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beg

4}

DIR

HED
ANC
ANN

2] [e ] [e))
~ (NN

OCONOOPLWN
o (e} [Te] (Vo] o

PS

IMA 12

TRA 12 1 15 12 16

end 16

Figure 1lb. The Landsat-EDIPS PS~-NS table without EOF”s or a tape mount
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NS
beg DIR HED ANC ANN IMA TRA end

beg DIR
DIR HED IMA
HED ANC |ANN | IMA
PS ANC ANC | ANN | IMA
ANN ANC |ANN | IMA
IMA DIR IMA | TRA
TRA HED TRA | end
end

Figure llc. The Landsat-EDIPS PS-NS table without EOF”s, modified to
show no trace of EOF’s or tape mounts.
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Present State Next State

1. begin > tape directory

3. tape directory—— header, image

5. header - ancillary, annotation, image

6. ancillary — ancillary, annotation, image

7. annotation — ancillary, annotation, image

9. image — image, trailer, tape directory
12. trailer > trailer, end, header

Figure 11d. The Landsat-EDIPS transitions.
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4. ADVANTAGES FOR USING A PRESENT STATE - NEXT STATE TABLE

1. The technique 1is very fast, because there 1is no searching
required.

2. The technique also helps to factor application problems into
several smaller, simpler, logical groups. This factoring helps to
modularize the program code.

3. Evolution and maintenance of the table is quick and easy.

4. Error handling can be easily incorporated in a straight forward
way.

5. Ability to provide a potential n by n unique operations from n
states.

6. Generality for allowing mixing of types (eg. mixing of record type
codes with end-of-files).

7. The amount of storage needed for the table is sometimes a
disadvantage, but when the amount of storage needed for the
program code without the table is considered, the total amount of
storage needed for certain applications may actually be less with
the table.

8. There are no ambiguities in the table  as there would be in
additional code. How these ambiguities with code are resolved
depends on the version of compiler, the language, and the machine.

9. Programming language and machine independence.

10. It is easier to prove program correctness with a table because it
greatly reduces the ambiguities of the algorithm.
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Appendix B

Interpretation of the Present State - Next State Table

Used for the

Landsat-EDIPS to LARSYS Reformatting Program
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INTERPRETATION OF PRESENT STATE - NEXT STATE TABLE

The purpose of this discussion is to describe the use of the PRESENT STATE
- NEXT STATE (PSNS) TABLE used to control the input processing within the

LANDSAT reformatting process. The PSNS table is also known as a Current
Operator-Next Operator (CONO) table, a transition matrix, and an adjacency
matrix. Further discussions of the table can be found in the topics of

finite state machines and compiler design. Figure 1 shows a representation
of this PSNS table.

I. AXES OF THE TABLE

An axis is set-up much like the format of the input tape.

1. “PRESENT STATE” can be thought of as what was most recently
completed.

2. “NEXT STATE” can be thought of as what is now desired to do.

3. The “INTERSECTION” of the two states on the table 1is the process
that is to be done now.

II. TRAVERSING THE TABLE

A. When the intersection of the axes is a blank (or zero), then an
illegal state has occurred.

B. When the intersection of the axes 1is an integer number (greater
than zero), then the section of code with the label corresponding
to this number will be executed. The present state will be set to
this integer number and the new next state will be determined by
reading the next record on the input tape and checking the record
type code (byte 6).

1. ADVANCING THROUGH THE TABLE

If the intersection number is greater than the present state

value, then the process is advancing forward. To increment
by one state, the intersection number is greater than the
present state by one. Most cases where the states are

incrementing by one can be seen on the diagonal on the table.
Example . . .

PRESENT STATE = 1

NEXT STATE = 2

INTERSECTION = 2

This condition means that the input tape was just mounted, an

input record was read, and it is now time to process the tape
directory record.
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The cases where the states are incremented by more than one
are:

1. PS=4, NS=9, INTER=9
(fFrom first EOF to IMAGE)

2. PS=5, NS=7, INTER=7
(fErom HEADER to ANNOTATION)

3. PS=5, NS=8, INTER=8
(from HEADER to second EOF)

4., PS=6, NS=8, INTER=8
(from ANCILLARY to second EOF)

5. PS=10, NS=12, INTER=12
(from third EOF to TRAILER)
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2. REPEATING A STATE (Tight Loop)

There may be times when there will be many occurances of the.
same record type grouped together. For this case the same
process will be repeated several times. These cases are. .

l. PS=6, NS=6, INTER=6
(ANCILLARY records)

2. PS=7, NS=7, INTER=7
(ANNOTATION records)

3. PS=2, NS=9, INTER=9
(IMAGE records)

4. PS=12, NS=12, INTER=12
(TRAILER records)

Cases where states are repeated are shown by a diagonal on
the table assuming that PS=NS=INTER.

3. BACK-UP ONE OR MORE STATES
To repeat several states, the intersection number will be
less than the present state. These cases are:
1. PS=11, NS=2, INTER=2 .
(end-of-tape on input, mount next input tape)

2, PS=7, NS=6, INTER=6
(process ANCILLARY after ANNOTATION)

3. PS=13, NS=5, INTER=5
(process next BSQ band)

PSNS DIAGONAL

If the intersection number equals the next state, then some easy

generalizations can be made. Any intersection 1lying on the
diagonal going from top left to bottom implies that the state is
being repeated (see II B 2. above). Any intersection to the top

or right of this diagonal is advancing (see II B 1. above) and
any intersection to the bottom or 1left of this diagonal is
back~tracking (see II B 3. above).
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IIT.

HOW TO ADJUST THE LANDSAT REFORMATTING PROGRAM TO EASILY ADAPT

To adapt to the evolving input format, most of the information can be
found from reading the above material.

A.

CHANGES FOR RECORDS

Simply change the PSNS table as described above.

CHANGES FOR END-OF-FILE

The variable “EOFNUM” is used to count the number of EOD”s read.

The following statements are currently used . .

1.

EOFNUM = 0
(I0 initialize the eof count,
found within the input tape mount)

EOFNUM = 1
(to initialize for the next BSQ band,
found within the HEADER processing)

IF (IOFNUM) .LE. 1) EOFNUM = 3
(to skin the attribute file,
found under the IMAGE processing)

IF (EOFNUM .LE.3) EOFNUM = 4

(to skip the eof that indicates the need to mount next
input tape, found under the TRAILER processing)
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LARS Program Abstract 5012

MODULE IDENTIFICATION

Module Name: LNDDIR Function Name: Landsat

Purpose: Process Landsat Tape Directory Records

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:01/21/80

Latest Revisor: Date:

MODULE ABSTRACT

Values are extracted from the Landsat tape directory record. These values
are written to the line printer and checked for correctness. Mounting and
positioning of the archive tape 1is done when the archive process is
desired.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Some values extracted from the directory record are to be printed for the
user”s benefit only and some values are <critical to the operation of the
reformatting task. The key header record variables HSENTY, GCAPPL, AND
HLEVTY (scene type, whether geometric corrections were applied and
interleaving type indicator) are initialized from the respective directory
record values. Since BSQ format is a subset of BIL and BSQ can be
partitioned into BIL, the variables DLEVTY and HLEVTY are set to represent
the simpler BIL format.

2. Internal Description

Checking is performed to insure that the input tape is of proper Landsat-

EDIPS format and is inputted in the proper sequence. For the first record
of each tape, LNDCTL examines the record type code for the value
representing the directory record. LNDDIR verifies that the directory

record contains exactly 360 bytes and verifies that byte 19 of the
directory record contains the correct CCT volumn number.

3. Input Description

The directory record is received from subroutine LNDCTL in the buffer
INREC. The numeric data is extracted with subroutine MOVBYT. Character
data, 1in ASCII, 1is extracted and converted to EBCDIC with subroutine
CASCII.

4. Output Description

Values from the directory record are written to the line printer using the
subroutine CONDMP. Additional information and error message may be written
to the line printer and user”s terminal. The mounting, positioning, and
initial writing for archiving is done within LNDDIR with the help of
XMOUNT, FILSRH, LNDARC.

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible Tapes"
produced by the EROS Data Center Digital Image Processing System, pages 11
and 12.
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6. Program Algorithm

SUBROUTINE 1nddir;

(* process the Landsat tape directory record *)

BEGIN

IF this is the first tape directory encountered THEN
set FORM-17C data to blanks

ENDIF:

IF this tape directory is the
extract the data from the
print the data extracted;
IF the Landsat tapes have

print error message;

correct size THEN
directory record;

not been mounted in proper order THEN

begin abort procedures

ENDIF:

IF archiving is desired THEN
mount the archive tape;
position the archive tape;

perform the archive
ENDIF
ELSE

print error message
ENDIF

set flag to assume all data is band interleaved by line (BIL)

END
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LARS Program Abstract 5021

MODULE IDENTIFICATION

Module Name: LNDERR Function Name: Landsat

Purpose: Error handling support routine

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/09/80

Latest Revisor: Date:

MODULE ABSTRACT

The number of error occurrences and the error severity levels detected by
the Landsat program is counted. If an error of greater severity than
— previously detected is encountered, a message is printed.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

LNDERR has one parameter set, before entry, to the value corresponding to
the level of error severity detected. To invoke LNDERR, use the following
FORTRAN statement:

CALL LNDERR (HOWBAD)

where HOWBAD is an integer *4 wvariable. For more information about error
severity levels, refer to the LNDSUM module abstract.

2. Internal Description

The number of errors and the error severity level is set to zero in LNDINT.
If the error severity level reaches the 1level to abort, present state and
the next state (see the LNDCTL module abstract) are printed and the tape
drives are detached from the user”s virtual machine.

\
3. Input Description

Not applicable.

4. Output Description

Messages are printed to the line printer and the user”s terminal when the
error severity 1level increases and when the error severity level reaches
the level to abort.

§; Supplemental Information

Not applicable.

6. Program Algorithm

SUBROUTINE lnderr (howbad) ;
(*
BEGIN
increment count cof error occurrances;
IF howbad > error-severity-level THEN
accumulate error-severity-level + howbad;
PRINT the new error-severity-level;
IF error-severity-level > = abort-level THEN
PRINT a very noticeable error message to abort;
begin abort procedures
ENDIF
ENDIF
END
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LARS Program Abstract LNDF17

MODULE IDENTIFICATION

Module Name: LNDF17 Function Name:Landsat

Purpose: Print LARSYS Form-17c¢c

System/Language:Data Reformatting/IBM CMS370 FORTRAN-1V

Author: Ken Dickman Date: 02/09/80

Latest Revisor: Date:

MODULE ABSTRACT

Write a specified number of FORM-17c”s to the line printer.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Much of the FORM-17c is taken from the LARSYS identification header (see
LNDLID module abstract). Other data are collected by LNDDIR, LNDHED,
LNDANN, and GETACT. The default number of FORM-17c”s to be printed is 7,
but 1 to 30 forms may be specified by using an “OUTPUT FORM17C(n)”~ card
where n is the number of forms desired.

2. Internal Description

Not applicable

3. 1Input Description

None

4. Output Description

Several copies of a one page FORM-17C is printed. The letter "I" is
printed in the four corners of the form for paper cutting to an 8 1/2 x 11
sheet.

5. Supplemental Information

Not applicable.

6. Program Algorithm

SUBROUTINE 1ndfl7;
(* print the LARSYS FORM-17C *)
BEGIN
compute GMT and local time data was taken;
find reformatting dept. work project number and master account;
i :=1;
WHILE i <= number of forms desired DO
PRINT a FORM-17C
i:x=14+1
ENDWHILE
END
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- LARS Program Abstract 5013

MODULE IDENTIFICATION

Module Name: LNDHED Function Name: Landsat

Purpose: Process Landsat header reocords

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/01/80

Latest Revisor: Date:

MODULE ABSTRACT

Values are extracted from the Landsat header record. These values are
written to the line printer and later used for controlling the reformatting
_. process.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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l. Module Usage

Subroutine CASCII and MOVBYT extract the ASCII and binary data,
respectively. This data is printed by CONDMP.

2. Internal Description

If archiving is desired and no archiving errors have been detected, LNDARC
is called to archive the header record. Variable HLEVTY is set to type BIL
to treat all input formats as BIL format.

3. Input Description

The header record is received from LNDCTL in the array INREC.

4. Output Description

Several values from the header record are written to the 1line printer VIA
the subroutine CONDMP.

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible Tapes"
produced by the EROS Data Center Digital Image Processing System, pages 13
through 23.

6. Program Algorithm

SUBROUTINE 1lndhed;

(* process the Landsat header record ¥*)
BEGIN

extract the data from the header record;

print the data extracted;

IF archive process desired THEN

archive VIA LNDARC

ENDIF;

set flag to assume all data is band interleaved by line (BIL)
END
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LARS Program Abstract 5010

MODULE IDENTIFICATION

Module Name: LNDIMA Function Name:Landsat

Purpose: Process Landsat Image records

System/Language:Data Reformatting/IBM CMS370 FORTRAN-1IV

Author: Ken Dickman Date: 02/03/80

Latest Revisor: Date:

MODULE ABSTRACT

The image line number 1is extracted from the image record.

LNDBIL is called to process the image record further.

Subroutine

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing

1220 Potter Drive
West Lafayette, Indiana 47906

Copyright october, 1981
Purdue Research Foundation
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1. Module Usage

LNDIMA is only set up to handle geometrically corrected data.

2. Internal Description

Code to extract the left and right fill counts is still present but has
been "commented out".

3. Input Description

The image record is received from LNDCTL in buffer INREC. The scan line
count (SCNCNT) is set to the current line number within the Landsat frame.

4. Output Description

If the variable GCAPPL from the header record is set to represent
uncorrected data, an error message is printed and execution halts.

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible Tapes"
produced by the EROS Data Center Digital Image Processing System, page 46
through 49.

6. Program Algorithm

SUBROUTINE 1lndima;
(* process the Landsat image record ¥*)
BEGIN
IF the data is geometrically corrected THEN
extract scan line count
ELSE
ABORT
ENDIF:
CALL 1ndbil
END
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LARS Program Abstract 5009

MODULE IDENTIFICATION

Module Name: LNDINT Function Name:Landsat

Purpose: Initialize global variables for the Landsat reformatting process

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:02/08/80

Latest Revisor: Date:

MODULE ABSTRACT

For each job, LNDSUP calls LNDINT to initialize all global constants and
nearly all global variables. A description of these globals is also given.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research PFoundation
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1. Module Usage

The larger array initialization is done in the block data routine appended
to LNDINT. These arrays are copied to new arrays, in transposed form, by
LNDINT.

2._ _Internal Description

The four byte character to integer function CHAR is called for initializing
small literal strings.

3. Input Description

Not applicable.

4. Output Description

Not applicable.

o
L]

Supplemental Information

Not applicable

6. Program Algorithm

Not applicable
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LARS Program Abstract 5016

MODULE IDENTIFICATION

Module Name: LNDLID Function Name: Landsat

Purpose: Create a LARSYS identification header record

System/Language:_Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/09/80

Latest Revisor: Date:

MODULE ABSTRACT

Data collected in LNDDIR, LNDHED, LNDANN, LNDPRM, and LNDVAL are used to
build an 800 byte LARSYS header. The LARSYS header is the last record to
be archived.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

In the section of code that creates the LARSYS header, a comment begins
each part of the code for each grouping that identifies the words in the
header and a description for the grouping. Writing the header to the
output tape is handled in LNDBIL. The information in the header is used
again to generate FORM-17c”s (see the LNDF17 module abstract).

2. Internal Description

The code for the satellite ground heading is taken from the reformatting
program REFERTS. LNDLID completes the archiving by writing two end-of-file
marks and detaching the tape drive from the user”s virtual machine.

3.__Input Description

Not applicable.

4. Output Description

Messages are written to the 1line printer and user”s terminal when: 1)
errors are detected; 2) 1lines to reformat are determined; 3) subroutine
IDRITE is not used; & 4) when the archive process is completed.

5. _Supplemental Information

Refer to LARSYS Version 3.0 tape format.

6. Program Algorithm

SUBROUTINE 1lndlid;
(* create a LARSYS ID for the LARSYS output tape ¥*).
BEGIN
CREATE LARSYS header;
IF idrite is not to be called by 1lndbil THEN
PRINT LARSYS header;
(* otherwise idrite prints the header %)
ENDIF;
COPY the LARSYS header to lower part of the FORM-1l7c array;
IF archive desired THEN
archive the LARSYS header;
wrap-up archive process for this job
ENDIF;
END
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LARS Program Abstract 5002

MODULE IDENTIFICATION

Module Name:LNDMIL Function Name:Landsat

Purpose: Save the desired Landsat channels for a line for outputting

as one LARSYS record

System/Language:Data Reformatting/IBM CMS370 FORTRAN-1IV

Author: Ken Dickman Date: 01/08/80

Latest Revisor: Date:

MODULE ABSTRACT

LNDMIL is called by subroutine LNDBIL to merge Landsat image data records
for one line. Landsat band interleaved by line (BIL) format is assumed.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

One image data record in Landsat-EDIPS format represents one channel for a
particular line. In LARSYS format, all channels for a particular line are
represented by one data record. LNDMIL stores the multiple Landsat data
records for one line into a single output buffer.

2. Internal Description

SUBROUTINE 1lndmil
(* store Landsat channels of one line for later outputtng in LARSYS

format *)
BEGIN
IF this is the first channel THEN
begin saving pixels at the beginning of the output buffer;
ENDIF;

move the pixels from the input buffer to the output buffer;
move the six calibration bytes to the output buffer;
keep track of how full the output buffer is

END

Subroutine MOVBYT (not a part of the Landsat function) does the actual
moving of image pixels and calibration bytes.

3. Input Description

Not applicable

|
.

OQutput Description

Not applicable

5. _Supplemental Information

See the MOVBYT module abstract.
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LARS Program Abstract 5018

MODULE IDENTIFICATION

Module Name: LNDPAG Function Name:Landsat

Purpose: Write a LARSYS like header at the top of the line printer page.

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 02/08/80

Latest Revisor: Date:

MODULE ABSTRACT

Prints user, job, date and time information at the top of each output page.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

By taking the difference between the time of day, terminal connect time,
and CPU time, one can determine how much time is spent processing the data
corresponding to a page of output. If the -COMMENT command is used in the
control cards, the first two lines of the -COMMENT will be printed with the
page header.

2. Internal Description

Not applicable.

3.__Input Description

Not applicable.

4. Output Description

Information is printed at the top of each output page.

5. Supplemental Information

See the LNDRDR module abstract and the Landsat-EDIPS to LARSYS control Card
Description for more information about the -COMMENT command.

6. Program Algorithm

Not applicable.
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LARS Program Abstract 5025

MODULE IDENTIFICATION

Module Name: LNDPRM Function Name: Landsat

Purpose: Process the control parameters on a control card.

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 2/05/80

Latest Revisor: Date:

MODULE ABSTRACT

After the keywork has been read by LNDRDR, the commands following the
keyword are to be processed by LNDPRM. If any integer or string constants
__ are expected, LNDVAL or LNDSTR are called, respectively.

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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l. Module Usage

Initially, all control parameters are valid for any keyword. After CTLPRM
is called, the array LEGAL is wused to determine whether the control
parameter is valid for the given keyword.

2. Internal Description

The user 1is not required to separate control parameters with commas, so
he/she can make control cards more pleasant to the eye. CTLCBC was written
to handle the burden of placing commas in awkward places for compatability
with CTLPRM (entry in the LARSYS support routine CTLWRD).

Much of the code in LNDRDR 1is in preparation for LNDPRM and much of the
code in LNDPRM is in preparation for LNDVAL.

3.__Input Description

One line 1is received from LNDRDR in the buffer LN20A4 with COL pointing
just before the first control parameters.

4. Output Description

If an error is detected, messages are written to the line printer and the
user”s terminal.

5. Supplemental Information

None.
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6. __Program Algorithm

SUBROUTINE lndprm;

(* process control parameters for a given keyword *)

BEGIN

make sure at least one comma separates each control-parameter;

WHILE NOT end-of-line DO

extract the next control-parameter;
IF this control-parameter is valid for current keyword THEN
CASE control-parameter OF

“BANDS”
“BP1”
“CHANNELS”
“COLUMNS~

“TAPE” :
ENDCASE
IF integer value
CALL 1ndval
ELSE

process
process
process
process

process

expected

channels;
density;
channels;
columns;

tape

next THEN

ERROR-“"control-parameter not valid for this keyword”

ENDIF

ENDWHILE
END
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LARS Program Abstract 5022

MODULE IDENTIFICATION

Module Name:LNDRDR Function Name:Landsat

Purpose: Supervise the reading of the user”s control cards

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:2/3/80

Latest Revisor: Date:

MODULE ABSTRACT

The card reader gives the user control of the Landsat to LARSYS process by
reading commands and setting the appropriate variables in common blocks.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright
Purdue Research Foundation
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1. Module Usage

LNDRDR reads control cards, processes the first token (keyword) of the
card, and calls LNDPRM to process the rest of the card. Implementation of
the control card reader is centered around the module CTLWRD.

2. Internal Description

The Landsat to LARSYS program was designed with possible future extensions

in mind. To process more than one BSQ band would require at most two
scratch tapes. A SCRATCH keyword has already been implemented for this
purpose.

The control card is read in four bytes per word (buffer LN20A4) to be
compatible with existing system software (i.e., CTLWRD and BCDVAL). Since
the enhancement of allowing indentation is implemented into Landsat to
LARSYS card reader, entry point CTLPRM of module CTLWRD is used instead of
the main entry point of CTLWRD. A blank is concatenated to the beginning
of the card copy (LN21A4) to be compatible with CTLPRM. To remove the
restriction of requiring the user to have commas between words, LNDRDR must
insert the commas before calling CTLPRM. Another copy of the control card
(LN72A1) is made with one byte per word to be easier to process in FORTRAN.

The control card input is echoed to the line printer. It may be desirable
to also echo the control cards to the user”s terminal. This has been
implemented but commented out because if an error is detected by CTLWRD or
BCDVAL, they already echo the control card. So to avoid the confusion of
double echoing, the control card input is not echoed to the wuser”s
terminal. '

To allow indentation in the control cards, and still be able to use CTLWRD
and BCDVAL, the column pointer (COL) must be set to point to the blank
immediately preceeding any non-blank commands.

Blank lines and lines with “**” or “* “ as the first non-blank characters
are ignored. Lines with “-COMMENT” keywords have a special purpose and are
not completely ignored.

After the code for the keyword is executed, LNDPRM is called to complete
processing of the line.
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3._ _Input Description

The control cards consist of one keyword followed by <control parameters

(for that keyword) on each line. This arrangement is very similar to the
control card decks used in the LARSYS system except for some enhancements.
For more details, see the "Landsat-EDIPS to LARSYS Control Card

Description" in Appendix A.

4. Output Description

The control cards are echoed to the line printer with columns 73 through 80
spaced out to the right so the user can notice any control card lines
exceeding column 72 (input after column 72 is not scanned for commands).
If any errors are detected, messages are sent to the line printer and
user”s terminal.

5.__Supplemental Information

The "Landsat-EDIPS to LARSYS Control Card Description" tells how to set up
a control card deck for Landsat reformatting.
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6. Program Algorithm

SUBROUTINE 1lndrdr:
(* supervise the reading of the user”s control cards *)
BEGIN
initialize;
WHILE NOT end-of-file ON control-cards AND
NOT end-card-encountered AND
error-level abort

DO
READ one control card;
IF NOT end-of-file ON control-cards THEN
WRITE the control card to the line-printer;
SKIP preceeding blanks in the control-card;
IF NOT empty control-card THEN
IF first two non-blank characters = (“**” or “* ) THEN
extract the first token of the control-card;
IF first token is not a legal command THEN
ERROR-"invalid keyword”
ELSE
CASE token OF
*LANDSAT : prepare for Landsat job;
~-COMMENT : process comment;
INPUT : prepare for input commands;
OUTPUT : prepare for output commands;
ARCHIVE : prepare for archive commands;
Cp : process CP command;
—_ END : process end card;
ENDCASE;
CALL LNDPRM to process rest of card
ENDIF
ENDIF
ENDIF
ENDIF
ENDWHILE

END
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Landsat-EDIPS to LARSYS

Control Card Description

Written November 24, 1979

Revised February 14, 1980

by Ken Dickman

Purdue LARS
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1. INTRODUCTION

This guide describes the input required from the user to control the
reformatting process to convert from Landsat-EDIPS tape format to LARSYS
tape format. The user input is similar to that used in the LARSYS analysis
system. The following is an example of the Landsat to LARSYS control card

format.

THIS IS THE GENERAL SYNTAX
FOR THE
LANDSAT TO LARSYS
CONTROL CARD READER

*LANDSAT

—-COMMENT text

INPUT parameters and/or parameter (values)
OUTPUT parameters and/or parameter (values)
ARCHIVE parameters and/or parameter (values)
Cp text

END

Keywords are to be typed on the control cards as shown above. Parameters
and text are to be replaced with wvalid text or control parameters. The
text following the -COMMENT keyword can be of any form, whereas the text
following the CP keyword must be valid for an IBM VM/370 CP command. The
INPUT, OUTPUT, and ARCHIVE keywords require at least one control parameter

after the keyword. Several control parameters require one or more integer
(or character) values enclosed in parentheses immediately following the
control parameters. The meanings of the keywords, parameters, and text

will be given in subsequent sections as well as in the Summary of
Landsat-EDIPS to LARSYS Control Commands.
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2. FREEDOMS/RESTRICTIONS (environment)

This section illustrates some of the similarities with the LARSYS control
card reader along with some added features. The first thing to appear on a
line must be a keyword. A keyword and its associated data can begin and
end anywhere on a card between columns 1 and 72, 1inclusive. Blank lines
are ignored, as are lines beginning with a “**” or “* 7, Only the first
four characters of a keyword and its parameter words are "significant" (any
characters after the first four and before a blank or comma are ignored).
However, all characters of text found after the -COMMENT and CP keywords
are "significant".
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Below is an example of the maximum number of values for the TAPE control
parameter following each tape I/O keyword.

INPUT TAPE(1001, 1002, 1003)
OUTPUT TAPE (4480)
ARCHIVE TAPE (5237)

Any number of control parameters are permitted for any keyword. For one
job, any number of keywords are allowed with one exception: only one end
card is allowed to be used per job. Any number of jobs separated by END
cards are allowed per card deck, although for correct FORM-17C”s, only one
job should be run per card deck. The minimum required card deck is:

*LANDSAT

INPUT TAPE(all tapes of the CCT set)
OUTPUT RUN(eight digit run number)
END

or

*LANDSAT

INPUT TAPE(all tapes of the CCT set)
OUTPUT OFF

END

For the first minimum control card deck, since no tape was specified, a
tape would be selected automatically and the converted data would be
written to the selected tape using all default parameters and values. The
second minimum control card deck would do the same as the first deck except
that no output tape would be selected, mounted, or written to.

Below is an example of a control card deck depicting more than is required
to complete the job.

*LANDSAT-TO-LARSYS
**THIS LINE IS IGNORED
* THIS LINE IS ALSO IGNORED
*THIS LINE IS IN ERROR
-COMMENT ECHOED TO THE TERMINAL AND LINE PRINTER
CP MESSAGE * THIS LINE IS ECHOED TO THE TERMINAL
CP MESSAGE CP THIS LINE IS ECHOED TO THE OPERATOR
*

INPUT LANDSAT-EDIPS FROM TAPE(100, 101)
INPUT BPI(1600), DENSITY(1600), MODE(16)
INPUT BANDS(4,5,6,7), CHANNELS(1,2,3,4)
INPUT LINES(1, 1000, 1), COLUMNS(1, 2000, 1)
*

OUTPUT TO LARSYS RUN(1234567), TAPE(5971)
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OUTPUT FILE (1)

OUTPUT BPI(800), DENSITY(800), MODE(17)
OUTPUT FLIGHTLINE (0123456789ABCDEF)
OUTPUT NODETACH, OFF, FORM17C (1)

*

ARCHIVE TO TAPE(113), FILE(l)
ARCHIVE NODETACH, OFF

END
CP MESSAGE * ALL DONE

There are several reasons why the above control card deck is more than
necessary. The BPI, DENSITY, and MODE control parameters have the same
meaning. MODE (16) sets the tape density to 1600 bpi and MODE(17) sets the
tape density to 800 bpi. BANDS and CHANNELS control parameters also have
similar meanings. Bands represent the NASA assigned spectral bands, and
are mapped into channels by subtracting 3 from each integer value. The
archiving process is not activated unless the ARCHIVE keyword appears. A
card containing “ARCHIVE OFF” de-activates the archiving process.

A more typical control card deck might be:

*LANDSAT-EDIPS
~COMMENT KEN DICKMAN OF LARS 09/16/79
-COMMENT CARD FILE = “30001 CC”
INPUT FROM LANDSAT TAPE(30001), DENSITY (1600)
OUTPUT LARSYS TO RUN(79000300), TAPE(2670)
OUTPUT FLIGHTLINE (335815512 MS), FILE(1)
CP MESSAGE CP TAPE 30001 IS IN MY MAILBOX.
CP MESSAGE * 30001 CC MESSAGE SENT TO OPERATOR
END
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3. TAPE I/O KEYWORDS

INPUT, OUTPUT, and ARCHIVE comprise the tape I/0 keywords. These three
keywords directly affect tape operation. The INPUT and OUTPUT tape I/0
keywords are required for a valid control card deck. Not all parameters
that are allowed for one keyword, are allowed for another (see Table 1).
Table 1 gives a list of the most important parameters and the number of
values required for each parameters.

3.1 The “INPUT” Keyword

The first input tape through to the tape containing the last line (or last
requested line + 1) to reformat must be specified, in order (i.e., CCT
volume 1, CCT volume 2, ...), in the control cards.

3.2 The “OUTPUT” Keyword

If the output tape is not specified, the LARS-Reformatting tape management
system will select an output tape and an output file automatically. The
run number must be specified. If the OFF control parameter is specified,
the LARSYS output is suspended and the run number is not required.

3.3 The “ARCHIVE” Keyword

When the ARCHIVE keyword is used, all Landsat records before the first
image record plus the LARSYS identification record are written to the
archive tape at the file specified. If the file is not specified, the
records are written to the first empty £file on the tape. Two
end-of-the-file marks are written at the end of the last archive file,
whether or not the file has been specified.
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Table 1. Valid Parameters for Each I/0 Keyword and the Number of Values
for Each Parameter.

TAPE I/O KEYWORDS

A
0] R
I U c
N T H
P P I
U U \Y
T T E
parameters
4-7 - - BANDS
- 1 - BPI
1-30 -~ - CHANNEL
1-3 - - COLUMN
1 1 - DENSITY
- 1 1 FILE
- 1 - FLIGHTLINE
- 1 - FORM17/C
0 - - FROM
0 - - LANDSAT
- 0 - LARSYS
1-3 - - LINE
1 1 - MODE
0 0 NODETACH
- 0 0 OFF
- 1 - RUN
1 - - SCENE
1-3 1 1 TAPE
- 0 0 TO
- - 0 USING

Legend:

The inside of the table shows the range of the number of values
allowed for each parameter per keyword.

A zero means that the parameter is allowed for the keyword but
the parameter must not have any values associated with it.

An “-" means that the parameter is invalid for the keyword.
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4. NON-TAPE I/0 KEYWORDS

-~COMMENT, *LANDSAT, CP, and END comprise the non-tape I/O keywords. These
four keywords are not directly or exclusively for tape operations. The
*LANDSAT and END non-tape I/0 keywords are required for each job.

4.1 The “-COMMENT” Keyword

Lines starting with -COMMENT will have the text string printed at the
user”s terminal as well as at the top of each subsequent page for that job.
Any -COMMENT keywords after the first two are ignored.

4.2 The “*LANDSAT” Keyword

This keyword invokes the Landsat to LARSYS processor and should be used to
identify the job.

4.3 The “CP” Keyword

The text following the CP keyword will be sent immediately, after that CP

keyword 1is read, to the operating system”®s control program, VIA the
subroutine CPFUNC. The following is an example of one of its uses:

CP SPOOL CONSOLE START *

Messages sent from the system”s control program to the user”s console will
not be recorded unless the user previously "spools console on". The
command “CP SPOOL CONSOLE START *” will begin the recording session. The
command “CP SPOOL CONSOLE STOP CLOSE” will halt the recording session and
store the session in the user”s virtual reader.

4.4 The “END” Keyword
When the END card is read, control card reading is suspended and the

Landsat to LARSYS conversion begins.

5. ERROR DETECTED BY THE CONTROL CARD READER

When ‘errors are found, a dollar sign will be printed beneath the

approximate column where the error occurred in the card. At least one
message will be printed to help the user determine the problem.
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SUMMARY OF

LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

Written November 27, 1979

Revised February 14, 1980

by Ken Dickman

Purdue LARS
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LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

R R
E KEY E CONTROL
Q WORD Q PARAMETER FUNCTION DEFAULT
+ *LANDSAT {none) Convert Landsat-EDIPS tape (none)
format to LARSYS tape format.
-COMMENT anything Echoes whatever follows the BLANK
keyword at the terminal and
on the line printer output.
~COMMENT after the first two
(per control card set) are
ignored.
**x anything Anything after two asterisks N/A
(or one asterisk and a blank)
is ignored.
+ INPUT Read from the Landsat tape. (none)

BAND (b} Select which spectral bands BIL: 4,5,
to reformat. If the scan 6,7;
line count in the image BSQ or RBV
record is zero then that (first
record is skipped (this has subscene) ;
been noticed with band 8).

BPI (d) Select density of either 800 Density of
bpi or 1600 bpi. Any one of 800 BPI
the BPI, DENSITY, or MODE (dual
control parameters is density
sufficient. drive)

CHANNEL (c) Select which LARSYS channels BIL MSS:
to reformat. Actually bands 1,2,3,4;
(see band control parameter BSQ MSS:1;
above) are mapped into RBV: 1;

channel notation in the
Landsat-EDIPS to LARSYS
card reader. The default
channels are the first four
of any tape format or fewer
if fewer exist (eg. RBV).
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LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

LARS the number of lines in
a RBV uncorrected tape so,
for now, the default is 9999
lines.
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R R
E KEY E CONTROL
Q PARAMETER FUNCTION DEFAULT

COL(x,yY,2) Data from column x to y with MSS: (53,
interval z. Maximum number 3494,1) ;
of columns for MSS, RBV RBV uncor-
uncorrected, and RBV rected:
corrected are 3548, 5322, and (1,5374,1)
5375 respectively. The RBV
number of columns + 6 corrected:
reformatted should be (1,5322,1)
divisible by 4 so all of
the LARSYS processors can
handle the data properly.

If the columns are not evenly
divisible by r, the
Landsat—-EDIPS to LARSYS
program will attempt to
increase the number of columns
specified.

DENSITY (d) Select the number of bytes Density of
per inch to read the input 800 bpi
tape. This is equivalent to (dual
the BPI control parameter density
above. drive)

FROM Used to make control cards (none)
more readable.

(eg INPUT FROM LANDSAT TAPE(x)
or INPUT LANDSAT FROM TAPE (X))
LANDSAT Specify the input tape format. Landsat-
EDIPS

LINE(x,Y,2Z) Data from line x to y with MSS
interval z. The default corrected:
values taken are the maximum (1,2983,1)
number of lines specified in MSS uncor-
the "Manual on.Characteristics rected:
of Landsat CCT”s." At (1,2400,1)
present, it is not known at RBV

corrected:
(1,5322,1)
RBV uncor-
rected:

(1,9999,1)



E KEY
Q WORD

LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

R
E CONTROL
Q PARAMETER

FUNCTION

DEFAULT

MODE (m)

NODETACH

SCENE (s)

+ TAPE(x,Y,2)

Select the tape mode.

MODE (16) selects a density of
1600 bpi and MODE(17) selects
a density of 800 bpi. Any
one of the BPI, DENSITY,

or MODE control parameters

is sufficient.

The tape drive is not
detached from the user”s
virtual machine after
completion of every job.

Selects the scene (or in case
of MSS BSQ and RBV - select
the subscene) desired to
reformat.

Specify the one to three
Landsat-EDIPS tapes in order.
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MODE (17)

Input tape
drive 1is
detached.

First

(none)



LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

R R

E KEY E CONTROL

Q WORD Q PARAMETER FUNCTION DEFAULT
+0OUTPUT Read from the Landsat tape. (none)

BPI (4d)

DENSITY (d)

FILE(f)

FLIGHT (f1l)

FORM17C (n)

LARSYS

MODE (m)

NODETACH

Same as for INPUT BPI (4)
above except the default
density is 1600 bpi. Any
one of the BPI, DENSITY,
or MODE control parameters
is sufficient.

Same as for INPUT DENSITY(d)
and BPI(d) above except the
default density is 1600 bpi.

Specify the output tape
position.

Specify the flight line
segment to be inserted into
the LARSYS header words 7
through 10. The string must
be surrounded by parentheses,
and blanks are significant
within the string

Specify the number of
FORM - 17C pages to print

Specify the output tape
format.

Same as for INPUT MODE (m)

above except the default mode

is 16.

The tape drive is not
detached from the user”s
virtual machine after
completion of every job.

159

Density of
1600 bpi

Density of
1600 bpi

If tape
specified
then file
1 is
default.

The first
16 or less
characters
of the
tape id,
(bytes 7 -
22) of the
Landsat
directory
record.

7 pages

LARSYS
format

MODE (16)

Output
tape drive
is
detached.



LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

R R

E KEY E CONTROL

Q WORD Q PARAMETER FUNCTION DEFAULT

OFF Suppresses mounting of the Not OFF

output tape and writing to
the output tape. This could
be used to inspect the input
tape, or to archive without
reformatting.

+ RUN(r) Specify the LARSYS run number. (none)

Must be a value between 1 and
99999999. Run is not
required if the OFF control
parameter is specified.

TAPE(t) Specify the output tape. Output
tape and
file
selected
automa-
tically.

TO Used to make control cards (none)

more readable.
(eg. OUTPUT TO LARSYS RUN(r)
or OUTPUT LARSYS TO RUN(r)).

ARCHIVE Write the Landsat records up (archiving
to (but not including) the is not
image record to a tape. done)

FILE(f) Specify the ARCHIVE tape The first

position. empty
file.

NODETACH The tape drive is not Archive

detached from the user”’s tape drive

virtual machine afteris

completion of every job. detached
OFF Suppress the ARCHIVE (archiving

process (the archive tape is is not

not mounted). Archiving is done)

normally suppressed unless
an ARCHIVE tape is specified.
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LANDSAT-EDIPS TO LARSYS CONTROL COMMANDS

R R
E KEY E CONTROL
Q WORD QO PARAMETER FUNCTION DEFAULT
TAPE (t) Specify the ARCHIVE tape. (archiving
is not
done) .
TO Used to make control cards (none)
more readable.
(eg. ARCHIVE TO TAPE(t)).
USING Used to make control cards (none)
more readable.
(eg. ARCHIVE USING TAPE(t))
Cp CP command- To execute any CP command. {none)
(eg. CP QUERY READER
CP QUERY TAPES
CP MESSAGE TAPES
CP MESSAGE CP HELLO
CP MESSAGE * WAKE UP).
+ END (none) End of function. (none)
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LARS Program Abstract 5023

MODULE IDENTIFICATION

Module Name: LNDSTR Function Name:Landsat

Purpose: Extract a string of characters, surrounded by parenthesis, from a

control card.

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Data:02/06/80

Latest Revisor: Date:

MODULE ABSTRACT

LNDSTR reads a character string from a control card. The string must be
surrounded by parentheses.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

Compatability with the method used 1in CTLWRD and BCDVAL has been kept
except that CARD is 72 fullwords with one character per word rather than
one character per byte. The arguments passed to LNDSTR are as follows:
CALL LNDSTR (CARD, STRING, STRSZ, ERROR)

ENTRY ARGUMENTS

CARD - 72 fullwords with one character per word, of a control card
line.
COL - index pointing within CARD to the ,left of the string as for

use of BDCVAL.

STRZ - the length of STRING in words.

EXIT ARGUMENTS

STRING -the buffer containing the string extracted from CARD.

ERROR -true if an error was detected, false otherwise.

2. Internal Description

Besides using parentheses to delimit the string on the control card, single
quotes, double gquotes, and slashes can be used as delimiters but CTLWRD and
BCDVAL only recognize parentheses. If the control card string is greater
than STRSZ, only the leftmost characters will be stored in string. If the
control card string is less than STRSZ, the right most elements of STRING
will be set to blank. An empty string will be returned as well as blanks.

3. Input Description

The control card is read in 72A1 format by the calling routine.

4. Output Description

If an error is detected, messages are written to the line printer and
user”s terminal.

5. Supplemental Information

None
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—_—

6. Program Algorithm

SUBROUTINE 1lndstr (card, col, string, strsz, error);

(*
starting at col, copy strsz or fewer characters (that are
surrounded by parentheses) in card to string
(*
DECLARATIONS
card : one byte/word ARRAY(1l to 72 OF CHARACTER: (* one control
card line
col : INTEGER; (* index into card
‘string : one byte/word ARRAY (1 to strsz) OF CHARACTER; (*
desired characters from card
strsz :+ INTEGER; (* max
size of string
error : LOGICAL; (* TRUE=
characters not copied
BEGIN
col :=col +1

error :=FALSE;
WHILE card(col) = ° © DO

col :=col + 1 (* skip blanks *)
ENDWHILE: :
IF col is at end-of-line THEN
error := TRUE (* string not found *)
ELSE
IF card(col) = “(° THEN
error := TRUE (* “(° not found *)
ELSE
" col := col +1;
i := 1;

WHILE NOT end-of-line AND card(col) = “)° DO
IF i < strsz THEN
string (i) := card(col); (* copy ¥*)
i =i +1
ENDIF;
col := col + 1
ENDWHILE:
col := col + 1; (* increment past 7))~ *)
WHILE i - strsz DO

string (i) := = 7; (* pad blanks *)
i =1 +1

ENDWHILE;

WHILE NOT end-of-line AND card(col) = ° ° DO
col :=col + 1 (* skip blanks *)

ENDWHILE;

col := col + 1

ENDIF
ENDIF

END
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LARS Program Abstract 5019

MODULE IDENTIFICATION

Module Name: LNDSUM Function Name: Landsat

Purpose: Print job summary information

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:02/08/80

Latest Revisor: Date:

MODULE ABSTRACT

Information is written to the line printer giving the user an idea of how
the job ran, and the contents of the input and output tapes.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

If errors are detected, the number of errors is printed. Each level of
error severity reached is printed.

The number of times each state in the present-state next-state table was
encountered is printed. (For more details about the states and counting
their frequencies, see the LNDCTL module abstract. For details about input
and output lines and channels, see LNDBIL and LNDWRT module abstracts.)

This information 1is also printed as a two-dimensional table. This 1is
merely an expansion of the one-dimensional printing of states described
above. Summing down the columns of the table should produce the same
number given as state occurrances. Following this table (as explained in
the LNDCTL module abstract) gives a good indication of the structure of
each Landsat CCT set. The following page shows the table with wvalid
transitions marked with an X. If a transition occurs where an X does not
appear, then reformatting aborts and summary information is printed.

2. _Internal Description

The error severity levels are stored as powers of two, thereby requiring
only one word in memory to retain the levels. For example, if error levels
2, 4, 4, and 16 were encountered, the variable SEVERTY would contain binary
0...010110. Binary ones occur in the 2(1), 2(2), and 2(4) positions.

3.__Input Description

All values printed are gathered from within the Landsat to LARSYS program.

4. Output Description

Summary information is sent to the line printer.

5.__Supplemental Information

The LNDCTL module abstract.
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6. Program Algorithm

~ SUBROUTINE lndsum;

(* print job summary information *)

BEGIN
IF no errors detected THEN (* summarize errors *)
PRINT “NO ERRORS DETECTED”
ELSE
PRINT number of errors detected;
PRINT severity levels of errors detected
ENDIF:
PRINT count; (*occurrances of each input state ¥*)
PRINT number of records, EOO”s, lines, channels;
PRINT freq; (* occurrances of transitions between
states *)
PRINT psns; (* legal transitions defined by the
table *)
END
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LARS Program Abstract 5000

MODULE IDENTIFICATION

Module Name:LNDSUP Function Name:LANDSAT

Purpose: Supervisor routine for Landsat-EDIPS to LARSYS Reformatting

System/Language:Data Reformatting/IBM CMS370 FORTRAN-1IV

Author: Ken Dickman/Charles R. Smith Date:12/09/79

Latest Revisor: Date:

LANDSAT FUNCTION ABSTRACT

The function LANDSAT reformats tapes received from the EROS Data Center
that conform to the "Manual on Characteristics of Landsat Computer
Compatible Tapes"1l into LARSYS Version 3.0 tape format. The EDIPS band
interleaved by 1line (BIL) format conversion has been fully implemented.
Single channel band sequential (BSQ) reformatting is also implemented. The
reformatting process is controlled directly from information obtained from
the input data tape.

A more complete description of the reformatting process and of the EDIPS-
format input tape can be found in the LNDCTL module abstract. A complete
description of the control card input is documented with the LNDRDR module
abstract. ‘

For proper setup and execution under CMS370, the following EXEC (control)
routine is recommended:

&CONTOL OFF

GLOBAL TXTLIB LNDLIBH REFRMLBH FORTMOD2 CMSLIB FORTRAN REFRMLIB

FILEDEF 5 READER

FILEDEF 6 PRINTER (RECFM FA

FILEDEF 7 PUNCH

FILEDEF 11 TAPl

FILEDEF 12 TAP2

FILEDEF 13 TAP3

FILEDEF 16 TERMINAL

LOAD BLKDAT (CLEAR

INCLUDE LNDSUP TAPOP CTLWRD BCDVAL

START

, &EXIT
To use the above EXEC, control cards must be placed in the user”s virtual
reader (unit 5). A sample set of control cards to run the function

follows:

1. Produced by the EROS Data Center Digital Image System, compiled by
Patrick F. Holkenbrink, and revised December 1978.
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*LANDSAT

INPUT FROM TAPES (2341,2342), DENSITY (1600)
OUTPUT TO LARSYSRUN (79001200)
END

As noted previously, a complete description of the control card input is
documented with the LNDRDR module abstract.

MODULE ABSTRACT

LNDSUP is the main routine that oversees the operation of converting
Landsat-EDIPS formatted tapes to LARSYS version 3.0 formatted tapes.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

Control cards that describe the job to be performed are read from logical
file unit 5. Landsat-EDIPS tape(s) are reformatted into a properly
initialized tape 1in LARSYS format. Terminal and line printer output
describes the process results.

2. _Internal Description

PROGRAM 1ndsup
(* Landsat to LARSYS program *)

DECLARATIONS
control-cards : file;
end-of-file : file-condition;
error-level, abort : error-level-indicator;
start, stop : time;

dummy, clock, totcpu, vircpu : computer-usage;

BEGIN
CALL cptime(dummy, clock, totcpu, vircpu);
CALL getime(start);
REPEAT
CALL lndint; (* initialize *)
CALL 1ndrdr; (* read control card file *) IF NOT(end-of-file ON
control-cards) THEN
IF error-level < abort THEN
CALL 1lndctl; (* reformat Landsat *)
CALL lndwup (* wrap-up reformatting ¥*)
ENDIF;
CALL 1lndsum (* summarize the job ¥*)
ENDIF
UNTII. end-of-file ON control-cards OR
error-level >= abort;
CALL usage (clock, totcpu,vircpu); (* print computer time used *)
CALL getime (stop);
CALL 1ndfl7 (* print FORM-17 %)
END

170



5. SUPPLEMENTAL INFORMATION

Figure 1 shows how the routines of
through 7 take the
individual routines.

GROUPED.

most important

Figures 2

shown in Figure 8.

the Landsat-EDIPS to LARSYS PROGRAM ARE
groups of routines and
The routines and what they do are

names the

LNDSUP
Y
Y Y Y Y Y
Read User Read Wrap—-up
Initialize Control Landsat Process Summarize
Cards Input

See Figure 2

See Figure 3

See Figure 4

See Figure 6

See Figure 7

Figure 1.

Y

Write

LARSYS
Output

See Figure 5
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Subroutine CPTIME is called to get the present time, the present total CPU
usage, and the present virtual CPU usage. These values will be used again
with the subroutine USAGE. The first arqument of CPTIME (DUMMY) is
ignored.

The start time of the process is gotten from GETIME. All global constants
are defined and initialized in subroutine LNDINT.

For every control card job, the REPEAT-UNTIL loop will be executed once.
LNDINT initializes global constants and variables for every control card
job. TIf the error level ever gets equal to or greater than ABORT, then the
proper error measures will be taken and jobs following in the card deck
will not be processed (execution of the REPEAT-UNTIL loop will cease).

To read one control card set of the deck, LNDRDR is called. When LNDRDR
reads an END card (EOFRDR=false) or an end-or file (EOFRDR=true), reading
is suspended and LNDRDR exits.

LNDCTL is the heart of the Landsat-EDIPS to LARSYS process. It reads the
Landsat-EDIPS tape, and from the contents of the tape, determines how to

process the data.

After LNDCTL exits, LNDWUP cleans up any loose ends. An execution summary
is printed by LNDSUM, and if no severe errors were detected, the loop is
executed again.

USAGE prints the connect time for the job(s), the total CPU time for the
job(s), and the virtual CPU time for the job(s). The stop time is printed
and FORM-17"s are printed for the final job.

3. _Input Description

None

4. Output Description

A few messages are sent to the line printer and user”s terminal.
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LNDSUP

LNDINT

Figure 2. The Landsat-EDIPS to LARSYS Initialization

LNDSUP
]
LNDRDR
y Y Y
LNDPAG LNDPRM LNDERR
Y y Y
LNDSTR LNDVAL LNDERR
Y
LNDERR

Figure 3. The Landsat-EDIPS to LARSYS Processor Control
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LNDSUP

Y
LNDCTL
Y Y Y Y Y Y Y
LNDERR LNDDIR | | LNDHED LNDANC | |LNDANN LNDIMA | |LNDTRA
Y Y Y Y Y
XMOUNT LNDARC LNDARC | |LNDARC
\ Y A
LNDERR|{ |FILSRH|] | LANARC
Figure 4. The Landsat-EDIPS to LARSYS Input Processing
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LNDSUP

LNDBIL

| Y Y ) J \ Y

LNDCOL LNDLID IDRITE LNDMIL LNDCOR LNCWRT

|
TOPWR

Figure 5. The LANDSAT-EDIPS to LARSYS Output Processing
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LNDSUP

Y
EOT ACCNT CPFUNC

Figure 6. The Landsat-EDIPS to LARSYS Process Wrap-up.
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LNDSUP

Y y Y

LNDSUM USAGE LNDFRM

Figure 7. The Landsat-EDIPS to LARSYS Process Summary
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Routines Used for Reformatting Landsat into LARSYS

ROUTINE PURPOSE
BINSRH====z======== Perform a binary Search.
CASCII========z==== Convert ASCII characters (bytes) to EBCDIC characters
CHAR==z============ Assign a literal character string
CONDMP==z======z==z= Dump contents of an array with additional info
¥CPTIME==========z==z Get connect time, virtual and total CPU time usage
CTLCBC=z=z====z======z Insert commas in the control card so CTLWRD will work
¥CTLPRM============ (Entry point of CTLWRD) read parameters from control cards
CTLSPN=======z===== Span over colums (also so CILWRD will work)
CTOIA1============ Convert character (in A1 format) to integer
¥DARSIN============ FORTRAN double precision arc sine
¥DATAN======z====== FORTRAN double precision arc tangent
¥DCOS============== FORTRAN double precision cosine
¥EOT=z==z===z===z====== Write end-of-tape and more
ERRPTR============ Print a dollar sign beneath the error in the control card
FILSRH============ Find the first occurance of an empty file on a tape
¥GETIME===z========= Get‘'time of day
*¥GTDATE============ Get date
*¥GTUNIT============ (Entry point of TAPOP) Find the device address of a tape
¥IDRITE============ Check LARSYS header record and more
¥TVAL============z== (Entry point of BCDVAL) read values on control cards
JTOR==z=z=z=z====zz==== Convert a Julian data to Roman (i.e. month, day, year)
LNDANC============ Process the Landsat ancillary record
LNDANN============ Process the Landsat annotation record
LNDARC============ Write Lo archive tape
LNDBIL====z======== Output process for BIL format
LNDCOL========z==== Check the columns specified
LNDCOR==z==z======z== Perform line corrections
LNDCTL===========z= Control according to the Landsat input tape structure
LNDDIR====z========z Process the Landsat directory record
LNDERR====z=======z Records errors encountered
LNDF 17======z===== Generate run completion forms (eg. FORM17S)
LNDHED=========z=== Process the Landsat header record
LNDIMA============ Process the Landsat image record
LNDINT===z==z======== Initialize values
LNDLID============ Create LARSYS ID record from Landsat-EDIPS dir & hed records
LNDMIL======z===z===z Merge and retain BIL bands for a line
LNDPAG============ Print a header at the top of the output page
LNDPRM========z==== Read control parameters on control cards
LNDRDR============ Control card reader
LNDSTR============ Get a delimited string from an array in A4 format
LNDSUM============ Prints info for the job most recently run
LNDSUP========z===z= Landsat reformatting supervisor
LNDTRA============ Process the Landsat trailer record
LNDVAL============ Read control parameter values on control cards
LNDWRT======z====== Write line image in LARSYS format
LNDWUP==z========== Wrap-up Landsat reformatting
¥MOUNT============= Mount a tape on a tape drive
¥MOVBYT==z===z======= Copy bytes
¥RINGIN============ (Entry point of TAPOP) check the write protect ring
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Routines Used for Reformatting Landsat into LARSYS (continued)

¥JOPEF============= (Entry point of TAPOP) write an end-of-file to tape
¥[OPFF==z========== (Entry point of TAPOP) forward file a tape
¥TOPRD======z==z=z=z= (Entry point of TAPOP) read a record from tape
*TOPRU======z======= (Entry point of TAPOP) rewind and unload a tape
¥TOPWR==z=========== (Entry point of TAPOP) write a record to tape
USAGE====z=z=z==z==z=z== Print job info such as connect, virtual, and total CP time
XMOUNT==z========== Call MOUNT with additional information

* No abstract available in this document

Figure 8. The Landsat-EDIPS to LARSYS Routines, Support
Routines and their purpose.
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LARS Program Abstract 5011

MODULE IDENTIFICATION

Module Name: LNDTRA Function Name: Landsat

Purpose: Process Landsat Trailer records

System/Language: Data Reformatting/IBM CNM370 FORTRAN-IV

Author: Ken Dickman Date: 02/03/80

Latest Revisor: Date:

MODULE ABSTRACT

A dummy routine was created so if any processing of the trailer

needed, it would be in LNDTRA.

record

was

PURDUE UNIVERSITY

Laboratory for Applications of Remote Sensing

1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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-

Module Usage

Not applicable

2. _Internal Description

Not applicable

[

Input Description

Not applicable

| b

Output Description

Not applicable

5. Supplemental Information

See the "Manual on Characteristics of Landsat Computer-Compatible Tapes"
produced by the EROS Data Center Digital Image Processing System, page 52.
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LARS Program Abstract 5024

MODULE IDENTIFICATION

Module Name: LNDVAL Function Name: Landsat

Purpose: Process integer values associated with control parameters

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 2/05/80

Latest Revisor: Date:

MODULE ABSTRACT

A vector of 'integer values, enclosed by parenthesis, separated by commas,
is expected after certain control parameters. LNDVAL extracts these
integers from the control card 1line and assigns the values to the
appropriate variables in common blocks.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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l. Module Usage

Entry point IVAL of module BCDVAL is called to extract the vector of
integers.

2. Internal Description

A computed-goto statement transfers execution to the proper code for the
control parameter.

3. _Input Description

The control card is received from LNDPRM in the array LN20A4 with COL
pointing just before the integer vector.

4. Output Description

If an error is detected, messages are written to the line printer and the
user”s terminal.

5. Supplemental Information

None

6. Program Algorithm

SUBROUTINE 1lndval;

(* process integer values in the Landsat to LARSYS control cards *)
BEGIN

extract a vector of integer values;

CASE control-parameter OF

“BANDS” : set channel flags;

“BPI” : set density:;

“CHANNELS® : set channel flags;

“COLUMNS” : set columns;

“TAPE” : set tape numbers
ENDCASE

END
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LARS Program Abstract 5006

MODULE IDENTIFICATION

Module Name: LNDWRT Function Name:Landsat

Purpose: Output the LARSYS data records to tape

System/Language:Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date:01/19/80

Latest Revisor: Date:

MODULE ABSTRACT

Add the final details to the LARSYS data record and write the LARSYS data
record to the output tape. If a write error is encountered, corresponding
error messages are printed.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

The data record is passed VIA the buffer OUTREC which represents one line
of data. The first four bytes of the data record are set to include the
line number and a dummy roll parameter.

2. Internal Description

The LARSYS record count (bytes 1-2) is initialized in subroutine LNDINT and
is incremented to 1 for the first data record, 2 for the second data
record, 3 for the third data record, and so on. The LARSYS roll parameter

(bytes 3-4) is set to hexadecimal 7FFF.

3.__Output Description

The LARSYS data record (in final form) is passed VIA array OUTREC to the

subroutine TOPWR to be written to the output tape. This final form
conforms to the LARSYS version 3.0 tape format. If an error occurs while
writing to tape, error messages are written to the line printer and the

user”s terminal.

4. Supplemental Information

For a description of tape routines and tape I/O error messages, see the
- TAPOP module abstract.

5.__Program Algorithm

SUBROUTINES 1ndwrt;
(* write the LARSYS data record to the output tape ¥*)
BEGIN
LARSYS-record-count := LARSYS-record-count +1
pack the LARSYS-record-count into the first half-word;
pack the LARSYS-roll-parameter into the second half-word;
output the LARSYS data record;
IF an error occurred writing to output tape THEN
print error message
ENDIF
END
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LARS Program Abstract 5020

MODULE IDENTIFICATION

Module Name: LNDWUP Function Name: Landsat

Purpose: Wrap-up the Landsat to LARSYS reformatting process.

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken DickmanData: 02/03/80

Latest Revisor: Date:

MODULE ABSTRACT

Add the finishing touches to the Landsat~EDIPS to LARSYS reformatting
process. After the execution of LNDWUP, the output tape will be in the
proper LARSYS format.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1. Module Usage

The final LARSYS record count (from the first half-word of each LARSYS data
record-see LNDWRT module abstract) is compared with word 20 of the LARSYS

header record for consistency. Two end-of-file marks (end-of-tape) are
written to the output tape. Both Landsat and LARSYS tape drives are
detached from the user”s virtual machine. Internal accounting procedures

and tape management are accomplished with calls to ACCNT and EOT.

2. Internal Description

To compare RECCNT (Integer *2) and LARSID (20) (Integer *4), the inter-
mediate variable I4WORD (Integer *4) is used. Subroutine EOT keeps track
of the output tape usage.

3. Input Description

Not applicable

4. Output Description

If word 20 of the LARSYS header doesn”t agree with the number of lines
written, an error message is printed. Two end-of-file marks are written to
the LARSYS tape with TOPEF and EOT.

5.  Supplemental Information

None

6. __Program Algorithm

SUBROUTINE 1ndwup;

(* wrap-up Landsat to LARSYS processing *)
BEGIN

IF the number of LARSYS data records written =

the number of image lines requested THEN
print error message

ENDIF:

write end-of-tape mark;

perform accounting;

detach the tape drjves
END
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LARS Program Abstract 5063

MODULE IDENTIFICATION

Module Name: STDHDR Function Name: Reformatting Support

Purpose: Print a standard header at top of page

System/Language: VM370 FORTRAN-IV

Author: Ken Dickman Date: 7/22/81

Latest Revisor: Date:

MODULE ABSTRACT

STDHDR prints a standard header banner at the top of a printout
folowed by one line of user supplied header information.

page

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation

188



1l. Module Usage

CALL STDHDR(NCHAR, STRING)

Input Arguments

NCHAR - INTEGER*4. The number of characters in the user
supplied header information.

STRING - LOGICAL*1l. Array dimensioned to NCHAR elements.
Contains the user supplied header information in
character format.

Output arguments

None

2. Internal Description

STDHDR centers the character string (STRING) supplied by the <calling
routine. It then collects the time of day, date, user ID, and user name
from various subroutines. The information is printed out on Fortran unit 6
as follows:

(top of page)
USER ID LABORATORY FOR APPLICATION OF REMOTE SENSING Date
— USER NAME PURDUE UNIVERSITY Time
(3 blank lines)
User supplied character string
(2 blank lines)

3. Subroutines Used

CPTIME
IDNAME
GTDATE
GETIME (entry in GTDATE)
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LARS Program Abstract 5060

MODULE IDENTIFICATION

Module Name: USAGE Function Name: General Utility

Purpose: Write the connect, total CPU, and virtual CPU time

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

Author: Ken Dickman Date: 3/05/80

Latest Revisor: Date:

MODULE ABSTRACT

Three lines are written to the line printer informing the user of the":
1. Connect time - time read from any ordinary wall clock;

2. Total CPU time - computer central processing unit usage

including virtual cpu time and system overhead; and

3. Virtual CPU time - Computer central processing unit usage
for only working on the user”s job (no system
overhead included);

since the subroutine CPTIME was called.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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CALL USAGE (CLOCK, TOTCPU, VIRCPU)

Input Arguments:

CLOCK - I*2, A nine element array for storing the connect time.
TOTCPU - I*4, Two element array for storing the total CPU time.
VIRCPU - I*4, Two element array for storing the virtual CPU.

Output Arguments:

None

The following presents additional information about the arguments passed to
USAGE and the local variables REALCP and VIRCP.

START STOP DIFFERENCE
TIME TIME (STOP-START)
connect hours CLOCK (1) CLOCK (4) CLOCK (7)
minutes CLOCK (2) CLOCK (5) CLOCK (8)
seconds CLOCK (3) CLOCK (6) CLOCK (9)
total seconds TOPCPU (1) TOTCPU(2) REALCP
virtual seconds VIRCPU(1) VIRCPU(2) VIRTCP

Below is code that measures the connect, total, and virtual time between
the call of CPTIME (start time) and the call of USAGE (stop time). USAGE
then calculates the difference between the start and stop time, and prints
the information

IMPLICIT INTEGER*4 (A-1Z)
INTEGER*4 DUMMY(2), TOTCPU(2), VIRCPU(2)
INTEGER*2 CLOCK(9)

C
CALL CPTIME (DUMMY, CLOCK, TOTCPU, VIRCPU)
CALL USAGE (CLOCK, TOTCPU, VIRCPU)
STOP
END
2. Internal Description

Several calculations are done to
hours in

The variable DUMMY is not used in USAGE.
adjust for the number of seconds in a minute, minutes in an hour,
a day.
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3. Input Description

Not Applicable

4. Output Description

Information is written to the line printer about connect, total CPU, and
virtual CPU time.

5. Supplemental Information

The code for USAGE was taken from the LARS UNIFORM reformatting program.

6. Program Algorithm

Not Applicable
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LARS Program Abstract 5057

MODULE IDENTIFICATION

Module Name: XMOUNT Function Name: General Utility

Purpose: Mount a tape with additional information for the user.

System/Language: Data Reformatting/IBM CMS370 FORTRAN-IV

"Author: Ken Dickman Date: 2/29/80

Latest Revisor: Date:

MODULE ABSTRACT

XMOUNT prints the current time of day and the parameters passed to it, then
MOUNT is called to ask for a tape to be put on a tape drive. After MOUNT
returns control to XMOUNT, the current time of day is again printed along
with verification data about the mount.

PURDUE UNIVERSITY
Laboratory for Applications of Remote Sensing
1220 Potter Drive
West Lafayette, Indiana 47906

Copyright October, 1981
Purdue Research Foundation
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1l. Module Usage

—_

The arguments passed to XMOUNT are the same arguments for MOUNT.

CALL XMOUNT (TAPE,

UNIT, RING, DENSITY)

Input Argumencs:

TAPE - T*4. The tape number of the tape to be mounted.

UNIT - I*4, The tape drive unit number where units 11
through 15 are for virtual addresses 181 through 185.

RING - I*4, Either the characters “RI” (protection ring in)
for read/write access or the characters “RO”

(protection ring out) for read only access.

Density - I*4, The bytes per inch to be read from the tape by
the tape drive. “800° requests a tape drive that reads
800 bytes per inch and 1600 bytes per inch.

MOUNT does nct write any messages to the line printer, but XMOUNT
does. When the user spools his/her console, the
message sent to the user”s terminal is not recorded,
but XMOUNT s message is. There is no way to record the
mounting of a tape using MOUNT unless something like
XMOUNT is used or the user”s terminal is a "hardcopy"”

console. XMOUNT s additional information helps

determine tape drive trouble and helps determine time
spent mounting the tape.

2. Internal Descrption

Subroutine MOUNT handles the tape mounting operation. Entry points RINGIN
and GTUNIT of module TAPOP verify that the tape was mounted properly.

3. __Input Description

Not Applicable.

4. Output Description

An informative message
before and after MOUNT

is written to the line printer and user”s terminal
is called.

5.  Supplemental Information

Refer to the CHAR, GETIME, MOUNT, and TAPOP module abstracts for subroutine

— information.

6. Program Algoritam

Not apolicable.
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SECTION 3

Example Outputs



—

Section 3 contains example output from the Landsat and
Geometric Correction processors. The printer pages are an
example of the output sent to Fortran Unit 6. The grayscale
plots are not part of the processors; they are included here
only as verification of the images written to tape.
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Landsat Processor

FATONITE LARORATORY FOR APDL ICATIONS NF REMATS SENSIMG
GOOD 305 702 PURDUF UNIVFERSITY

L ANDSAT REFORMATTING VERSION 1«03 12708772

TONNFCT TIME 0 HNURS O MINUTES 1 SFCONDS

TNT AL crPyU 0,080 SECONDS
VIOPTUAL CPU = N. 060 SFECONDS
’ . *k%k OCFOPMATTING LANDSAT~FDIPS TO LARSYS *%#%
“L ANNSAY

TNDUT TAPFS(S023,5024),8PT1(1600)
DUTPUT RUN(79000200)

OUTPIIT FLIGHT(648215101 FL)
ENN
1000~ AL. CONYTROUL CARDNDS HAVF REEN READ (LNDRDR)
10001 J0R” IFGINS (LNDCTL )
10001 AY N3 a1l N4 AM TAPF 5023 PEQUFSTEDN,
nING OUT ON UNTT 11 AT 1600391 {XMDUNT )
10002 AT N3 43 1S AM TApE 5023 READY,
W2 ITE PRNTECT = YES, AT DEVICE ADDRFSS 181 (XMDUNT}

T000! LANNSAT NIRECTOFY RECOPD WILL NOW BF DUMPED

N

v
03 a

25,1980

LINES BEGINNING WITH AN ASTERISK ('#') APE CRITICAL TO THE POERATION OF THF PE=NMATTING DPINGRAM.

L INFS BEGINNING WITH A PLUS {('#+') ARF USFND By THS REFORMATTING PRNGRAM. (LNDDIR)
718 TAPFE ID o o @ # o o o o a2 o s o a o = o e s o L2MCR7921701
* 9 SENSOR TYPFE (MSS DR RAV) ¢« o e o a s @ « » s e MSS
* 10-11 NATA WITH/WITHOUT GEOMETRIC CORRFCTINNS « o o o o WITH
* 19 CCY VOLUME NUMBEDR o o o o ¢ o o o s = o o s« o o o 1
20 NUMBER OF VOLUMES IN THE CCT SFT o o o o o o o o 2

NATE NF CCTY TAPE GENFRATION

27 NAY o o » # A o &8 s © & » & » & » & s o s & & =
28 MONTH o ¢ o o e o o s s« e % s e s o s s o B
29 YE AR e o o o 8 o & 8 @ 8 o s o a s e = s e » e e 79

A 31 INTFRLEAVING TYPF INDICATOR (RSO DR AIL) e o o RIL

+ 35-44 SCFENF ID e w a 8 8 o s s & e s s e e ® e v o o o 2148215101
45-52 WRS NESIGNATOR (ASCFND/DFSCEND NOM PATH,NOM RNW) nN13039
159 FNTIOS SOFTWARF PONCESSING VEPRPSION o o o o o o o o 0
360 FNDIPS NOCUMENT VFRSINN w8 2 e s o s s e o o a O

na AM



AINTONITE
SN 308 70

_ANDSAY REFNRMATTING VFERSION 1.03 1270877

TONNECT TIMFE

TOY AL <Py
VIITUAL CPU

1 ARNRATNEY FNR APDLICATIONS NF QFMOTFE SENSING
PURNDUF UNJ VFRSITY

2

0e450 SFCNNDS
06220 SFCNNDPS

Hon#

%%k REFORMATTING

0 HOURS 2 MINUTES 14 SFCONDS

LANDSAT-EDISS TO (L ARSYS *%«

10001 NUMP OF LANDSAT HFADER RECORD VALUES PRESENTLY USED

7-18
19-26
37-39
40-52

*e

58-59
+ T7-92

IMAGFE 1D

.
wRS 0F§!GNATUR (AQCFNO/OFQFFND.NOM PATH,NUM Pﬂw)

SENSOR TYPF

ACTTIVE CAMERA STATUS T “CIN HEXANECTMAL)

-
.

(LNDHED)

PIXELS/SCAN LINE (DPTIGINAL GEO UNCNHRRECTED IMAGE)

TIME OF SXPDSURE ( S—JULTAN, 2-HR, P?MI N, 2-SEC,3-MS)

21a

NO13039
MSS

FFFFFFOO 00000000

3247
73043151013704

* 107 GEOME TRIC CORRECYIONS APOLIED o o e e« = o o » o YFS
108 GFOMETRIC CCRRFCTION DATA PRESENT o o o o o o o o NO
109 RADIOMETR IC CORRFCYIONS APPLIED o o o o o o o « o YES
110 RANDINMEIR IC CNRRECTION DATA PRESENT & ¢ o o » o « NO
117 IMAGE DATA FORMAT o ¢ s » @ o ¢ o o » o = o » = o RECTANGUL AR
* 120 INTERLFAVING TYPE TNDICATOR o o o - = « o RIL
+ 123 RESAMPLING APPLIED o ¢ o o o o o o » = e o CUBIC
124 MAP PROJECTION APPLIED e s & @ 6 e & o 6 s = e o 2727
131-132 NUMRFR OF PIXFLS PFR SCAN LINE e e« o e o v s & o 1548
162 CAL WEDGE MODFE e o o s o & ® % o a e o s o e o » LOW CNAMORFS
163-164 SCENF ID o« o ¢ o » = » o & @ s & o o s s s o o o
FOR BYTFS 183 THROUGH 218...
(PRINTED AS HALFWORDS)
CURRENT YMAGE RFFERENCE TMAGE
TEWPDRAL REGISTRATION SCAN LINF PIXFL ICAN LINF PIXEL
PO INT NUVMBFR NUMRER NUMRER NUMBFR
21 o o4 0o i]
D2 [} o] 3] ]
>3 o] 0 0 0
EYY ° o 0 b
232 QUALITY ASSESSMENT (O=LOWEST s9=HIGHEST) « « o « 3
3582 EDIPS PERFORMED CONTRAST ENHANCEMFENT FAL3E
3583 EDIPS PERFORMED ATMOSPHERE SCATTFR COMDENGATIDN « FALSF
3584 ENIPS PERFNRMFD ENGF ENHANCEMENT e o o o o s o o FALSF
10005 Af_ SCENF 1 RELATIVE TO THE FIRST TAPE REFORMATTFD (LNDCTL)
10001 NJuMP OF LANNDSAT ANNOTATION RECORD VALUFS PRESENTLY USED (L NDANN}

15-30
41-56

-+

Prr et

10001 A4 CHANNFL(S)

LATITUDE AND LONGITUDE AT CENTFR OF IMAGE

NOMINAL LATITUDE AND NOMINAL LONGITUDE
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TYPE DF CORRECYION APPLIED
SCALT DOF [MAGF e o o o o o e
PROJECTION . . e o o
QFSAMPY ING ALGﬂQIYHM - ® -
TYPE FPHEMERIS DATA USFD Tﬂ C

£r e v e
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(CHANNEL  3)
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ETNIMAT FROM COLUMN 53 TD 3494 BY

10002 R
10001 L INFS 1 TN 2983
10001 C

ay 1
ALL TO SUBROUTINE IORITE (LNDB!

saagkakkrs AUTOMATIC TAPE SELECTION RFAOUFSTED.

sseescRIN WILL TAKE 96 PFR CENT NF THFE TAPF.

Coe s e

(L
Lt RE REFURMATTFD
)

A DY T9NN0200 ALRFANY FXISTS - - EXFECUTION CONTINUFS.
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{ XMOUNT )

10002 AT N3 A5 55 AM TAPE 202 READY
WIITE PRNTFCT = N0 , #Y OEVICE AODDFSQ 182

T e e e
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NI S
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(LNDLIN)

EREREKEREE

De e s

Me s oo
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Zes oo

P?305.n FFFY

(XMNOUNT)
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LARSYS DATA TARE IN INTNPMATION

TADE NIMPFR.sscssososssse 3202 FILE NUMBTRecessoscccssces t
OUIN NUMRFR sea000ecess 79000200 CONTINUATION CODEcececceseses 0
NIMRER NF DATA CHANNFELS eee e a NUMAFR OF NATA SAMPILFES... 3448
Fi IGHT LINTe.e 64R215101 FL NDATF DATA TAKENse o e 2712779
TIMF DATA TAKFNaseoe 1510 HPOURS SENSNR ALYTITUNE.. 3062000 FESY
~“RA VD HMFANING. e 1RO NFGRFFES REFNARIMATING NATFE, NOV  25,19R0
LINE® "F DATAgeesenssceee 2987 RUN CFNTFP.ae 30218 N/ R2,32 W
SPECTRAL CALIBRATION
RAND PULSE VALUES
cHANYEL _OwER yppen o c1 c2
1 Da=0 Ne 60 De O 2.48 0.0
4 V€D Qe 70 0.7 200 00
3 [+ P ud} 0.80 G 176 0.0
4 0.80 1la10 NeN 2.0 0.0
10002 170 NF 29R3 INPUT LINFS REAN, 107 OUTPUT LINFS WRITTFN (LNDBI_)
10002 270 NF 2982 INPUT LINFS RFAN, 200 OUTPUT LIMFS WRITYEN (ULNDRIL )
100072 3710 DF 2983 INPUT LINES READ 300 QUTPUT LINFS WRITTEN (L. NNBIL )
To00? 400 0OF 29873 INPUT LINFS RFAD, 400 QUTPUTY LIN™S WPITYEN {(LNNBIL)
10002 510 NF 2983 TNPUT LINFS RFAD, 500 NUTPYT LINES WRITTEN (1.NNBTL)
10002 670 NF 203 INPUT LINFS REAN, A00 OUTPUT LTNES WRITTFN {(t NDBIL)
tnno> 700 OF 298731 INPUT | INES READ, 700 OQUTPUT LTNES WRITTFEN . (ILNDBTL)
Y0002 ann NF 2983 INPUT LINFS RFAN, 800 OUTPUT LINES WRITTFN {(LNNBIL)
100072 93N NF 2983 INPUY LINES REAN, Q00 OUTPUYT LINFS WRITTEN {LNDRTL)
100N02 1070 NF 2983 TNPUT 1 INFS RFEAD, 1000 DUTPUT LINES WRITYFN (LNDBTYL )
T0002 11N0 NF 2983 INPUT LINES READ, 1100 NUTPUT LINSS WRITTFEN (LNDBTL)
10002 1200 NF 2983 INPUT LINFS RFAD, 1200 QUTPUT LINTS WRITTEN (LNDBIL)
Y0002 1300 NF 2983 INPUT LINFS READ. 1300 OUTPUT LINFS WRITTEN (LNDRTL )
10002 147N OF 2983 [NPUT LINFS RFAD, 1400 OUTPIIY LINFS WRITTEN (LNABTIL)
JTOONS ALY 14091 INPUY LINES, UP 1) VOLUMF 1, TADFE <023, HAVF AFFN REA&D.
TEADTNG OF INPUT CONTINUFS ON vOr tus 2 0% > (LNDCTL)
10001 AT 03 S6 04 AM TAOF 5024 RENUSSTEN,
PING OUT ON UNTT 11 AT 1600°D] { XMNUNT)
100972 AT 04 04 52 AM TACE 5024 QEANY,
WOITE PROTFCY = YES, AT DEVICE ANNRFSS 1AY (XMOUNT)

10001 LANNSAT DIRECTNRY RFCORD WIL! NNW 2F NUMOEN
CINES RBEGINNING WITH AN ASTFRIGK (%'} AQF CRITICAL TO THF OPFRATION OF THT QFTIRMATTING PROGRAM.

_INES REGINNING WITH A PLUS ('#*) ARF USFN AY THFE REFORMATTING PROGRAM. CULNDDIR)
7-18 TAPE ID o o s 8 s s o & e o = e e o & L2MTI7921701

* 9 SENSOR TYPF ( MQQ OR PBV) e » o o e MSS

* 10~-11 NDATA WITH/WITHDUT GFOMFTRIC (‘ORQFf‘TlﬂN‘; * e o e o WITH

* 19 CCY VOLUME NUMREP « « o o ¢ ¢ o o s o o e o o o ?
20 NUMAFR OF VOLUMES IN YHE CCT SFT « s e e e s s o 2

NATE NF CCT TAPF GENERATINN

27 DAY 4 o a« 2 ¢ ¢ o o o o o o o s o » s o o o o s & 5
28 MONTH o o o o ¢ ¢ o 5 ¢ ¢ o o o o o o = e e s o A
29 YF AR “ o o & o o o » 4 a e o v s o s & e = o s & T9
* 3t INTFRLFAVING TYPF TNDICATN® (B0 Mo ATLY = o o BTt
+ 3%5-44 SCFNE 1IN . e o o o o s o s 8 o e 8 s » « o e 2143215101
45-52 WRS DESIG NATUP (ASCEND/DESCEND s NOM PATH,NMOM ROW) no1an3e
359 FNIPS SNF TWARF PRI’K‘FGSING VFRSION o o o o = « = o 0
160 FOIPS DPOCUMFNT VFRSTAN e o s a o 2 o o o o e & D

10002 1590 AF 29a3 INPUT L INFS RFAD, 1500 OUTPUT LINFS WRITTEN (LNDBY_ )
YOON2 1600 NF 29873 INPUT LINES RFAND, 1700 OUTPYT 1 INFS WRITTFN (LNDRIT.)
Tp002 1700 NF 29”83 INPUT [ INES READ, 1700 OUTPUT LINTS WPITTEN (LML)
10002 1R8N0 DF 2983 INPUT LINES READ, 1R00 QUTPUIT LINFS WRITTEN {tNDALL)
10002 1900 OF 2973 INPUT LINFS REAND, 1000 OUTPUT LINFS WRITTFN (LNDBIL)
TONO2 2000 NF 2983 INPUT L INFS RFAD, 2000 NUTPLIT LINFS WRITTFN (LNNBRI_)
10002 2100 0OF 2083 INPUT LINFS RFAD, 210N OUTPUT LINFS WRITTEN (LNDBRIL)
10002 2200 NF 2923 INPUT LINES REAN, 2200 NUTPUT LINFS WRITTFN (LNDRTYL)
10002 23700 OF 29873 INPUT LINFS RFAD, 2300 OUTPUT LINES WRITTEN {LNDBIL)
TNON2 2400 NF 2987 INPUT LINFS READ, 2400 NOUTPUT LINFS WRITTEN (LNDRIL )
TONOT 2500 OF 2983 INPUT LINFS REAND. 2500 DUTPUT LINFS WRITTFN {LNDATL )
T0N0?2 2670 NF 2983 INPUT LINFS PFAD, 2600 NUTOYT LINFS WRITTFN (LNPRBRTL)
10002 2770 NF 29”3 INPUT LINFS RFAD, 2700 OUTPUT LINTS wPRITTEN (ILNDRTL Y
'A00?2 2AN0 NF ?983 INPUT { INFS READ, 2RO0 OUTPUYT LINFS WRITTEN {LNDARIL)
T00N2 290NN NF 298 INPUT LINFS RFAD, 2900 NUTPUT LINFS WRITTCN (LNDBRTIL)
10007 AL’ INPUT HA§ AFFN REAND, JN8 FX"CUTION wPAD—uP ACGINS (LNNCTL )

FNT CALLFD TN END THF TAPF,

TAPF FILLF {PDATEN AT FNT,

10002 LANNSAY TO [ APSYS COMPL FTF (1 ANSHe)
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AATONITE LARNPATARY FOO APPLICATINNG 71F REMOTH

~I9n 305 702 PURNUF UNIVFRSITY

L ANDSAT REFNRMATT ING VERSINN 1.03 12/708/79

CONNECY T IMF
Tar AL oy

= 0 HDURS 384 MINUTES 49 SFCONDS
201+ 540 SECPNDS

VIRTUAL CPU = 172. €70 SFCONDS

Y0001 RFGIN

**% PFFORMATTYING LANNSAT-FENIPS TO LARSYS #¥%x

SUMMARY (LNDSUM )Y

NO ,FRRORS DETECTED

THE SOLLNWING IS A COUNY OF THE NUMAER NF TIMES FACH STATF WAS ENCOUNTERFD

DAL AN IQDININS W Y=

- . -

11340
Q

2983
29087
2982
29a3%

STATF COUNT

1ML 1193

TRA
ENFS
ENFH
EOF7
0

m
Q
n
N
P A - L R R

TNTAL INPUTY RFCOPNS RFAD

TOTAL TNPUT END-DF-FILES READ

TOYAL INPUT IMAGE LINES READ

TOTAL WRITFS (NOT INCLUDING ID HEADERS)

ESTIMATED TOTAL DUTPUT LINFS {NDT TNCLUNDING THE 1D HEADFRS)
ACTUAL TOTAL OUT2UT LINES (NNT INCLUDING THF 1D HEADER)

TOTAL INPUT CHANNELS
ESTIMATED TOTAtL OUTPUT CHANNELS
ACTUAL TOTAL NUTPUT CHANNELS

FXFCUTION HAL TED AY

sew
INPUT L INE 2983
INPUT CHANNFL 4
OUTPUT LINE 2982

ROARDFR PIXFLS (7F HFX) COMVFRYFD TN DARK (00 HEX)ese
YOTAL PIXEFLS PER CHANNFL PFR. LINFE
{INCLUDING 6 CALIBRATION BYTES AY THE FND OF FACH CHANNFL)
MAXIMUM LFFT ANARDER DIXFLS
MINIMUM LEFT BOARDER PIXFLS
MAYTMUM RIGHT BOARNDER PIXFLS
MIN{4IM RIGHT BOARDER PIXFLS

200
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AATONITF
7NN 305 707

-ANDSAT OFFORMATT ING

CONNECT TIMF =
TOATAL oy
VITUAL Py =

AFES 1
P MNY k4
” nI® R
F ENFt aq
5 HE» «
= ANC s
N ANV -
¥ ENF2 o

TMA 2]

S EDF3 1n
T Enca 1
A TRA 1?2
T ENFS 13
£ EOFA 18

EOF7? 15

ENN 15

Y0003 FND

2014310
172.840

1 ABORATORY FOR APPL ICAY ITNS NF RFMPTE SEMSING
PURDUF UNIVFRSITY

VERSTNN 1

« 03 1270877

SECMNDS
SFCONNS

*kk REFORMATTING

LFGAL DPFSENT STATE -

o

0 HOURS 34 MINUTES 49 SFCNNNS

NEXT STATE TORANSTITINNS

LANDSAT-EDINS TN LARSYS *&¥

N " * v s v A T 3
A " ] 3 H A A 13 1 £ £ T E
13 N 1 o] F N N n M o n 2 o
[ T ® F n r N = A F F A F
1 2 3 a 5

1 2 a s 6 7 a 9 10 1 12 13

PAS——— 3 T —— S G e Gmm e L . T J e

1

1 x

Y

1 x

Y

1 x

1

1 x X

I

1 ¥ x x

1

1 X x x

1

1 x X X

'

T x

1

1 x x

1

1 x x

1

i x

T

1 x

T

t x

1

T

1

1

1

1

1

b S G T . T e B e . S S

SUMMARY (LNDSUM)
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JATONITF 1L ARDPATORY FOR APPLICATIMANS OF RFMOTE SENSTNG NIV 25,1980
A09D 305 702 PHURDUF UNIVFRSITY 04 15 S2 AM

L ANDSAT RFFNRAMATTING VERSIAN 193 12/0R/79
CONNECT TIme

TOT AL cPy
VI?TUAL C°U

0 HNUPS 34 MINUTES 40 SFCONDS
202150 SFCONDS
172+ 990 SECONNDS

[III]

k% PFFNOMATTING LANNDSAT-EDIPS TO ILARSYS ¥%¢«

10003 an—“F—FILF ON CNNTROL CARD INPUT (LNDRNR)

CONNFCT TIME
TNT AL c2u
v12TUAL CPU

0 HOURS 38 MINUTES SO SFCONDS
2024200 SEFCONNS
173. 010 SECNNDS

0N

10007 FXFCUTION STOPS 04 15 53 AM (LNDSUPR)

203



“IRM - 17C

DATA STMRAGE TADE FILF

TAPE NUMBER s 3202

sesssessscee
RUN NUMBER se cove sssasscese 790C0200
FLIGHT LINFaceoeeaeb548215101 Ft

TIME DATA TAKEN.. B= (GMT)

PLATFORM ALTITUNE .+« 3062000 (FEET)

DATF TAPF GENFRATED..NOV 25,1980
_ATe AT FRAME CFNTFR.eee ee 30.1R
LAY e NOMINAL cocesesscscsaceaNIO-12

SUN ELFVATINN.ssseesesasacscscseas3?

SCENE FRAME /[Deeccessseese?188215101

SENSOR TYPFesecesoassescssesesaMSS
RTSAMPL ING APPLTEDeeccvcesee CURIC

LINE LENGTH ADJUSTeacasn sa YES

CALIPRAYIONGccossssesessssccennss YES

SCALE OF TMAGF ee sesceeses 1855170 KM

PROJECTINN. es e s HOTINE ORLIQUE
SPEFCTRAL
BAND
CHANNFEL LOWFR UPPER
1 0e500 0600
2 Na6N0 0.700
3 0,700 0. 800
a 0800 1.100

FILT NUMBFRs sas ee

DAYTA SAMPLES/CHANNEL/LINF ¢ oo 344R

DATE NDATA TVAKEN. escccces 2/12/79

TIME DATA TAKENcceeesa1010 (LOCAL)

GROUNN HEADINGeosse e e2 189 (NDFEGRFFES)
LINFS OF DATA.. e 2983

LINGe AT FRAMF CENTFQeessses 32.32

LONGe NOMINAL.esossccscsocesWIB2-21
SUN AZIMUTHecessevovccscsscsscesl3n
WRS DESIGNATOR. DO1RO 39

TIMT OF FXPNSURFecesseese7904315101
CAL WEDGFE MNDE ascsceccccecelOW COMPR
COMPRESSFEND DATAS cecsce «YFS

EPHEMERTS NATA TYPEesseee?RFDICTIVF

MERCATOR

CALTARATTION

PULST VALUES
(o] ct c2
0.0 2.4R0 2.0
b 2.900 0.0
0.0 1750 Vel
0.0 2.300 0.0

RJIN CONDITIONS AND COMMENTS

w2 30S

204



FAIRM -~ 17C

DATA STNRAGF TADPE FILF

TAPE NUMARFReesseavsasatascess 3202

PUN NUMAFPeaase eesee 73000200

FLIGHY LINFsasseeahaR215101 FL

TIMF DATA TAKENeseaseses A= {GMT)

PLATFNRM ALTITUNE...3062000 (FEET)

DATE TAPF GENFRATED...NOV 25,1980

LAT. AT FRAME CENTFRceesseeoes 010

LAT, NOMINAL seas e eesessN3N-12

SUN ELEVATIONces cesasccnssossscaslI2
SCENE FRAME TDesessseses 2148215101
SENSNR TYPFeasns «eMSS

APDLIEDaceaonsee CUBIC

RESAMPLING
L INE L ENGTH ADJUSTecesessscssceYFS

CAL 197 ATION e oo +e YFS

evec e

SCALE NF IMAGF es ssveccee IRSX170 KM
PANIFCTIMNeesseeseess HOTINF NRLIOUF

SPFCTRAL
BAND
CHANNEL LOWER UPPER
t 0.500 0. 600
2 0.6500 0.700
3 0,700 0« A00
4 0.800 1.100

FTLE NUMBFReseecovccscesascsccnne 1

NATA SAMPLFS/CHANNFL/LIN cesee 3448

NDATF DATA TAKFNecocceeasses 2712779

TIMF DATA TAKFENeseease1019 (LNDCAL)

GPOUND HFADINGess e« 189 (DFGREES)

LINES NF NATAcccsscecscsacsccsee 2983
LNNS, AT FRAME CENTERceseves 32432

LNNGe NOMINAL cecoe e cs JNOB2-21)

SUN A7TMUTHecoeseccsscscssccsessel3d

WP DFSIGNATORceessssssese DNIARD3D

TIMF OF FXPOSURE, secsee 7904315101

CAL WENGF MONF aseeesasssl DW (CNOMPR
COMPRFSSEN DATAceecccscsssacaas¥FS

EPHEMERIS DATA TYPF qoee o PRFDICY IVFE

MEQCATOP
CALEIBRATINN
PULSE VALUFS
o0 c1 TP
02 2.480
Ne0 2.000
Ne0 1760
D.0 22300

2JIN CONDITINNS AND COMMFNTS—

w>



M - 176

DATA

TAPE NJUOFN ., canevessssncsces =207

TUN NUMATO ., sansnee 79NN0N3AN

F_IGHT L INME . qeeesefaRZINI M L

TIME NATA TAKFN. A= (GMTY

DL ATFORM ALTTITUNFeee30R2NNN (FEFT)

NATFE TAT™T GENFRATEFD.e «NOV "Se1280

AT e AT FPAMF CFNTFRsaesesse *0a1f

LAY, esesessNIN-12

NOMINAL goee ssvee
SIN FLEVATINMN ceecevevcvnssesscesd?
FECNE FDAME TN esaeewsess 214R2151N1
SENGNR TYPFe.W

sesssscsscscnseses MSS

DTSAMPLING APPLIENceesaness CURIC

CINE L ENGTH ANJISTessesecesccsa¥YFS

FALTARIAT T N . ceeesnessnscsnssaese YFS
QrALE NE IMAGF cosevnoees IRSX170 XM

ORNJFCTTIING o e ves HNTINF NALTQUF

SPFCTR AL
RAND
CHANNEL | NWER 1YPOTR
1 NS00 Na 600
o 0600 0, 700
3 0. 700 Ne NN
4 N AND 1«100

STOPAGE TADRF FTL®

FILe

MUMBT 2, 4 s sessccsscscaccse 1

NATA <SAMOl FS/CHANNTL 71 IN . .... 34489

NATF NDAYA TAKFMecosenecssse 2712779

TIMF NATA TAKFENesssasa 1210 (1NCAL)

GTOUND HEANINGesesses 187 (DFGIESY

LINE S NF NAT A ceescascessssses 29073

{NNSs AT FRAME CFNTFP csee 22,32
L7TNGe NNUINAL cessecescssase #3221
SUN ATTMUTH. o eeeccsecsol 38

WOS NESIGNATOR saeasesssace NIAARORN

TIMFE NF FXPOSUREee o «es79NaI1S101

CAL WINGF MONF ceeessanecl W (CNLMND

COMOPRFSSFN DATAceesssascosssanes¥™S
NATA TYPF .,

FPHEMEOTS e e PREDICY IVH

MEOCATOR

CALIBRATINN
PULTT VALYFS




FOARM - 17C

NATA

TAPF NUMAERceseeacesscsscsns 3202
PUN NUMBFR.cevesesescssess 79070200

FL

FLIGHT LINFoososea638215101

TIME DATA VAKENcsscessee R= (GMT)

DLATFORM ALTITUDE« «¢3062000 (FEET)
DATFE TAPF GFNFRATFD.«oNOV 25,1980

LAY AT FRIMF CENTFR. 30.18

ssee
LAY, NHOMINAL ceesesesccssssasN3IO~-12
SUN ELEVATIONGsessececesccsscsceel?
SCENE FRAME [Dececesrsrses 2138215101
SENSOR TYPEeececosocevsescscsssasMSS

QESAMPLING APPLIEN e e aseass CURIC

L INME LENGTH ADJUSTesssccccssees YFS
CALIBRATION s seccssccssrcsccsasesYES
SCALF OF IMAGE sovesccceee 185%170 KM

PROJECTIMMNGeceoesee s HOTINE NRLIOUE
SPECTRAL
BAND
CHANNEL LNWER UPPER
1 0.500 0.600
2 0.600 0. 700
3 0.700 0. 800
L 0.800 1.100

STNRAGF TAPE FILFE

FILF NUMPFRq cveecvecsssosensose 1
NATA SAMPLES/CHANNEL/LINF coees 3448

DATE DATA TAKENeeoeseeoosee 2/12/79

TIME NDATA TAKFNeceoseoeo1010 (LNCAL)
GROUND HEADINGeess se+189 (DESREES)
LINFS NF DATAcecsccssscscsccass ?983
LONG. 32,32
LNNG .

SUN AZIMUTHeeesoensscoscssssccesl138

AT FRAMF CENTERcecscees

NOMINAL ceevensccececeo¥0A2-21
WRE DESIGNATOR sess secsesese NOIRDZY
TIME NOF FXPOSURF.ceeesee 7904315101

CAL WFDGFE MODE seeeesscess OW COMPR

CAMORFSSED NATAceecvescoscscesces¥YFS
EPHEMFERIS NATA TYPE.ea2ePREDICT IVF

MERCATOR

CALIBRATION

PULSFE VALUES
co ct C
0.0 22480 e
Ca N 2.000 N0
0.0 1.760 J7.0
0.0 2300 de0

RUN OONDITIONS AND COMMENTS—=~—-

wo

207



TORM - 170

DATA STORAGF TAPE FILFE

TAOF NUMAFReseee 3202

sseccense
RUIN NUMRFRee aceesssessaces 73000200
FLIGHT L INFeonaeeea648215101 FL

TIMF DATA TAKFN. eccss B= (GMT)

PLATFORM ALTITUNE <+ 3062000 (FEFT)

DATE TAPE GENFRATED.s NOV 25,1980

LAT. AT FRAME CENTERceecse 30,18

e
LAT. NOMINAL goecavserncccceeeNIO-12
QJN ELFVATIONGesccocccsnssensecee32

SCENE FRAME ID.. eees42148215101

SENSOR TYPFessoansavssscsncrcsseMSS
DTSAMPLING APPLIED s e seesee CURIC

LINE LENGYH ADJUSTeesccacee « YFS

CALIBRATIONeeevsccsvrscncos « YES

SCALE OF IMAGF acecencess 1855170 Kn
PAOIECTIONce s s esee e HOTINE 08 T1OUF

FILE NUMBER. e oo ccscsss 1

NATA SAMOLFS/CHANNEL /LINF 0eee 3448

DATE DATA TAKENecsseseseeee 2/12/79

TIMF DATA TAKEN. o <1010 (LICAL)

GROUNDN HEADINGeeeeses189 (DEGREFS)
LINFS OF DATAcecsccscsccsacccsernes 2983
LONGe AT FRAMF CFNTFReceesss 82.32

LONGe NOMINAL ceces e e dWOB2-21

SUN A7IMUTHeceesasesesccsssascel3s

WRS DFSIGNATOR e escssses DO1ROIO

TIME DF EXPNSURF.. esee 7904315101

CAL WFNGF MODF ecsccscassl OW COMPR

COMPRESSED DATA,

esssescs s YES

FPHEMFRIS DATA TYPF, «PREDICT IVF

MERCATOR

CALIBRATION

PULSF VALUFS
co ct c2
0.0 2480 N.0
0.0 2.000 «0
Ne 1.760 0.0
0.0 2.300 D0

SPECTR AL
BAND

CHANNEL LOWFR UPPFR

1 0.500 0. 600

2 Ne600 0700

3 0.700 (1291 1]

4 0.800 1.100
QSN CONDITINNS AND COMMENTS-——————

wo 305



FAIRM - 17C

DATA STORAGE TAPE FILE

TAPF NUMAER e e eesscsecsecccne 320>
RUN NUMAFR:e eevevssccsscce 79000200
FLIGHT LINFeoeeeoe688215101 FL
TIME DATA TAKENeeoessses B= (GMT)
PLATFORM ALTITUNDE.««3062000 (FFFT)
DATE TAPF GENFRATEDs« sNOV 25,1980
LAT. AT FRAMF CFNTFRecseceess 30,18

LAY, NOMINAL soaese cesscccaeNIN-12

SIN FLEVATINNcee cavssvsoccsassess 32
SCENE FRAME INDecesessees2148215101
SENSNR TYPFegeeeceesscossessssesesMSS
RESAMPLING APPLIFDecsoseeesCURIC

_INE LENGTH ANJUSTecsocvveescsce YFS

CAL TBRATIONc s cesanssssscsssscca YES
SCALF OF IMAGF csceeseoses IRSK1ITD KM
PROJECTINN G ssceeses e e HNTINF NAL TQUE

SPFCTRAL
BAND

CHANNEL LOWER UPSER
t 0.500 04600
2 0.600 0e 700
3 0.700 0« 800
4 N.800 1.100

FILF NUMBFRecesecssccssocrescsse 1
NATA SAMPLES/CHANNEL/) . INFesees 3438
DATF DATYA TAKENesseesssees 2712779
TIME DATA TAKENeessesalO010 {LOCAL)
GPOUNN HEANDINGeeea o189 (NFGREES)
LINFS NF DATAcsecscscecscsvece 2923
LON%G, AT FRAMF CENTFRecesoss 22,32

LONGe NOMINAL cecoc o scsecaesWDA2-21

SUN A7IMUTHe seseescosscscsconsel3ld
WRS DESIGNAT(Ressevccsasee NI18039
TIMF OF FXPNSURFeeseeees7904315101
CAL WFDGF MODEscccsccseecl OW COMPR
CAIMPRESSFN NATAccecscsescssanscaoYFS

EPHTMERTS DATA TYPE aeeoPREDICTIVF

MERCATNR

CALIRRAT [ON

PULSE VALUES
co c1 ce
Be0 2+4R0 0e0
0.0 2.000 040
0.0 1.760 0.0
0.0 2+300 90

209



FIRM - 17C

NATA SYNRPAGF TAOE FIt T

TYAPE NUMBEReessssssscocscsscss 3202

RUN NUMRFR e esssssessesnas 79020200
FLIGHT LINTeaessuae648215101 F1
TIME DATA TAKFNsesesesee R= (GMT)
SLATFORM ALTITUNF ..43052000 (FEFT)
DATE TADE iENFRATED. s oNOV 25,1980
LAT, AT FRAME CENTERssceesee 30.1R
AT s NOMINAL seeevveseseaeneaN30~12
SUN FLFYATINNGcssevecsccesscnsacsaesl?
SCENF FRAME IDsccessceee 2183215101

SENSDR TYPEcesceessee svesnosvessMSS

DESAMPLING APPLIFDssessesssCURIC

LIN® LENGTH ANJUSTseesnsscsncesYFS
CTALIPBRATIONe ccecvvesecocvsccncses YES
SCALE OF IMAGF eccceecseelB5®1T0 KM

PROJFCTION e ssesves oo HOTINF NA! TQUE

SPFCYR AL
BANN
CHANNFL LOwWER UPDFR
1 0.500 0,600
2 N.600 0. 700
= 0.700 0. 800
a 0.A00 1. 100

FILE NUMREReceeesessccssssescne 1
DATA SAMPLES/CHANNFL/1 INF .00 3348
DATF DATA TAKFNaceosvsosesee 2/12779
TIME DATA TAKFNesoaseelOl0 (LNCALD
GROUND HEADINGessee++139 (DEGRFES)
LINFS OF NATAcesscscesscscscees 2983

LONGe AT FRAME CENTFD,,c00ae 32,32
LONGe NOMINAL ¢ecscassecsaes¥032-21
SUN AZIMUTHeee csescccssccsnsessecl3s
WRS DFSIGNATNR e cessesasse NOLRNEAD

TIME OF FXPNSURFEeeseeesa7904315101

CAL WFDGF MNDE eecssccesal W COMPR
COMPRESSFD NDATAcccscescsnsencesYFS

FPHFMFRES DATA TYPF.oe e PREDICTY IVE

MERCATNR

CALIBRATION

PULSF VALUFS
co c1 c2
OeD 2.480 Ne0
0.0 2.000 N"eO
0.0 t.7A0 N0
0.0 2.300 0.0

PIN CONDITICNS AND COMMENTS—-———

wo 308

210



HALF-TONE PATTERN 'HSWSGRAY' WILL BE USED FOR THIS PLOT - THE GRAY SCALE LEVELS FOR THIS PATTERN ARE (FROM 16 TO 1) ...

Figure 1. Grayscale plot of output from Landsat processor.
The control card deck is shown on opposite page.



REFORM (3 LABORATORY FOR APPLICATIONS OF REMOTE SENSING
KOZI. 113 PURDUE UNIVERSITY

*GDATA

DISPLAY RUN(79000200) ,LINES(1,2983,11) ,COLS(1,3448,11)

CHAN 2

BLOCK RUN(79000208) ,LINES(1,2983,29),COLS(1,3448,34)
GRAYPARM PATTERN (HSWSGRAY)
END

YOU HAVE SELECTED THE FOLLOWING GRAYSCALE PLOT OPTIONS
CALCHLATE A NEW HISTOGRAM FOR SETTING GRAY LEVELS

GDATA INFORMAT ION

NUMBER OF CHANNELS... 1

THE HALFTONE PATTERN SELECTED. . .HSWSGRAY
10033 DATA IS IN LARSYS FORMAT {GADRUN}

212

SEPT 4, 1981
09 40 13 AM
LARSYS VERSION 3



Geometric Correction Processor

REFORMI 3 LABORATORY FOR APPLICATIONS OF ROMOTE SENSING
113 PURDUF UNI VERSITY

GEOMFTRIC CORRECTY ION

KRR RPN SRR R AR R R R R R R I R R ER R AR AR RE S R AR KRR R R RN R KR KR K &
*

*
* CONTROL CARDS *
* {GCTROL) *

*® *
ARAKEEEERKARRAKEAERRRAEENERRR R KSR ER KR R R A kXA RFR RN ep bk bbb kbbb hkhkk k¥

*GEOMETR ICCORRECTION

GCORRECT ION RUN{7900020))

ouTPUT RUN(79000201), TAPEI{ 3B41),FILF(1)
ARTA LINFS(600,1700),COLS(1000+2150)
END

10933 DATA 1S IN LARSYS FORMATY { GADRUN)

213

MAR
T IME 12 0

L0, 1982

3 21
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RFFORM] 3 LABORATORY FOR APPL ICATIONS OF REMOTE SENSING - MAR 10,1982
XK0OZL 113 PURDUF UNI VERSITY TIME 12 25 26 aAM

GEOMFTRIC CORPRECTION

EREEK R SRR R R E R TR R KKK AR K KRR KRR R R RN R R AR R IR R KRR R
*

*
* JOO CONTEOL SUMMARY *
* (ccrrnL) *

- =
BEREFSEER R B EAR RS SRR A SR RE R R A SR RERR A XA RE IR A SRR SR AR R KRR R A SR KRR R R

LINF 600 THROUGH L INE 1700 WILL BE USFD.

COLUMN 1000 THROUGH COLUMN 2150 WwiLL BF USED,
LATITUDE OF 30.20 NERIVED FROM THF ID RECORD

DATA WILL NOT BF DESKEWED.

DATA WItLL BE ROTATED.

CALTBRATION BYTES WILL BE ADDED.

FLIGHTL INE DERIVED FROM IND RECORO IS 648215101 L
LANDSAT VEHICLE NUMBER [S 2

OUTPUT SCALE IS 1 JO 24000,0000

DATA WAS TAKEN IN EDIPS FORMAT,.
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LABDRATORY FOR APPL ICATIONS DOF REMOTE SENSING
PURDUE UNI VERSITY

w

REFDR
KNZL

-3
-
-

GEOME TRIC CORRECTION

ERRAEEERE R AR R AR KRR R R AR R KRR R R R R AR Rk R h kR R R E X KKk
* *

* GEOMETRIC DISTORTION CORRECTION SUMMARY *
* (DISMAT) *

* *
‘*"8tt“}“i#tttt#t‘**t“t“‘tt*‘.‘tt““"‘ﬁt‘t'tttt#.t“t!“#“"“

LATITUDE ANGLE IN DEGREES = 30.20
N-S CORPFCTION ANGLE (THETA) = 10.67211

SINI{THETA} COS{THETA}

0.18519 0e $8270
SKFw FACTOR = 0.07298
CMIRRECTION MATRICES

MATRIX ND. t

SCALF CORRECTION MATRIX
57 X 57 YO 79 X 79

1.38€80 0.0
(o] 138680
MATRIX NO. 2

ROTATION CORRECTION MATRIX

0.98270 0.18519
-0.18%519 0.98270
MATRIX NO. 3

QUTPUT CORPECTION MATRIX
0.80000 0.0
0.0 t « 00000

MATRIX NO. 4

RESCALING CORRECTION MATRIX
0.95270 Oe
0.0 0.95270

DISTORTION MATRI X

1.03868 C.24467
-0.19574 1.29835

o
=
$7]



LABORATORY FOR APPL ICATIONS OF REMOTE SENSING

REFORM1 3
KOZL 113 PURDUE UNI VERSITY

GECMETRIC CORRECTION

*EERENRUN WILL TAKE 13 PER CENT 0OF TYHE TAPE. 312.2 FFET

A RUN 79000201 ALREFADY EXISTS — EXFCUTION CONTINUFES,

IN00l AY P2 2% 30 AM  TAPE 3841 REQUESTED,
PING IN ON UNIT 11 AT 16008PI {XMOUNT}

10002 AT 12 28 25 AM  TAPE 3841 READY,
WRITE PROYTECT = NO . AT DEVICE ANDRESS 181 (XMOUNT

216

TIME

MAR
12 2

S

10,1982
27

AM



TAPE NUMBER o vosacssssens

RUN NUMBFReoeaesesosnes

3841

79000201

NUMBER OF DATA CHANNFLS,, e« 4

FLIGHY L INF ..
TIME DATA TAKEN,eee

GROUND HFADINGasses

CHANNEL

PN

€48215101

LOWER

0.50
0.60
0+70
0.80

FL

1510 HOURS
180 DEGREES
LINES OF DATAsesceccscssse

980

UPPER

0.60
0.70
CeB0
1e10

217

FILE NUMBEReeoocescsscesss 1

CONTINUATION CGnr

veses O

NUMBER OF DATA SAMPLES<... 1268
DATF DATA TAKENeceeaos 2712779
SFNSOR ALTITUDE.. 3062000 FEFT
RFFORMATING NDATE. MAR 10,1882

RUN CENTERess 30.20 N/ 82,35 W

CALI BRATION
PUILSE VALUES

co C1

0.08 2.63
0.06 L+76
0. 06 1.52
O.11 3491



REFORMIL 3 LABORATORY FOR APPLICATLONS OF RFMOTE SENSING
KOZL 113 PURNDUE UNI VERSITY

GEOMETRIC CORRECYTION

DATA FOR RUN 79000201 NF TAPF 3841 FILE 1
PRODUCEDN FROM RUN 79000200 OF YAPE 2672 FILE 1.
,

NUMBER OF BYTES REQUIRED = 76140
PAGES 000 TO 000 witt BE LOCKFD INTO CORE

218

T IME

MAR 10-,1982
12 28 28 AM



LAGQORATORY FCR APPLICAT IT(ONS QOF REMOTF SENSING MAR 10,1982

REFORML 3
13 PURDUE UNI VERSITY TIVE 12 29 01 AM

KDZL

-3

GEOMEFTRIC CORRECTION

AR AR R AR R AR KR A AR AR R ARG R R AR KR KSR R ER SR AR KRKER AT C KRR SRk kR R RO 4 &
* *

* PROCESSING suMManry *
x (GEMCOR) *

* *
EEKERXEE R KRR KR RRE P ERERE R AR K FAER KRR R EE R RS SHRAKRRRT AR ERX R KRR RS EEE K&K

INOUT KEYPOINTS (LINF,COL) { 1150, 157S5)
S1ZF (LINE.COL) { 1521, 1551}
OQUTPUT SIZE (LINF,COL) ( 980, 1268}

THE REQUESTED RN WILL CONTAIN THE AREA RAOUNDED 8y
LINES 600 — 1700 AND COLUMNS 1000 - 2150

THE INPUT BUFFER WILL BE (IUINLULINSISAMLSAM ~= 389 1909 800 2350

FROM CENTER® { 1575, 1150) A FRAME 0OF 1268 SAMPLES AND 980 LINES WQULD TAKE
94367284 QF THE 9600000 AVAILABLE BYTES,

THE INPUT BUFFER COULD HOLD 1547 LINES AT ONCE.

203 LINFS wiLL BE USED IN THE INPUY BUFFER.

20 BUFFER L INES ADDFD AT NUTPUT LINE 31
20 BUFFER LINES ADDED AT QUTPUT LINE a6
20 BUFFER LINES ADNDED AY QUTPUY LINF 61
20 BUFFFR LINCS ADDED AT QUYPUT LINF 76
20 AUFFER LINES ADDED AY OUTPUT LINE 91
20 AUFFFR ¢ INES ADDED AT OUTPUT LINF 106
20 BUFFER LINES ADDFD AT OUTPUT LINFE 121
AT
AT
AT

20 RUFFER LINES ADDED OUTPUY LINFE 136
20 BUFFER LINES ADDED QUTPUT LINE 151
20 BUFFER LINES ADDED OUTPLT LINF 166
20 BUFFER LINES ADDED AT QUTPUT LINE 181
20 BUFFER LINES ADDED AT QUYPUT LINE 196
20 BUFFER LINES ADDED AT QUTPUT LINE 21t
20 BUFFER L INES ADDED AT OUTPUY LINE 226
20 BUFFER L INES ADDED AY QUYPUT LINE 241
20 BUFFER LINFES ADDED AT DUTPLT LINE 256
20 BUFFER L INES ADDED AT OUTPUT LINC 271
20 PUFFER L INES ADDED AT NUYPUY LINF 286
20 AUFFER L INES ADDED AT DUTPUT LINE 301
20 AUFFFR LINES ADDED AT QUYPUTY LINE 316
20 BUFFER LINES ADDED AT QUTPUT tINE 33t
20 BUFFER LINES ADDFED AT QUTPLT LINE 346
20 BUFFER L INFS ADDED AT OQUTPUTY LINF 361
20 BUFFER LINECS ADNED AT CUTPUY LINE 376
20 BUFFFR L INES ADDFD AT DUTPUT LINE 391
20 BUFFER LINES ADDED AT QUYPUT LINE 406
20 BUFFFR { INES ADDFD AT OUTPUT LINE 421
20 BUFFER LINES ADDEND AT QUTPUT L INE 436
20 BUFFFR LINES ADDED AT QUYPUTY LINE 451
20 BUFFER LINFS ADDED AT QUTPUT LINE 466
20 BUFFER L INES ADDED AT QUTPUT LINE a8l
20 BUFFER LINFS ADDED AT QUTPLT LINE 496
20 BUFFER L INES ADDED AT OUTPUY LINF S26
20 BUFFFR LINES ADNDED AT OUTPUT t INE S41
20 AUFFFR LINES ADDED AT NUTPUT LINE 556
20 BUFFER L INES ADDED AT OQUYPUT LINE S71
20 BUFFER L INFS ADDED AT QUTPUY LINE 586
20 AUFFER LINFS ADDED AT QUTPUT LINE 60t
20 BUFFFR L INES ADDFD AT QUIPUY LINE 616
20 BUFFFR LINFS ADDED AT QUYPUY LINE 631
29 BUFFER LINES ADDFD AT OQUTPUT LINE 6346
20 BUFFER LINES ADDED AY NUTPUT LINE 661
20 BUFFER LINES ANNED AT OUTPUT LINE 676
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20 BUFFER LINES ADDED AT QUTPUT LINE 691
20 BUFFER LINES ACDED AT OUTPUT LINE 706
20 BUFFER LINES ADDED AT QUTPUY LINE 72t
20 BUFFER LIMES ADDED AT QUTPUT LINE 736
20 BUFFER LINES ADDED AV OUTPUT LINE 751
20 BUFFER LINES ADDED AT QUYPUT LINE 766
20 BUFFER LINES ADDED AT QUTPUY LINE 781
20 BUFFER LINES ADDED AT OUTPUT LINE 796
20 BUFFER L INES ADDED AY QUTPUY LINE 811
20 BUFFER LINES ADDED AY OUTPUT LINE 826
20 BUFFER LINES ADDED AT QUYPUY LINE 831
20 BUFFER LINES ADDED AT QUTPUT LINE 856
20 BUFFER LINES ADDED AT QUTPUY LINE 871
20 BUFFER L INES ADDED AT OUTPUT LINE 886
20 BUFFER LINES ADDED AT OQUTPUT LINE 901
20 RAUFFER LINES ADDED AT QUTPUT LINE 916
20 BUFFER LINES ADDED AT OUTPUT LINE 931
20 BUFFFR LINFS ADDED AT CUTPUT LINE 946
20 BUFFER LINES ADDED AY OUTPUT LINE 961
20 BUFFER LINES ADDED AT DUTPUT LINE 976

30490,A9 PDINTS /7 TOTAL CPU SEC
2662.,32 PDINTS / CONNECT SEC

CONNECT 0 HRS 31 MINS 7 SECS
VIRTUAL CPU TIME 153.98 SECS
TOTAL CPU TIME 163.02 SECS
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LARS FORM - 17D

RUN NUMBER e e sssc e .

DAYF TAPF GENERATEDsesse MAR

TAPE NUMBEF ecssecsacssvcssascscsves

FILF NUMBER sssasvesceses

L.INES OF DATAesssvesscossccsceccs

SECANDS OF DATAessesecsncocoecs

MILES OF DATAssesccscvcsces

FRAME CENTER L AT ITUDEcecossae

DATA STORAGE TAPE FILF

79000201
10, 19R2

.

18,62
€5.50
LINE RATE.eseveavsarae 52462 LINES/SFC
3020

SPECTRAL BANNDWIDTH IN MICROMETERS..

CHAN LOWFR UPPER
0«60

1.10

« 1)
4

10y
«13)

(16)
{19)
(22)

(25}
{28)

DAYTA TAPE COMMFENTSe o

CHAN
« 2y
t sy
(D
(14)
«(7)
(20)
{23
(2€)
(29}

3841

980

FLIGHTLINE [De.ceceseess 648215101 FL

DATE DATA TAKENsewoso

cesee 2712779

TIME DAYA TAKFNessesscsoeses 1510 HOURS

PLATFORM ALTITUDE+eceesess 3062000 FEET

GROUND HEADINGees oo

es 180 DEGREES

FIEID OF ViFEWeeesseaosesss 0.096 RADIANS

DATA SAMPLES PER CHANNEL PFER LINE 1268
SAMPLE RATE sescesse 0409 MILLIRADIANS

FRAME CENTER LONGITUDE cecesceseces B82.35

UPPER CHAN LLOWER UPPER

(12}

(15}

(13)
(2u)

(28)

(273
(30)

THIS RUN IS A GEGMETRIC CORRECTION PRODUCED BY GEMCOR AITH A PRINTYER ASPECY

RAT [0 FROM LLARSYS RUN 79000200,

LINES

386-190S% AND COLUMNS 800-2350.
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LARS FORM - 17D
DATA STORAGE TAPE FILF

RUN NUMAFR sssescccosssccssse 79000201 FLIGHTLINE IDeessns ces 648215101 FL
DATF TAPE GENFRATEDeesse« MAR 10,1982 NDATE DATA TAKENesessssvensscee 2/12/79
TAPE NUMBFRececcesscasscssscascs 3841 TIME DATA TAKENasseoseesessas 1510 HOURS
FILE NUMBEReecsosss sseseacsccansscces 1 PLAYFOPM ALTYITUDF ee ssseves 3062000 FEFT

L INES OF DATAcseecescccsene . 980 GROUND HEADINGessssceacseese 180 DEGREES

SECONDS OF DATAscescssoscssnsncse 18.,62 FIELD OF VICWeeso eeese 0a096 RADIANS
MILES OF DATAceesssvssscssocsae 65,50 DATA SAMPLFS PER CHANNEL PER LINE 1268
LINE RATE.sesescoossse 52462 LINES/SEC SAMPLF RATFE evevecoos 009 MILLIRADIANS
FRAME CENTER LATITUDEscscacsse 3C.20 FRAME CENTER L ONGITUDEccescasess 8B2.35

SPECTRAl. EANDWIDTH IN MICROMFETERS..

CHAN LOWER UPPFR CHAN LOWER UPPER CHAN LOWER UPPFER
( 0.5C 0.60 « 2) 0.60 0.70 « 3 0.70 0.80
(a1 o.m0 1.10 ceo T (e T
o - (11) - T iy T

(14) (15)

t3)
(16} (17) (18)

{19 T - €20) (2t)

(22) T - 23) T T {24} T T
125) T T t26) - T <2y T
28}y - T (29) -t T sy T

DATA TAPE COMMFNTS see
THIS RUN IS A GEDMETRIC CORRECTION PRODUCED BY GEMCOR #1TH A PRINTER ASPECT
RATIN FROM LARSYS RUN 79000200, LINES 389-1909 AND COLUMNS 800-2350.

wp-113
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LARS

RUN NUMBFR vesecsosssscceence
DATE TAPE GENERATEDesses
TAPE NUMBER scescrsonse

FORM - 170

DATA STORAGE TAPE FILE

79000201

10,1982
3841

FILE NUMBER sessscccceccsscsscasanse 1

LINFS OF DATAcssecccoscasanncese 980

SECONDS 0OF DATAsesvoscccsccccese
MILES OF DATAccsesccssesssosos
LINF RATE s sesseceesss 52462 LINES/SEC

FRAME CENTER LATITUDEesswsoacs

18,62
€5,50

30.20

SPECTRAL EANDWIDTH IN MICROMETERS..

FLIGHTLINE iDecscescee

DATE DATA TAKENesssossescocncce
TIME DATA TAKENecssssesossce

648215101 FL

2712779
1510 HOURS

PLATFORM ALTITUDE ae esesess 3062000 FEET

GROUND HEADINGesvrecososssses
FIFLD OF VIEWeesososess s

DATA SAMPLES PER CHANNEL PER LINE

SAMPLE RATE svescoce

FRAME CENTER LONGIVTUNE.cececesoses

CHAN LOWER CHAN LOWER
« 1) t 2) 0+60
{ &) ¢ s) T
10) 1 -
asn (14) -
(16} T an
ey t20) -
ey (23) T
(2sy 26y
(28 - 2%y T

CHAN
« 3)
{ 6)
{12y
{15)
{18)
(21)
(24}
(27}
(30)

180 DEGRFES
0.096 RADIANS

1268

0.09 MILLIRADIANS

82435
LOWER UPPER
0.70 0.80

DATA YAPEF COMMENTS<ee
THIS RUN IS A GEOMFTRIC CORRECYTION P

RONDUCED 3Y GEMCOR o ITH A PRINTER ASPECT

RATIO FROM L ARSYS RUN 79000200, LINES 389-1909 AND COLUMNS 800-2350.
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LARS FOPM — 17D
DATA STORAGE TAPE FILF

RUN NUMRBER seseseve asessscsss 79000201 FLIGHTLINE TDacssseses 648215101 FL
DATE TAPE CENFRATEDeseses MAR 1C,. 1982 DATE DATA TAKENessoeseocsacoss 2712/79
TAPE NUMRER.eeseesscsssascesesses 13841 TIME DATA TAKENecsecssseseosese 1510 HOURS
FILE NUMBER cecsacscsssccssscsnnvsscss 1 PLATFORM ALTITUDE«eeeeesss 3062000 FEET
LINES OF DATAcceccscccccscncsccs 980 GROUND HEADINGeeseossessees 180 DEGREES
SECONDS OF DATAsesvesesssncenss 18,62 FIFLD OF VIEWesesoesesease 02096 RADIANS
MILES OF DATAsoceesorsacssvnces 65.50 DATA SAMPLES PER CHANNEL PFR LINE 1268
LINE RATF.,e0ce0sseee 52.62 LINES/SEC SAMPLE RATF seoesssese 0.09 MILL IRADIANS
FRAME CENTER LATITUDEs secesase 30.20 FRAME CENTER LONGITUDEcocsoccses 82.35

SPECTRAL FANDWIDYH IN MICROME TERS..

CHAN LOWER UPPER CHAN LOWER UPPER CHAN LOWER UPPER
0.60 « 2) 0.60 0. 70 « 3) 070 0.80
«t <) { 6) -

(10} (11 12y

[ ] (14} {15)

{16} (17} (18)

19) {20} 2

ey T (23) - T ey
P (26) T T ety -
(28) T (23) T . ey T

DATA TAPE COMMENTS, o«
THIS RUN IS A GEOMETRIC CORRECTION PRODUCED AY GEMCOR wITH A PRINTER ASPECT
RATIO FROM LARSYS RUN 79000200, LINES 389-1909 AND COLUMNS 800-2350.
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LARS

RUN NUMBFER sessssccccsnsocs e

FORM -~ 17D

DATE TAPF GENERATEDeeoss

DATA STOR

AGE TAPE FILE

739000201

10, 1982

TAPE NUMBER sesescscosssccscscncse 3841

FILE NUMBFResessssesccscescssccsncssce 1

LINES NF DATAscescsesssosacccssss 980

SECNNDS OF DATAceccosssvenssces 18.62

MILES OF DATAscececcecsccsccnse
LINF RATE .o0s00s000es

FRAMFE CENTER LATITUDEs esssescs

SPECTRAL BANOWIDTH

CHAN
«n
« 8}
(10}
(13
(16)
{19)
22)
{25)
(28}

UPPER

L OWER
0.60

DATA TAPE COMMENTSees

THIS RUN IS A

RAT I} FROM LARSYS

€5,50

52.62 L INES/SEC

30.20

IN MICROMETERS ¢ o

eese 648215101 Fr
2712779

FLIGHTULINE [Deecee

DATE DATA TAKENseosssessssccsce
TIME DATA TAKENeeseoessessase 1510 HOURS
PLATFORM ALTITUDE eevsesess 3062000 FEET
GROUND HEADINGesossssossess 180 DEGREES
FIELD OF VIEWeessooosoes 0.096 RADIANS
DATA SAMPLES PER CHANNEL PEF LINE 1268

SAMPLE RATEcessasee 0.09 MILL IRAUQIANS

82.35

FRAME CENTER LONGITUDEeecsscccsce

CHAN LOWFR UPPFR CHAN LOWER

« 2) 0.60 0. 70 « 3) Q.70

¢ 5) T T ce

C1l) T T a0 T
(14) T T {15) T T
an T ey T
(20 - ---:_ €21 :::::
(23) T -—.- t24)

(286) - - 27) T T
(29) - — czy T

RUN 79000200, LINES

GEOMETRIC CORRECTION PRODUCED BY GEMCOR w ITH A PRINTFR ASPECT

389-1909 AND COLUMNS 800-2350.
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LARS FOR

RUN NUMBFR ssesvvseeosscccnene

DATE TAPE GFENERAYEDess oo

M - 17D

MAPR

OATA STQOQRAGE TAPE FILE

79000201

10,1982

TAPE NUMBER  ssvvesccsccescenccece JIBAI

FILE NUMBER

esssse

1

LINFS OF DATAcessssacccvrssvcsase 980

SECNNNS DF DATAsecocesesensscece 1862

MILES OF DATAccecccssvcscacces €5.50

LINE RATE.qesesscsccs

52462 LINES/SEC

FRAME CENTER LATITUDE« esss0ses 30,20

SPECTRAL EBA
CHAN
« 1)
{ &)
(10)
{13
(16)
{19)
(22)
{25%)
{28)

NDW IDTH
L OWER

IN MICRDME TERS .«
UPPER

DATA TAPFE COMMENTS.es

THIS R
RAT IO FROM

UN IS A
LARSYS

CHAN
t 2
(-7 ]
(1
{14)
€17y
(20}
(23
(76)
(29)

FLIGHTLINF IDeeccseeeses 648215101 FL
DATE DATA TAKENccessooosseoves 27/12/79
TIME DAVA TAKENccasseseaeosaeas 1513 HOURS
PLATFORM ALTITUDE ee seeeess 3062000 FEFT
GROUND HEADINGeessevescsecee 180 DEGREES
FIELD 0OF VIFWscesaoeseee 0.096 RADIANS
DATA SAMPLES PER CHANNEL PER LINE 1268
SAMPLE RATE eecsecoas 0.09 MILLIRADIANS
FRAMF CENTER LONGITUNE ceecssseees B2.35

LOWFR UPPER CHAN LOwWER UPPER

0.60 0.70 « 3) Q.70 0.80
T T { 6) Tt
T T a7
T T asy T
- T (18) /T
0 o 2y T
T T (24) T T
—————————— 27 T 0
T T (30) o

CEOMETRIC CNRRECTION PRODUCEN BY GEMCOP wITH A PRINTER ASPECT

RUN 79000200, LINES

389-1909 AND COLUMNS 800-~2350.

wP-113



LARS FDRM - 17D
DA YA STORAGE TAPE FILF

RUN NUMBFR secessssssasscsssece 7900020L FLIGHTLINE [Dececeasssee 648216101 FL
DATE TAPE GENERATEDessees MAR 10,1982 DATE DATA TAKENeeoseososossseses 2/12/79
TAPE NUMAER cccsscsscscescsoscnsesece 384l TIME DATA TAKENceoceosasosass 1510 HOURS
FILE NUMBFR cecoosos sessssnvscssccee 1 PLATFORM ALTITUDE se seseese 3062000 FEFY
LINES NF DATAccescsecssccscscccassese 980 GROUND HEADINGesososscccssse 180 DEGREES
SECONDS OF DATAcacccaccccccsccce 1862 FIELD OF VIEWeesseccsese 0,096 RADIANS
MILES OF DATAsccescassescccccee €550 DATA SAMPLES PER CHANNEL PER LINE 12686
LINE RATE,,evessssses 5262 LINFS/SFC SAMPLE RATE seccaces 0.09 MILLIRADIANS
FRAME CENTER LATITUDFEceeeescse 30.20 FRAME CENTER LONGITUDEceecscseses B2.35

SPECTRAL FANDWIDTH IN MICROME YERSe..

CHAN LOWER UPPER CHAN LOWER UPPER CHAN L OwWER

« 1) Ge5C 0460 « 2) 0.60 Ge70 {« 3) 0.70

« 2y T5.80  1.10 « 5 - T ce

aey T (1) Tttt T (12) Tt T
a» B ta " asy T
e B (17 - T ey T
(19) Ut T (20) Tt T P
ey T (23 Tttt T c2ey T
(25) T (26) - T cn -
ey - (29) :—:: ﬁ:“: (30) -:“ -::

DATA TAPF COMMENTS. oo
THIS RUN IS A GEOMETRIC CORRECTION PROCUCED BY GEMCOR WITH A PRINTER ASPECY

RATIO FROM LARSYS RUN 79000200s LINES 389-1909 ANO CCLUMNS 800-2350.

we—-113
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EOT CALLED TO END THE TAPE.

TAPE FILE UPDATED AT EOT.
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HALF~TONE PATTERN 'HSW4GRAY' WILL BE USED FOR THIS PLOT - THE GRAY SCALE LEVELS FOR THIS PATTERN ARE (FROM 16 TO 1) ...

Figure 2. Grayscale plot of output from Geometric Correction
processor. The control card deck is shown on the
opposite page.
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*GDATA

DISPLAY RUN(79000201) ,LINE(1,980,5),COL(1,1262,5)
CHAN 2

GRAYPARM PATTERN (HSWAGRAY)

END

YOU HAVE SELECTED THE FOLLOWING GRAYSCALE PLOT OPTIONS
CALCULATE A NEW HISTOGRAM FOR SETTING GRAY LEVELS

GDATA INFORMATION

NUMBER OF CHANNELS... 1

THE HALFTONE PATTERN SELECTED...HSW4GRAY
10033 DATA IS IN LARSYS FORMAT (GADRUN)

REFORM13 LABORATORY FOR APPLICATIONS OF REMOTE SENSING MAR 12,1982

KOZL 113 PURDUE UNIVERSITY 12 36 10 AM
LARSYS VERSION 3

RUN NUMBER............ 79000201 DATE DATA TAKEN... FEB 12,1979
FLIGHT LINE... 648215191 FL TIME DATA TAKEN..... 1519 UJOURS
DATA TAPE/FILE NUMBER.. 3841/ 1 PLATFORM ALTITUDE. .3062000 FEET
REFORMATTING DATE. MAR 10, 1982 GROUND HIEADING. . ... 180 DEGREES
CHANNEL. 2 SPECTRAL BAND  9.60 TO .70 MICROMETERS CALIBRATION CODE = | €O = 6000E-01
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