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PREFACE

The documentation of the LARSFRIS system closely parallels
existing LARSYS Version 3.1 documentation. The major
differences are in the addition of certain program modules
which provide the user greater flexibility in the analysis
of multispectral data. The LARSFRIS documentation exists

in three parts: LARSFRIS Program Abstracts, LARSFRIS System

Manual, and LARSFRIS User's Manual.

The first of these contains the documentation of each Fortran
and Assembler routine and each CMS Executive routine in
LARSFRIS. These program abstracts are provided for programmers

who are required to revise and/or maintain these routines.

The second manual, LARSFRIS System Manual, is directed pri-
marily to programmers and analysts who maintain or revise the
system or write new functions that must be interfaced with
LARSYS. It cdntains detailed information of (and references
to) the hardware and software framework upon which the system
was built, the internal organization of the software, the
organization of the data fields, and a discussion of special

techniques that were used in the implementation of LARSFRIS.

This manual, LARSFRIS User's Manual, contains a comprehensive
description of the functional organization of the system, the

processing functions provided, and the manner in which the




ii

functions are invoked and controlled. While it is written
primarily for the system's user, a good knowledge of its
contents is essential for any individual who intends to

work with the system -- be he a user, an analyst, or a

programmer.

—_—
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APPENDIX I

CONTROL CARD DICTIONARY

The LARSFRIS Control Card Dictionary explains in detail the
use of the keywords and the parameters recognized by the
LARSFRIS Processing Functions. Also, information pertaining
to the data cards in the input deck for the Processing

Functions is described.

This dictionary should be used in conjunction with Sections

2, 3, and 6 of this manual. It is important that the user

be familiar with subsection 2.3, which describes the input
deck and the general formatting rules for control cards.

New LARSFRIS users will find it valuable to run several of

the examples as described in Section 3. This will give the
user a better feel for the system and an improved understanding
of the information contained in the LARSFRIS Control Card Dic-
tionary. Each time a user makes initial use of a particular
function in LARSFRIS he should carefully study the subsection
in Section 6 pertaining to that particular function. This
Control Card Dictionary will then become valuable for further
detailed explanations of the processing options available for

that particular function.

The LARSFRIS Control Card Dictionary is divided into sections,
one section per function. The Processing Function is identified

in the top right~hand corner of each page. The functions are




included in alphabetical order. Each page in the dictionary
contains the keyword for a particular control or data card,

the control parameters applicable to the control card, a gen-
eral description of the overall function of the control card,
a general description of the program defaults for the control

card, and a description of the control parameters.

A list of each control and data card in the order included

in the Control Card Dictionary appears on the following pages.
This list along with Figure 2-2 in Section 2 should aid the
user in quickly locating information in the Control Card

Dictionary.




BIPLOT

*BIPLOT

OPTIONS

SYMBOLS

CARDS

SCALE

PLOT

DATA

STATISTICS DECK
END

CHANNELTRANSFORMATION

*CHANNELTRANSFORMATION
FROM

TO

CHANNELS

NEWCHANNELS

DATA

AL.GEBRAIC EXPRESSIONS
END

CLASSIFYPOINTS

*CLASSIFYPOINTS

RESTART

PROCEDURE

AUTO

RESULTS

PRINT

CLASSES

WEIGHTS

CARDS

CHANNELS

DATA

STATISTICS FILE

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END

CLUSTER

*CLUSTER

IDNAME

PRINT

PUNCH

CHANNELS

SYMBOLS

DATA

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END




COLUMNGRAPH

*COLUMNGRAPH
PRINT
CHANNELS
SCALE

END

COMPARESULTS

*COMPARESULTS
FIRSTRESULTS
SECONDRESULTS
NEWRESULTS
BLOCK

DATA -
CLASS CARDS
FIRST

SECOND

END

COPYRESULTS

*COPYRESULTS
FROM

TO

PRINT

CNAMES
PNAMES

END

GRAPHHISTOGRAM

*GRAPHHISTOGRAM
CHANNELS
END

HISTOGRAM

*HISTOGRAM
OPTIONS
PUNCH
BLOCK
CHANNELS
END

IDPRINT
*IDPRINT

PRINT
END




LINEGRAPH

*LINEGRAPH
PRINT
CHANNELS
SCALE

END

LISTRESULTS

*LISTRESULTS
FROM
END

MERGESTATISTICS

*MERGESTATISTICS
PRINT

PUNCH

CHANNELS

CLASSES

POOL

DISK

SCALE

DATA

STATISTICS DECK(S)
END

PICTUREPRINT

*PICTUREPRINT

DISPLAY

CHANNELS

SYMBOLS

HISTOGRAM

BLOCK

PRINT

PUNCH

BOUNDARY

DATA

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
HISTOGRAM FILE

LEVELS CARDS

END

PRINTRESULTS

*PRINTRESULTS
RESULTS

PRINT

SYMBOLS
PROBABILITY
PSYMBOLS




PRINTRESULTS (cont.)

THRESHOLD

GROUP

BLOCK

DATA

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END .

PUNCHSTATISTICS

*PUNCHSTATISTICS
FROM

PRINT

END

RATIOMEANS

*RATIOMEANS
FROM

OPTIONS

SYMBOLS

PRINT

NORATIOS

DATA

STATISTICS DECK
END

SAMPLECLASSIFY

*SAMPLECLASSIFY
PRINT

CHANNELS

CARDS

CLASSES

GROUP

DATA

STATISTICS FILE

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END

SECHO

*SECHO
RESULTS
INTERMEDIATE
ANNEXATION
SYMBOLS
PRINT
CLASSES
OPTIONS




SECHO (cont.)

CELL

CARDS

CHANNELS

DATA

STATISTICS DECK

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END

SEPARABILITY

*SEPARABILITY
COMBINATIONS
SYMBOLS
WEIGHTS
CLASSES
CARDS
CHANNELS
PRINT
OPTIONS
STOP
DATA
STATISTICS FILE
END

SMOOTHRESULTS

*SMOOTHRESULTS
INRESULTS
CELLSIZE
OUTRESULTS
PRIORITY

GROUP

WEIGHTS

BLOCK
MIXCLASS

END

STATISTICS

*STATISTICS

OPTIONS

PRINT

PUNCH

CHANNELS

SCALE

DATA

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END

I-7




TRANSFERDATA

*TRANSFERDATA

TAPE

PUNCH

PRINT

OPTIONS

CHANNELS

DATA

FIELD DESCRIPTION CARDS, FORM 1
FIELD DESCRIPTION CARDS, FORM 2
END
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Processing Function: BIPLOT

Key Word: * BIPLOT

Control Parameters:

None

Function:

Select the BIPLOT function

Card Default:

None; card is required to select the BIPLOT Function.

Control Parameters:

None




Processing Function: BIPLOT

Key Word: CARDS
Control Parameters:
READSTATS

Function:

Indicates that the statistics file is to be read from cards.

Card Default:

The statistics file is expected from the user's D-disk. The
statistics must have been calculated in the previous LARSFRIS session
or saved from a previous terminal session. In the latter case, the
"statdeck use" command must have been typed before executing the
present input deck.

Control Parameters:

READSTATS - Read statistics file from cards.

Default - None, the control parameter is required.
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Processing Function: BIPLOT

Key Word: OPTIONS

Control Parameters:

PROB (. XXX)

Function:

Specifies the probability cut-off for the classification of
feature space.

Card Default:

Probability cut-off is set to 0.995.

Control Parameters:

PROB(.XXX) - Allows user to specify a desired probability cut-off
equal to (.XXX). .

Default: None, control parameter is required if
card is used.




Processing Function:

BIPLOT

Key Word: SYMBOLS

Control Parameters:

Function:

Assigns symbols to represent each class.

Card Default:

Preprogrammed symbols: A, B, C,

Control Parameters:

s, S, S, .... - Assigns the symbols S,
' classes 1, 2, 3, etc.
be used.
Default: None, control
Note:
Class Symbol
1 A
2 B
3 C
24 X
25 Y
26 7

S,

S,

etc., to represent

Alphanumeric symbols may

27
28
29
30

parameter is required if card is used.

There are 30 preprogrammed symbols for the BIPLOT function.
Class

Szmbol
$
+

These symbols are not in order of increasing brightness as the pre-
programmed symbols for the PICTUREPRINT and CLUSTER functions.
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Processing Function: BIPLOT

Key Word: SCALE

Control Parameters:
ORIG (N, X.XX) |
UNIT (N, X.XX)

Function:

Rescales axes for printing the Mean, Ellipse, and Classification
plots. .

Card Default:

Control parameter degaults are used.

Control Parameters:

ORIG(N,X.XX) = Set origin of axis for: channel N to X.XX
Default: X.XX = 0.00
UNIT(N,X.XX) - Set interval unit for: channel N to X.XX

Default: X.XX - 1.00

Note: 1If N=0, then all shannels will be set to X.XX for both the
ORIG and UNIT control parameters. The plot size is always
100 by 100 units.




Processing Function: BIPLOT

Key Word: pror

Control Parameters:
MEAN (cl, c2)
ELLIPSE (cl, c2)

CLASS (cl, c2)

Function:

Specifies plotting of Means, Ellipses, and/or Classification of
feature space.

Card Default:

None, card is always reguired.

Control Parameters:

MEAN (Cl, Cz) - Specifies plot of class means for channel Cy
versus channel C2. ’
Default: No means plotted.
ELLIPSE (Cl' C2) - Specifies plot of class ellipses for channel Cl
versus channel C2.

Default: No ellipses plotted.

CLASS (Cl, C2) - Specifies plot of classification of feature space
of each class for channel Cl versus channel C2.

Default: ©No classification of feature space
plotted.
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Processing Function: BIPLOT

Key Word: paTA
Control Parameters:
None

Eunction:

Indicates beginning of Statistics file and it must precede the
first card of the data file.

Card Default:

None; card is required at the beginning of the statistics file.

Control Parameters:

None




Processing Function: BIPLOT

Key Word: None (Statistics File)

Control Parameters:

None

FPunction:

The deck of cards that make up the Statistics Pile is
produced by the CLUSTER, the STATISTICS, PUNCHSTATISTICS,
or MERGESTATISTICS function. It is not punched by the
user.

Card Default: None; One statistics deck is required by the function.

Control Parameters:

Format:

The Statistics File contains a header card, several data
cards and an end card. The header and end cards are des-
cribed below. Consult the Statistics File description in
the LARSFRIS System Manual for information on the contents
of the other data cards. All cards in the deck are se-
guenced in columns 73 through 80. The first card is number
1, the data cards are numbered 2 to n-1, and the last card
is numbered n, where n is the number of cards punched for
the.Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank
40 Flag = 1 for hexadecimal format
= (0 for character format
41-~72 blank
73-80 sequence number 1




BIPLOT
None (Statistics File)

End Card
Columns ‘Description
1-3 EOS
4-15 blank
l6-59 **%x%* TAST CARD OF STATISTICS
DECK *kkk*k
60-72 | blank
73-80 sequence number n

Statistics Data Deck:
The Statistics Deck contains:

* Training Field information.

* A record containing the numbers of classes, number of

fields, and number of channels.

* Records containing the channel number, wavelength

‘ of the spectral band, and calibration code for each
channel used.

* A record containing the number of points in each class.

* Records containing the mean for each channel for

each class.

Records containing the covariance matrix of all speci-

fied channels for each class.
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Processing Function: BIPLOT

Key Word: END
Control Parameters:
None

Function:

Indicates end of function control card deck for the BIPLOT
function.

Card Default:

None; card is required at the end of the function control card
deck.

Control Parameters:

None



——

Processing Function: CHANNELTRANSFORM

Key Word: * CHANNELTRANSFORM

Control Parameters:

Function: Function Selector Card for CHANNELTRANSFORM.

Card Default: None; card is required to select the

Channeltransform function.

Control Parameters: None
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Processing Function: CHANNELTRANSFORM

Key Word: FROM

Control Parameters:

RUN ( XXX XXXXX)

Function: gpecifies the run number of the run to be copied.

Card Default: None; card is required.

Control Parameters:

RUN (xxxxxxxx) - data run xxxxxxxx is to be duplicated.

Default: None; parameter is required.

TN



Processing Function: CHANNELTRANSFORM

Key Word: TO

Control Parameters:

TAPE (XXX) ,FILE (XXX)
INITIALIZE

Function: Speci
will

Card befault-

fies the tape and file number of the tape that
contain duplicated run.

None. Card is required.

Control Parameters:

TAPE (XXX) -~

FILE (XXX) -

INITIALIZE -~

data run will be copied onto tape XXX. This
new tape number is put in the identification
record.

Default: None; parameter is required.

data run will be copied onto file XXX. The new
file number is placed on the identification
record.

Default: None. Parameter is required, unless
initialization is requested

data run will be copied onto file 1 without regard
to any previous information on the tape. The new
tape and file numbers are put in the idéntification
record.

~Pefault: None. Either file or initialize must
be requested.




Processing Function: CHANNELTRANSFORM

Key Word: CHANNELS
Control Parameters:
A(I/P,Q/,3/R,S8/,.«.) ,B(R/W, X/, L/Y,Z,¢ee) enun
Function: Specifies channels to be used and controls the calibration

of the data from the Multispectral Image Storage Tape.

Card Default: None; card is required to specify channels to be used.

Control Parameters:

A and B are calibration codes which indicate to the program how the
channels in the parentheses are to be calibrated. The table below
shows what the codes select.

Calibration Code Data Calibrated Using
co

Cl

Cc2

C0 and C1

CO0 and C2

Cl and C2

Uncalibrated

~N O UL WY

In the general form of the CHANNELS card, the integers I, J, X, and L
are the channels selected. Channels I and J are to be calibrated
using calibration code A while channels K and L are to be calibrated
using calibration code B. The integers P, Q, R, S, W, X, ¥, and —
Z are fixed calibration levels inserted for the channels they follow




CHANNELTRANSFORM
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and the
fixed level of CO to be from the tape for all desired channels,
a card can be used in the form:

CHANNELS I,J3,K,L...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both CO0 and Cl values (calibration code 4) to channel 10. The
C0 value is again zero and the Cl value is 800.

CHANNELS i(1/0.0/,3/0/,4/0/),4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4 and 10 and use C0 stored on the tape.

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is required
to know the irradiance values (or percent reflectance) of the
calibration sources used in the system and the numerical value
he wants to assign to these measurements. At present, the
characteristics of the sources are not known. What is signifi-
cant here is that the user now has the ability to experiment
with the data to determine these characteristics, to test
hypothesized characteristics, or to use determined character-
istics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS," by Terry L. Phillips.
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Processing Function: CHANNELTRANSFORM

Key Word: NEWCHANNELS

Control Parameters:

Function: Specify the number of channels to be included in the
new copy.

Card Default: All channels in original run will be included in
the new copy.

Control Parameters: N - integer number of channels.

Default: None.
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Processing Function: CHANNELTRANSFORM

Key Word: DATA

Control Parameters:

None

Function: 1Indicates that Channel Assignment Cards follow in the
deck.

Card Default: Card is required except when an exact copy is to be
made of the input run.

Control Parameters: This card precedes cards that give the
algebraic formulas for each new channel
(one channel per line).
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Processing Function: CHANNELTRANSFORM

Key Word: None (Channel Assignment Cards)

Control Parameters:

None

Function: Channel Assignment Cards

Card Default: Not applicable.

Format: Each card has the format
CJ = 'algebraic expression'

where CJ is the jth new channel and 'algebraic expression'
is a function of the variables Cl,...,.CN where CI is the
current value of channel I for each I=1,...,N. This will
be the value of channel I from the input run unless CI
has been redefined by a previous equation. Some examples
are

Cl=Cl

C2=Cl+C2

C3=C3+C4

C4=C2/C3

Note that C4 is the ratio of the sum of channels 1 and 2
divided by the sum of channels 3 and 4, since C2 and C3
were redefined by equations above the equation for C4. —



I-27

Processing Function: CHANNELTRANSFORM

Key Word: END

Control Parameters:

Function: Indicates end of function control cards for the
Channeltransform function.

Card Default: None. Card is required at the end éf the Channel-
transform function deck.

Control Parameters: None.




Processing Function: CLASSIFYPOINITS

Key Word: *CLASSIFYPOINTS
Contrbl Parameters:
NONE
Function:  geject the CLASSIFYPOINTS function

—

Card befault-

None; card is required to select the CLASSIFYPOINTS
Function.

Control Parameters: pjgone

-~




Processing Function: CLASSIFYPOINTS

Key Word: RESTART

Control Parameters:

Function: This control card specifies that the function is to be
expected in the restart mode, i.e., that a previous
execution of the function that was "suspended" is to
be completed in this execution.

Card befault:- This card overrides the normal execution of the
function which is to assume a new Classification
Results File.

Control Parameters: None




Processing Function: CLASSIFYPOINTS

Key Word: PROCEDURE

Control Paramecters:

2]

Function: Selects the classification rule to be used in assigning
data vectors to classes.

Card befault: Maximum likelihood decision rule used.

Control Parameters:

Ll ~ Use the minimum L1 distance, or distance
of a point to a class along the channel
axes, as the criterion for classifying
points.

L2 - Use the minimum L2 (Euclidean) distance

for assigning points to classes.




Processing Function: CLASSIFYPOINTS

Key Word: AUTO

Control Parameters:

CHANNELS

Fun¢tion: Indicates that the channels to be used are those
determined by a previous run of SEPARABILITY.

Card Default: Either an AUTO of a CHANNELS card must be specified.

Control Parameters:

CHANNELS - Use channels selected by SEPARABILITY. SEPARABILITY
must have been run in the same input deck as CLASSIFY-
POINTS. If several requests were made in SEPARABILITY,
the channels passed to CLASSIFYPOINTS are those from
the last request.

Default: None.
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Processing Function: CLAsSIFYPOINTS

Key Word: RESULTS

Control Parameters:

TAPE(ttt), FILE(ff) (, INTIALIZE)
DISK

Function: Indicates the destination of the Classification Results
File, and when it is tape, whether it is a new tape.

Card Default: None; card is required.

Control Parameters:

TAPE (ttt) - ttt is the tape number of the tape on which the
results are to be written. TAPE(0) indicates a
scratch tape. :

Default: ttt = 0. If DISK is used, TAPE must not
be used.

FILE (ff) - ff is the file number on the tape onto which the
Classification Results File is to be written.

Default: None. Required unless DISK is specified
in which case FILE must not be used.

INITIALIZE - indicates that the tape is a new tape. (No check-
ing will be done for existing files.) This is
required for new tapes in order to write a correct
label on the tape.

Default: 01ld tape.
DISK - indicates that the results file is to be written

onto the disk.

Default: None. Required unless FILE is specified
in which case DISK must not be used.



Processing Function: CLASSIFYPOINTS

Key Uord: prINT

Control Parameters:

%TATéJ [gﬂ;ﬂ

Function: Specifies printing options that are desired.

Card Default: No statistics or maps printed.

Control Parameters:

STATS - Prints a summary of statistics for each class used
in the classification. Statistics include the
means, standard deviations, and correlation matrices
for the channels used.

Default: No statistics printed.
MAP - Print a map of the classified results.

Default: No map printed.

Both parameters may be included on the same card.
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Processing Function: CLASSIFYPOINTS

Key Word:  CLASSES

Control Parameters:

name (kl/nl, Ny, n3,.../),a....

n n n

17 27 T3 ottt

Function: Groups training classes, pools statistics, and assigns
a name and number to the pools; also used to select a
subset of those classes defined in the Statistics File.

Card Default: All classes defined in the Statistics File are used -
in the classification.

Control Parameters: Either of the two forms of this card may be
used, but they may not both be used for a
single execution of the function.

Form 1:

name (kl/nl, n,, Ny, .../) - groups training classes numbered
Ny, Doy Ngyp ooeey pools the statis-

tics in pool number kl‘which is

assigned the name "name". The pool
name may be up to 8 characters long;
the pool numbers must be specified
consecutively, that is 1, 2, 3, ...;
class numbers are those previously
assigned in the Statistics Function.

Default: No pooling of classes.




CLASSIFYPOINTS -
Classes

Form 2:

nys Ny, Ny, oo = training classes numbered Ny, Ny, Dyy oo

will be used for classification. This
simpler alternative form of the CLASSES
card is used when no pooling is required;
a subset of the classes defined in the
Statistics File is selected and those
classes not specified on the card are
deleted from further consideration. When
this form of the CLASSES card is used, the
pool numbers are assigned to the chosen
classes in consecutive order beginning with
one even though no classes have been
statistically pooled.

Default: All classes are used.

Note: If one or more CLASSES cards are used, all classes not
explicitly mentioned on the CLASSES cards will be
deleted from further consideration and not used in the
classification.




Processing Function: CLASSIFYPOINTS

Rey Vord: WEIGHTS

Control Parameters:

wl, w2, w3,...

Function: Assign weights to pools to influence classification
algorithm.

Card Default:

Equal weights are used for classifying.

Control Parameters:

wl,w2,#3,... - wl is the weight to be assigned to the first

pool, etc. Weights may be entered as integers
or decimals, and the number of weights must

equal the number of pools (or classes, if no
classes are pooled).

Default: None.
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Processing Function: CLASSIFYPOINTS

Key Word: CARDS

Control Parameters:

READSTATS

Function: Specifies that a Statistics File punched by STATISTICS
will be included in this group of functicn control cards.

__ card Default: Statistics are expected from the disk; they must have
been calculated previously in this LARSFRIS session or
saved from a previous terminal session. In the latter
case, the 'statdeck use' command must have been typed
before executing the present input deck.

Control Parameters:

READSTATS - Read statistics deck from cards.

Default: ©None; the parameter is required.




I-38

Processing Function: CLASSIFYPOINTS

Key Word: CHANNELS

Control Parameters:

A(I/P,Q/,3/R,S/,)«ec.) ,BR/W, X/, L/Y, 2/ 10} yenn

Function: Specifies channels to be used and controls the calibration
of the data from the Multispectral Image Storage Tarpe.

Card Default: None; the card is required to specify channels unless —
the AUTO card is used.

Control Parameters:

A and B are calibration codes which indicate to the program how the
channels in the parenthesis are to be calibrated. The table below
shows what the codes select:

Calibration Code Data Calibrated Using

Cco

c1l

c2

C0 and C1l

CO and C2

Cl and C2
Uncalibrated

N Oy Ul W N

In the general form of the CHANNELS card the intergers I,J,K, and

L are the channels selected. Channels I and J are to be calibrated
using calibration code A while channels K and L are to bhe calibrated
using calibration code B. The real numbers P,Q,R,S,W,X,Y and Z are
fixed calibration levels inserted for the channels they follow.



CLASSIFYPOINTS-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,3,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

C0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both CO and Cl values (calibration code 4) to channel 10. The
CO0 value is again zero and the Cl value is 800.

CHANNELS 1(1/0.0/,3/0/,4/0/) ,4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use CO stored on the
tape.

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips.




Processing Function: (1agSTIFYPOINTS.

Rey Vord: DATA

Control Parameters:

None

Function: Indicates that data cards will follow.

Card Default: None. At least one group of data cards (Field
Description Cards identifying the source of input
data) must always be supplied. 1In addition, the
Statistics File may be supplied on cards (in which
case a 'CARDS READSTATS' control card is also
required). If both groups of data cards are in
the input deck, each group must be preceded by a
separate 'DATA' control card, and the Statistics
File must precede the Field Description Cards.

Data Decks:

Statistics Deck - Required if CARDS READSTATS was
specified. Otherwise, must not
be present.

Field Description Cards - Either form of this card may be
used to define the area(s) to be
classified by CLASSIFYPOINTS.

See the following pages for the
formats of Field Description Cards.




Processing Function: CLASSIFYPOINTS

Rey WYord:

none (Statistics File)

Control Parameters:

None

Function:

Statistics File

Card Default:

This deck of cards is produced by the Statistics or
Punchstatistics functions and is never punched by the
user.

Format:

Required when 'CARDS READSTATS' is specified.

The Statistics File contains a header card, several
data cards and an end card. The header and end cards
are described below. Consult the Statistics File
description in the IARSFRIS System Manual for information
on the contents of the other data cards. All cards in
the deck are sequenced in columns 73 through 80. The
first card is number 1, the data cards are numbered 2
to n-1, and the last card is numbered n, where n is the
number of cards punched for the Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank
40 flag 1 for hexadecimal format

0 for character format
41-72 blank
73-80 sequence number 1




End Cérd

Columns

1-3
4-15
16-59

60-72
73-80

H
i

CLASSIFYPOINTS~
Statistics File

Description
EO5
blank

LT LAST CARD OF STATISTICS
DECKbb kkkkk

blank
sequence number n

42




Processing Function: CLASSIFYPOINTS

Xey 'lord: None (Field Description Cards, form 1)

Control Parameters:

None

Function:

Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format:

Each card is formatted:

RUN(nl),LINE(nZ,n3,n4),COL(ns,nG,n7)

where:

RUN(nl)

LINE(nz,n3,n4)

COL(nS,nG,n7)

- n

- data is located in run number ny.

Default: None; parameter is required.

- n, is the starting line number; n, is

the ending line number; and n, is the
line interval.

Default: None; parameter is required.

5 is the left-most column number;
ng is the right-most column number;

n, is the column interval.

Default: None; parameter is required.




Processing Function:

CLASSIFYPOINTS

Xey Vlord: None (Field Description Cards, form 2)

Control Paramcters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required

Column Parameter
*Run Number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*T,ast Line 26-30 YES
*Line Interval 31-35 YES
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO
Other Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right
or left justified. Also these parameters are require™
on the card as they have no program defaults. The
other parameters can be left blank and alsoc have no

defzults.,




Processing Function: CLASSIFYPOINTS

Rey 'lord: END

Control Parameters:

Function: ppngicates end of function control cards for the
Classifypoints function.

Card Default: yone. Card is required at the end of the Classify-
points function deck.

Control Parameters: None




Processing Function: CLUSTER

Key Word: *CLUSTER

Control Parameters:

Function: Function Selector Card for CLUSTER

Card Default: None; card is required to select the Cluster
function.

Control Farameters: None




Processing Function: CLUSTER
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Key Word: IDNAME

Control Parameters:

Function: Assigns an ID Name to the cluster run for user
— identification purposes.

Card Default: 1D Name is set to NS

Control Parameters:
AAA-up to 16 character to be assigned as the ID Name.

Default: NS




Processing Function: CLUSTER

Key Word: PRINT

Control Parameters:

HIST

Function: requests printing of histograms

Card Default: no histograms printed

Control Parameters: HIST - histograms will be printed for

each class in every channel.
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Processing Function: CLUSTER

Key Word: pyncH

Control Parameters:

FIELD, [MINPOINTS (N)]
STAT, [CHAR]

Function: Requests punching of cluster results as Field Description
T cards or punching of a statistics deck. Only one of these
two decks may be requested. If both are specified on the

card, only the statistics deck will be punched.

Card Default: ©No punching.

Control Parameters:

FIELD - punch CLASS card and Field Description Cards for
each cluster.

Default: No Field Description Cards are punched.

MINPOINTS (N)

punch Field Description Cards only for those areas
containing N or more points.

Default: Only fields with 4 or more points are
punched.

STAT -~ punch a statistics deck in binary format.
Default: No statistics deck will be punched.
CHAR - punch the statistics deck in character (BCD) format.

Default: Binary format.




Processing Function: CLUSTER

Key Word:  .panNELS

Control Parameters:

A(I/P,Q/,T/R,S/ ;) yB(R/W,X/,L/Y,Z) yus))unn

Function: Specifies channels to be used and controls the calibra-
tion of the data from the Multispectral Image Storage
Tape.

Card Default: None; card is required to specify channels to be
used.

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis’are to be calibrated.
The table below shows what the codes select.
Calibration Code Data Calibrated Using
1 Cco
Ccl
Cc2
C0 and C1
C0 and C2
Cl and C2

Uncalibrated

~ oy oW N

In the general form of the CHANNELS card the integers I,J,
K, and L are the channels selected. Channels I and J are to
be calibrated using calibration code A while channels K and L
are to be calibrated using calibration code B. The integers
P,Q,R,S5,W,X,Y, and Z are fixed calibration levels inserted
for the channels they follow.




CLUSTER-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I’H,ooo),B(K,L'ooo)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,3,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

C0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both CO0 and Cl values (calibration code 4) to channel 10. The
CO0 value is again zero and the Cl value is 800.

CHANNELS 1(1/0.0/,3/0/,4/0/) ,4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use C0 stored on the
tape.

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips.




Processing Function: CLUSTER

Key Word: SYMBOLS

Control Parameters:

1,82,83,.0-

Function: Designates symbols to be used for map of clustered
array.

Card Default: Preprogrammed symbols are used. These are listed
on the next page.

Control Parameters:

Si - This symbol is used for cluster i in printing the
clustered array map. Any typewriter character or
blank may be used as a symbol. '

Default: Symbols used are, 123456789ABCDEFGHIJKLMNOPQR
STUVWXYZ*/~. (blank).
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CLUSTER~
Symbols

PROGRAMMED SYMBOLS

— e -

ITOO
a0
k 2= {o. olol- 4.4
TIOQOOX AW

BAOOOKA2ZZ
FTICIOOXAZ DD
LAOOOXWZONTL
IO ZZOITYX

QPO XURZ O LTI WOV
A0 N Z O T YNMOWW
TICORDNXAZ0 T Y OMWULL
IO W Z O M DWW WL 0O ©

TROAOXZ O T YODUWUO 0 XX
IO Zm T X DL W COPS O b b
A A Z O W D UL QO DK S b D= D=
B <1 O oY W Z 00 M LD LU LL IO 3K b B D= L3 03
TRLO B M TN ORI GO I b= D= D-kad ¢ A ¥
OO Z 0T YO WL O N=D- > W 3 i
TOO Z MM Wi, CODK b b= D=kad LI 4 (O D 2> 2>
BEOOWEZ T YOI 000X = wWuwht MOSDNNN

T A O[T O UL 0 X b= DRI LI 3# (N D D> NNV
OO AD NI O X = > Wt AN SNNWVUN NN
F O Z T M U 0 3 DD I3 NS> N NN ) (N OO bt 1t
" P Z (O U OPC e D= LI (AN DRI VNN O\ et et S o S

X N I D b= P WD 3 (A SN O N KOO0 L
= QA O OO = 3= W3 07 2 NN Pt et ot LSO QORI
TOZITOU XD~ I3 O NN~ ) JO OIS ™D
= (0 WAL 00 b= L3 00 S NN O N et hd ) ) OO I = =[5 ™ = byt ol 1ot et

O D COF= D= 3 N> NI N o IO B N1 ™) ™) rmad et pod o o o o o
5O X Dt COAONIVNI ) L J [ D QPP ™D ™) emd ot e o oo o SO NON
A D0 D 3t SINU =t ORI ™) el el pred e e NOSNUNUNN B I TP 01

T Z U |3 S VYOUP LS I ™t pmmm o SONSN [0 N+ b ]+ ++ +

S a NN O Demtompem S SN I Ui i+ o 00 0 0 ofs 09 0
FULE Nt Q™o Nk 4 bl e e 0 0o e o )1 ¢ 7 [0 8 L 1IEE LI
pol e e T S TR PR S T 1 S TR B O I | _j|l|||l|I."jlllﬁll'|

NOFNO O O=ANMIFINOMDOOFHNNOFINONDRO~NMINOMONO
ot pt gt st et et ot oot et =4 LN O NV NN NN NN N YO VO 0V N P AN 00

The first symbol for each number of clusters above is a blank.
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Processing Function: CLUSTER

Xey Vord: DATA

Control Paramcters:

None

Function: Indicates that the Field Description Cards follow in
the deck.

Card Default: None. Card is required.

Control Parameters:

This card precedes Field Description Cards that identify the
specific areas to be clustered - one card for each area.

The two possible forms of the Field Description Card are
shown on the following pages. Either one may be used.




Processing Function: CLUSTER

Xey "lord: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)
Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:
where:

RUN(nl) -~ data is located in run number ny.

Default: None; parameter is required.

LINE(nz,n3,n4) - n, is the starting line number; n, is
the ending line number; and n, is the

line interval.
Default: None; parameter is required.

COL(nS,nG,n7) - ng is the left-most column number;
n, is the right-most column number;
n, is the column interval.

Default: None; parameter is required.



Processing Function: CLUSTER

Xey Vlord: None (Field Description Cards, form 2)

Control Parameters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required

Column Parameter
*Run Number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*TL,ast Line 26-30 YES
*L,ine Interval 31-35 YES
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO
Other Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right

or left justified. Also these parameters are require
on the card as they have no program defaults. The
other parameters can be left blank and also have no
defaults.




Processing Function: CLUSTER

Rey "lord: END

Control Paramecters:

Function: Indicates end of function control cards for the
Cluster function.

Card Default: None. Card is required at the end of the Cluster
function deck.

Control Parameters: None




Processing Function: COLUMNGRAPH

sey Yord: *COLUMNGRAPH

Control Parameters:

Function: PFunction Selector Card for COLUMNGRAPH.

Card Default: None; card is required to select the Columngraph
function.

Control Parameters: None




Processing Function: COLUMNGRAPH

I{ey Tord: PRINT

- Control Parameters:
coL{n.,n_.,n.),
ROLL,> © 7
RUN(nl), LINE(nz,n3,n4), gg,

r
c2,

e el

Function: Defines data to be graphed.

Card Default: None; card is required.

Control Parameters:

The control parameters are used to identify the run number
and line numbers to be graphed; and to request graphs of
columns, the roll parameter, or the calibration values.
The following restrictions apply to the use of the five
parameters that are available to request graphs:

- At least one of the five parameters must be specified on
the control card. (COL,ROLL,CO,Cl, or C2).

- If the graphing of columns is requested, (COL.....),
the only other graphing that can be done in the same
run is the graphing of the ROLL parameter ROLL.

- Any combination of the ROLL parameter, C0, Cl, and C2
may be graphed in the same run.

RUN(nl) - Specifies data from run number ny is to be
graphed.

Default: Plots data from the current run.



LINE(nz,n3,n4)

COL(ns,nG,n7)

ROLL

co

Cl

c2

- plots data from line n, through 1line n

COLUMNGRAPH -
Print

with an interval of n,. 3
Default: None; parameter is required.

designates a plot for each column ng through

column ne with an interval of n_, be printed.

7
Default: Data not graphed.

graphs the roll parameter using a $ as the
character on the plot.

Default: Roll not graphed.

graphs C0 (dark level) calibration values.
Default: CO0 values not graphed.

graphs Cl (light bulb) calibration values.
Default: Cl values not graphed.

graphs C2 (sun sensor after 1967) calibration
values.

Default: C2 values not graphed.




I-61
Processing Function: COLUMNGRAPH

Key Word: cpanNELS

Control Parameters:

A(I/P,Q/,3/R,S/yee) yBIR/W, X/, L/Y,2Z) yees),)enn

Function: Specifies channels to be used and controls the calibration
of the data from the Multispectral Image Storage Tape.

Card Defaultr: None; card is required to specify channels to be
used.

Control Parameters:

A and B are calibration codes which indicate to the program how
the channels in the parenthesis are to be calibrated. The table
below shows what the codes select.

Calibration Code Data Calibrated Using

1 co

2 C1

3 Cc2

4 C0 and C1

5 C0 and C2

6 Cl and C2

7 Uncalibrated

In the general form of the CHANNELS card the integers I,J,K, and L
are the channels selected. Channels I and J are to be calibrated
using calibration code A while channels K and L. are to be calibrated
using calibration code B. The real numbers P,Q,R,S,W,X,Y, and Z are-
fixed calibration levels inserted for the channels they follow.
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COLUMNGRAPH -
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,J3,K,Ljees

The example below shows a CIIANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl values (calibration.code 4) to channel 10. The
CO0 value is again zero and the Cl value is 800. :

CHANNELS 1(1/0.0/,3/0/,4/0/) ,4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use CO0 stored on the
tape.

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips.

—_




Processing Function: COLUMNGRAPH

Rey Vord: SCALE

Control Parameters:

(xLow(a)), [,BINSIZ(b)]

Function: Ipdicates relative location and increments of axes
to be used in the graph of the column.

Card Default: parameter defaults are used.

Control Parameters:

XLOW(a) - scale the low value of the X-axis to a.
pefault: a = 32.0
BINSIZ(b) - scale bin increment of X-axis to b.

Default: b = 2.0




Processing Function: COLUMNGRAPH

Xey 'lord: END

Control Parameters:

Function: Indicates end of function control cards for the
' Columngraph function.

Card Default-

None. Card is required at the end of the
Columngraph function deck.

Control Parameters: None




Processing Function: COMPARERESULTS

Key Word: «-oMPARERESULTS

Control Parameters:

Ffunction: Function Selector Card for Compareresults.

Card Default: None; card is required to select the Compareresults
function. :

Control Parameters: None.
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Processing Function: COMPARERESULTS

Key Word: pIRgTRESULTS

Control Parameters:

TAPE(ttt), FILE(ff)
DISK

Function: Indicates the location of the first Classification
Results File.

Card Default: None; card is required.

Control Parameters:

TAPE (ttt) ttt is the tape number of the tape on which the
first Classification Results File is located. TAPE
(0) is not acceptable since up to three tapes could
be requested.

Default: ©None. Either DISK or a tape number greater
than 0 is required. If DISK is used, TAPE
must not be used.

FILE (ff) ff is the file number on the tape containing the
first Classification Results file.

Default: ©None. Required unless DISK is specified,
in which case FILE must not be used.

DISK Indicates that the first results file is stored on
the disk.

Default: ©None. Must not be used if TAPE and FILE
are used. Remember only one results file
may be stored on disk.
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Processing Function: COMPARERESULTS

Key Word: ggrCcONDRESULTS

Control Parameters:

TAPE (ttt, FILE(ff)
DISK

Function: 1Indicates the location of the second Classification
Results File.

Card Default: None; card is required.

Control Parameters:

TAPE(ttt) ttt is the tape number of the tape on which the
second Classification Results File is located.
TAPE (0) is not acceptable since up to three tapes
could be requested.

Default: None. Either DISK or a tape number
greater than 0 is required. If DISK
is used, TAPE must not be used.

FILE(ff) ff is the file number on the tape containing the
second Classification Results File.

Default: None. Required unless DISK is specified,
in which case FILE must not be used.

DISK Indicates that the second results file is stored
on the disk.
Default: None. Must not be used if TAPE and FILE
are used. Remember only one results
file may be stored on disk.



I
Processing Function: COMPARERESULTS

Key Word: ygwRESULTS

Control Parameters:

TAPE(ttt), FILE, (ff), [(INITIALIZEG]
DISK

Function: Indicates the destination of the output Classification Re-
sults File, and when it is tape, whether it is a new results
tape.

Card Default: None; card is required

Control Parameters: -

TAPE (ttt) ttt is the tape number of the tape on which the
results are to be written. TAPE(0) indicates a
scratch tape.

Default: ttt = 0. If DISK is used, TAPE must
not be used.

FILE(ff) ff is the file number on the tape onto which the
Classification Results File is to be written.

Default: ©None; required unless DISK is specified.

INITIALIZE indicates that the tape is a new results tape.
(No checking will be done for existing files).
This is required for new tapes in order to write
a correct label orn the tape.

Default: 01d tape.

DISK indicates that the results filé is to be written
onto the disk.

Default: None. Either DISK, or TAPE and FILE
must be used, but not both. Remember —~
that only one results file may be pre-
sent on the disk at one time.
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Processing Function: COMPARERESULTS

Key Word: g10ocK

Control Parameters:

’

RUN(n), LINE (rl,r2,r3), COL{(cl,c2,c3)

Function: Defines the area to be used for comparing results.

Card Default: None; the card is required.

Control Parameters:

RUN (n) n is the 8-digit run number of the data from which
the Classification Results were obtained.

LINE(rl,r2,r3) conpare results from line rl through r2 with an
interval of r3.

COL(cl,c2,c3) compare results from column cl through column c2
with an interval of c3.

Note: rl, r2, r3, cl, c2, c3 must always have values less than
32,768.




Processing Function: COMPARERESULTS

Kev Word: DATA

Control Parameters:

Nore

Function: Indicates beginning of the class definition cards.

Card befault: None; card is required.

Control Parameters:
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Processing Function: COMPARERESULTS

Key Word:  (c1ass CARDS

Control Parameters:

Name

Function: Gives the name for the class being defined. There will
be a CLASS, FIRST and SECOND card for each desired output
class.

Card Default: None

Control Parameters:

name indicates that this class is to be called
"name". The name may be up to eight characters.
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Processing Function: COMPARERESULTS

Key Word: FPIRST

Control Parameters:

nl, n2, n3,...

Function: Defines the classes from the first Classification Results
File to which a pixel may belong in order to be assigned
to the class on the preceding CLASS card.

Card Default: None.

Control Parameters:

nl,n2,n3... These are class numbers from the first classifi-
cation Results File (listed on the FIRSTRESULTS
card) .




I-73

_ Processing Function: COMPARERESULTS

Key Word: SECOND

Control Parameters:

ml,m2,m3,...

Function: Defines the classes from the second Classification Results

File to which a pixel may belong in order to be assigned
to the class named on the preceding CLASS card.

Card Default: None

Control Parameters:

ml,m2,m3,... These are class numbers from the second Classifi-
cation Results File (listed on the SECONDRESULTS
card).
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Processing Function: COMPARERESULTS

Key Word: gnD

Control Parameters:

None

Function: Indicates end of function control cards for the COMPARE-
RESULTS function.

Card Default: None. Card is required at the end of the COMPARE-~
RESULTS function deck.

Control Parameters:




Processing Function: COPYRESULTS

Rey Uord: *COPYRESULTS

Control Parameters:

Function: Function Selector Card for COPYRESULTS.

Card Default: None; card is required to select the Copyresults
function.

Control Parameters: None




Processing Function: COPYRESULTS

Rey Yord: ¥ROM

Control Parameters:

TAPE (ttt), FILE(ff)
ALL
DISK

Function: Indicates the tape, file(s), or disk from which to
copy the classification results.

Card Default: None; card is required.

Control Parameters:

TAPE(ttt)

FILE(ff)

ALL

DISK

Indicates tape ttt will be used for copying from.
If ttt = 0 or DISK was not specified and tape not
specified then a scratch tape is assumed.

TAPE need not be specified.

File ff is the file on tape ttt from which teo
copy. Only one of FILE, ALL, or DISK may be
specified. If both FILE and ALL specified then
the FILE will be disregarded. .

Copy all files from tape ttt beginning with file 1.
Only one of FILE or ALL or DISK may be specified.

Classification results to be copied are on disk.
Only one of FILE or ALL or DISK may be specified.
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Processing Function: COPYRESULTS

Key Word: 7o

Control Parameters:

TAPE (ttt), FILE(ff)
INITIALIZE

Function: Indicates which tape and file to which to copy the
requested classification results.

—

"ard Default: None.

Control Parameters:

TAPE (ttt) -

FILE (£f) -

INITIALIZE -

Card is required.

Indicates the tape number to which the classifica-
tion results should be copied. Parameter must be
specified. A scratch tape (i.e. ttt = 0) is
invalid as input.

Default - None.

Indicates the file number on tape ttt to which the
results should be copied. ff must be greater than
0 if specified. Either FILE or INITIALIZE must

be specified.

Indicates the tape to be copied onto should be
initialized and results will be put into file 1.
Either FILE or INITIALIZE must be specified.




Processing Function: COPYRESULTS

Key Word: PRINT

Control Parameters:

NOLIST

Function: Suppress printing the Classification Results File 1ID

Listing on the line printer. Only the control cards will be
listed along with the tapes and files used.

Card Default: The Classification Results File ID Listing, containing
tape number, file number, channels, classes, calibra-

tion codes and values, and number of lines classified
will be printed.

Control Parameters:

NOLIST - Suppress printing of all results file information
on the line printer.




Processing Function: COPYRESULTS

Key Word: CNAMES

Control Parameters:

Cl'CZ""

Function: cChange class names

Card befault: No name changes

Control Parameters: Change class names to CysCyen
class one, class two, .......

for




Processing Function:

COPYRESULTS

Key Word: PNAMES

Control Parameters:

PiiPyrenn
Function: Change pool names
Card befault: No name changes

Control Parameters: change pool names to Py/Py,....for

pool one, pool two,..

-----
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Processing Function: COPYRESULTS

ney Tlord: END

Control Parameters:

Function: Indicates end of function control cards for the
Copyresults function.

Card Default: None. Card is required at the end of the
Copyresults function deck.

Control Parameters: None
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Processing Function: GRAPHHISTOGRAM

Rey lord:*GRAPHHISTOGRAM

Control Parameters:

Function: punction Selector Card for GRAPHHISTOGRAM.

Card Default: yone; card is required to select the Graphhistogram
function.

Control Parameters: pNone
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Processing Function: GRAPHHISTOGRAM

Xey Word: CHANNELS

Control Parameters:

I,J,K'-.--o

Function: gpecifies histogramming channels to be graphed.

Card Default: None; card is required.

Control Parameters: The function uses the channels represented
by the integers I,J,K, etc., for selecting
the histogramed channels to be graphed.




Processing Function: GRAPHHISTOGRAM

Xey Tlord: END

Control Parameters:

Function: Indicates end of function control cards for the
Graphhistogram function.

Card Default: None. Card is required at the end of the
Graphhistogram function deck.

Control Parameters: None




Processing Function: HISTOGRAM

Rey Uord: *HISTOGRAM

Control Parameterxrs:

Function: Punction Selector Card for HISTOGRAM.

Card Default: None; card is required to select the Histogram
function.

Control Parameters: None
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Processing Function: HISTOGRAM

Rey Yord: OPTIONS

Control Paramecterxrs:
ACCUM

Function: gpecifies options desired.

Card Default-

Control parameter defaults used.

Control Parameters:

ACCUM - stored histogram is updated to include data in this
run,

Default: Stored histogram'is set to zero. New
histogram calculated from data run.




Processing Function: HISTOGRAM

Xey UVord: PUNCH

Control Parameters:

HIST

Function: gpecifies card punching to be performed. :

Card Default: No punching.

Control Parameters:

HIST ~ the Histogram File is punched. This file indicates
the calibration code and the current stored histogram
for each channel selected.




I-88
Processing Function: HISTOGRAM
Key Word: BLOCK
Control Parameters:
RUN(nl), LINE(nZ,n3,n4), COL(nS,nG,n7)
Function: Defines area to be histogrammed or to be used to
update previously stored histograms.
Card Default: Control parameter defaults are used.
Control Parameters: “’
RUN(nl) - data from run number ny is requested.
Default: The most recently specified run is
used.
LINE(n,,n,,n,) - data from line n, to line n, is used, with an
277374 . 2 3
interval of n4.
Default: n, = = maximum number of lines
1n the ruﬁ = 10.
coL(n_,n_,n_) =~ data from column n. to column n, is used with
57767 . 5 6
an interval of N -
Default: ng = 1l, n, = maximum number of columns
iaA the run, n, = 10.

NOTE: n, through n, must always have values less than 32,768.




Processing Function: HISTOGRAM

Key Word:

CHANNELS

A(1/

Control Parameters:

PIQ/OJ/RIS/"") ,B(K/W,X/'L/Y,Z),...),...

Function:

Specifies channels to be used and controls the calibra-
tion of the data from the Multispectral Image Storage

Tape

Card Default:

—

None; card is required to specify channels to be
used.,

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis are to be calibrated.
The table below shows what the codes select.

Calibration Code Data Calibrated Using

1

NS e WN

Cco

Cl

c2

CO0 and Cl

CO0 and C2

Cl and C2
Uncalibrated

In the general form of the CHANNELS card the integers I, J,
K, and L are the channels selected. Channels I and J are
to be calibrated using calibration code A while channels K
and L are to be calibrated using calibration code B. The
real numbers P, Q, R, S, W, X, Y, and 2 are fixed calibra-

tion levels inserted for the channels they follow.




HISTOGRAM-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I'H,..O)'B(K’L"...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

' CHANNELS I,3,K,L,...

The example below shows a CHANNELS card that selects channels

1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that

- is assigned is zero. The second expression on the card assigns
both C0 and Cl values (calibration code 4) to channel 10. The

CO0 value is again zero and the Cl value is 800.

CHANNELS i(r/0.0/,3/0/,4/0/) ,4¢(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use C0 stored on the

tape.
CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is

required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the

ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips. —~




Processing Function: HISTOGRAM

Rey Ulord: END

Control Parameters:

Function: 7r1pndicates end of function control cards for the
Histogram function.

Card Default: None. Card is required at the end of the
Histogram function deck.

Control Parameters: None




Processing Function: IDPRINT

Key Word: *IDPRINT

Control Parameters:

Function: Function Selector Card for IDPRINT

Card Default: None; card is required to select the IDPRINT
function.

Control Parameters: None
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Processing Function: IDPRINT

Key Word: PRINT

Control Parameters:

RUN (XXXXXXXX)
TAPE (xXX)
ALL

Function: Specifies ID records to be printed.

Card Default: None; card is required.

Control Parameters: (only one parameter may be used)

RUN (xxxxxxxx) - prints identification for run number XXXXXXXX
from system runtable.

Default: None; anothervparameter must be
entered.

TAPE (XXX) - prints all identification on Multispectral
Image Storage Tape xxX.

Default: None, another parameter must be
entered.

ALL - prints all identifications in system runtable.

Default: None; another parameter must be
entered.




Processing Function: IDPRINT

Rey Vord: END

Control Parameters:

Function: r1ndicates end of function control cards for the
Idprint function.

Card Default: None. Card is required at the end of the Idprint
function deck.

Control Parameters: pyone




Processing Function: LINEGRAPH

Key Word: *LINEGRAPH

Control Parameters:

Function: Function Selector Card for LINEGRAPH.

Card befault: None; card is required to select the Linegraph
function.

Control Parameters: None




Processing Function: LINEGRAPH
Key Word: PRINT
Control Parameters:
RUN(nl), LINE(nz, Ny, n4), COL(nS, Nes n7)

Function: Designates location of data to be plotted.

Card Default: None; card is required.

Control Parameters:

1
Default: Plots data from the current run.

RUN(nl) - requests data from run number n

LINE(nZ,n3,n4) - designates a plot for each line n, through

line n,, with an interval of n, be printed.

3 4

Default: None; control parameter is required.

COL(n.,n,.,n.,) - designates data from column n. through n, at
577677 5 6
an interval of n., from specified lines be
plotted.

Default: None, control parameter is required




Processing Function: LINEGRAPH

Key Word: CHANNELS

Control Parameters:

A(I/P,Q/+I/R,S/r+) B(RK/W,X/,L/Y,2),000) ..

Function: Specifies channels to be used and controls the calibra-
tion of the data from the Multispectral Image Storage
Tape.

Card Default: None; card is required to specify channels to be
used. : -

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis are to be calibrated.
The table below shows what the codes select.

Calibration Code Data Calibrated Using

1 Co

2 Cl

3 Cc2

4 CO0 and C1

5 CO0 and C2

6 Cl and C2

7 Uncalibrated

In the general form of the CHANNELS card the integers I,J,
K, and L are the channels selected. Channels I and J are

to be calibrated using calibration code A while channels K
and L are to be calibrated using calibration code B. The

real numbers P, Q, R, S, W, X, Y, and Z are fixed calibra-
tion levels inserted for the channels they follow.




LINEGRAPH-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(X,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of C0 to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,J,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl wvalues {(calibration code 4) to channel 10. The
CO0 value is again zero and the Cl value is 800.

CHANNELS 1(1/0.0/,3/0/,4/0/) ,4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use C0O stored on the
tape.

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the

user to determine the processing constants of the system or

the constants required to calibrate the data. He 1s required

to know the irradiance values (or percent reflectance) of the
calibration sources used in the system and the numerical value
he wants to assign to these measurements. At present, the char-
acteristics of the sources are not known. What is significant
here is that the user now has the ability to experiment with the
data to determine these characteristics, to test hypothesized
characteristics, or to use determined characteristics when they
are know.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS" by Terry L. Phillips.

—




Processing Function: LINEGRAPH
Key Word: SCALE
Control Parameters:
XLOW (a), BINSIZ (b)
Function: Indicates the relative location and increments of
the axes to be used in the plot.

Card Default: Parameter defaults are used.
Control Parameters:

XLOW(a) - Scale the low value of the x-axis to a.

Default: a = 32.0
BINSIZ(b) - scale bin increment of x-axis to b.

Default: b = 2.0
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Processing Function: LINEGRAPH
Key Word: END
Control Parameters:
Function: Indicates end of function control cards for the

Linegraph function.

Card Default: None. Card is required at the end of the
Linegraph function deck.

Control Parameters: None
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Processing Function: [ ISTRESULTS

Rey Viord: *LISTRESULTS

Control Parameters:

Function: Function Selector Card for LISTRESULTS.

Card Default: None; card is required to select the Listresults
function.

Control Parameters: None
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Processing Function: LISTRESULTS

I{ey Tlord: FROM

Control Paramecters:

TAPE (ttt) ,FILE (f£f)

Function: Indicates to the LISTRESULTS processor which tape and
file from which to list results file information.

Card Default: None. Card is required.

Control Parameters:

TAPE (ttt) - Tape number ttt will be used for listing.
Scratch tapes (i.e.,ttt=0) are not valid as
input.
pefault - None. Parameter is required.

FILE(ff) - File number ff on tape ttt will be used for
listing.
Default - If FILE(ff) is not specified then all
files contained on tape ttt will be
listed beginning with file 1.
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Processing Function: LISTRESULTS

Rey Uord: END

Control Parameters:

Function: rpngjcates end of function control cards for the
Listresults function.

Card Default: nopne, Card is required at the end of the
Listresults function deck.

Control Parameters: pyone
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Processing Function: MERGESTATISTICS

Key Word: *MERGESTATISTICS

Control Parameters: none

Function:

Select the MERGESTATISTICS function to modify and/or combine
existing statistics files.

Card Default:

None; card is required to select the MERGESTATISTICS function.

Control Parameters:

None
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Processing Function: MERGESTATISTICS

Key Word:

PRINT

Control Parameters:

FIELDS
STATS

COSPEC

MEANS (CI,CJ)

MEANS (CI,CJ,CK,CL)

Function:

Specifies printed output for MERGESTATISTICS function.

Card Default: Control parameter defaults used.

Control Parameters:

FIELDS -

STATS -

COSPEC -

MEANS (CI,

MEANS (CI,

Prints list of training fields.

Default: No training fields printed.

Prints a summary of statistics for each class included
in the output statistics deck. Statistics include the

means, standard deviations, and correlation matrices
for the channels used.

Default: No statistics printed.
Prints a coincident spectral plot of all classes (in-
cluding pools) contained in the modified statistics file.
Default: No coincident spectral plot is printed.
CJ) - Prints one bi-spectral plot of Channel I vs.
Channel J. :
Default: ©No bi-spectral plots printed.
CJ,CK,CL) - Prints one bi-spectral plot of the average

of Channels I and J vs. the average of
Channels K and L.

Default: ©No bi-spectral plots printed.
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Processing Function: MERGESTATISTICS
Key Word: PUNCH
Control Parameters:
(NONE)
CHARACTERS
ONEFIELD

Function: Requests punched Statistics Files.

Card Default: No punching.

Control Parameters:

(NONE) - Punches Statistics file in binary format.
Default: none

CHARACTERS - Punches Statistics file in character format.
Default: Binary format.

ONEFIELD - A single dummy Field Description Card is punched
for each class of the modified statistics file.

Default: All Field Description Cards (from
input decks) are punched.

NOTE: The new Statistics File will remain on user's temporary
disk until user logs off or reinitializes LARSFRIS.
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Processing Function: MERGESTATISTICS

Key Word: CcHANNELS

Control Parameters:

I'J....
Eunction:
— Channels I,J.... are selected to be included in modified statistics
file.

Card Default:

Channels common to all'statistics deck are used.

Control Parameters:
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Processing Function: MERGESTATISTICS

Key Word: CLASSES

Control Parameters:

ENTIRE (D1, D2...)

DELETE (DN/CI,CJ-CM,CN/,DM/CI,CJ,CK-~CP/)
INCLUDE (DN/CI,CJ-CM/,DM/CI,CJ,CK-CP,CQ/)

Function:

Specifies which classes from one or more input statistics files
are to be used to create the modified statistics file.

Card Default:

This card is required with at least one parameter.

Control Parameters:

ENTIRE (D1,D2...) - All classes in decks D1,D2.-. are included in
new Statistics File.

Default: None

DELETE (DN/CI,CJ-CM,CN/,DM/CI,CJ,CK-CP/) - Classes I, J through M
and N of deck N and classes I, J, and K through P of
deck M are to be deleted from new statistics file.

Default: None

INCLUDE (DN/CI,CJ-CM/,DM/CI,CJ,CK-CP,CQ/) -~ Classes I, J through M,
of deck N and classes I, J, K through P and Q of deck M
are to be included in new statistics file,

Default: None

NOTE: Function can handle a maximum of 30 input decks with a

maximum of 60 classes per deck. The deck numbers used

must be within the range of 1 to 30 but need not be
listed sequentially.
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Processing Function: MERGESTATISTICS

Key Word: POOL

Control Parameters:

NAME (DN/CI,CJ-CK,CP/,CM/CI,CK/)

Function:

Pools statistics from specified classes of input decks to create
a new class in the modified statistics deck and assigns a name
to this new class. :

Card Default:

No pooling.

Control Parameters:

NAME (CN/CI,CJ-CK,CP/,CM/CI,CK/) - classes I, J through K and P of
deck N and classes I and K of deck M are to be pooled
to create a new class with name of 'NAME'. If a pool

card is used, all desired pools and classes must be
explicitly requested.

Default: None, control parameter is required if card
is used.
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Processing Function: MERGESTATISTICS

Key Word: pISK

Control Parameters:

READSTATS

Eunction:

Indicates that the first Statistics File is to be read
from disk.

Card Default:

All Statistics Files are to be read from cards.

Control Parameters:

READSTATS - Indicates that the first Statistics File will be
read from disk. :

Default: None; control parameter is required.
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Processing Function: MERGESTATISTICS

Key Word: SCALE

Control Parameters:

SPCLOW (D)
SPCINT (E)
ORIGIN (N, X.XX)
UNIT(N,Y.YY)

Function: Rescales axis for printed coincident spectral plot or
bi-spectral plot.

Card Default: Control parameter defaults are used.

Control Parameters:

SPCLOW(D) - Set low end (origin) of coincident spectral plot
abscissa to D.

Default: D=0

SPCINT(E) - Set coincident spectral plot interval to E.
Default: E=1

ORIGIN(N,X.XX) - On the bi-spectral plot, this will set the origin
for channel N to X.XX. If the plot is of four
channels, i.e., means (CI,CJ,CK,CL), the origin for
the left most channel will be used for each axis. E.qg.,
If you are plotting ch. 3 & 4 vs. 8 & 7, the origin
for ch. 3 will affect the plot, but, an origin for
ch. 4 will not affect the plot. Similarly, an origin
for ch. 8 will affect the plot, and an origin for ch. 7
will not affect the plot.

Default: X.XX = 0.00 for any channel plotted.
UNIT(N,Y.YY) - On the bi-spectral plot, this will set the interval

for channel N to Y.YY. The left most channel per axis
rule as explained above applies here also.

Default: Y.YY - 1.00 for any channel plotted.
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Processing Punction: MERGESTATISTICS

Key Word: DATA

Control Parameters:
NONE

Function:

Indicates beginning of a Statistics Deck. Card follows the last
function control card and is repeated in front of each Statistics
Deck. . —_

Card Default:

None; card is required at the beginning of each Statistics Deck.

Control Parameters:

None
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Processing Function: MERGESTATISTICS

Key Word:

None (Statistics File)

Control Parameters:

None

Function:

The deck of cards that make up the Statistics File has
been produced by the CLUSTER, the STATISTICS,
PUNCHSTATISTICS, or MERGESTATISTICS function. It is
not punched by the user.

Card Default: None; at least one statistics deck is required by

the function.

Control Parameters:

Format:

The Statistics File contains a header card, several data
cards and an end card. The header and end cards are des-
cribed below. Consult the Statistics File description

in the LARSFRIS System Manual for information on the con-
tents of the other data cards. All cards in the deck are
sequenced in columns 73 through 80. The first card is
number 1, the data cards are numbered 2 to n-1, and the
last card is numbered n, where n is the number of cards
punched for the Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank
40 Flag = 1 for hexadecimal format
= 0 for character format

41-72 blank
73-80 sequence number 1
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MERGESTATISTICS
None (Statistics File)

End Card
Columns Description
1- 3 EQOS
4-15 blank
16-59 *¥%*k** TAST CARD OF STATISTICS
DECK ***%%xx%
60-72 blank
73-80 sequence number n

Statistics Data Deck:

The Statistics Deck contains:
* Training field information.

* A record containing the numbers of classes, number of
fields, and number of channels.

* Records containing the channel number, wavelength
of the spectral band, and calibration code for each
channel used.

* A record containing the number of points in each class.

* Records containing the mean for each channel for
each class.

* Records containing the covariance matrix of all
specified channels for each class.
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Processing Function: MERGESTATISTICS

Key Word: END

Control Parameters:

None

Function:

Indicates end of function control card deck for the
MERGESTATISTICS function.

Card befault:

None; card is required at the end of the function deck.

Control Parameters:
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Processing Function: PICTUREPRINT

ney ‘lord: *pICTUREPRINT

Control Parameters:

Function: Punction Selector Card for PICTUREPRINT.

—

Card Default: None; card is required to select the Pictureprint
function.

Control Parameters: None
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Processing Function: PICTUREPRINT

Rey Word: DISPLAY

Control Parametexs:

RUN(nl),LINE(nz,n3,n4),COL(nS,nG,n7)

,WIDTH (ng)

Function: Defines portion of data to be displayed on the
pictorial printout.

Card Default: Control parameter defaults used.

Control Parameters:

RUN(nl) - requests data from run number n.

Default: The most recently specified run
is used.
LINE(nZ,n3,n4) - pictorial printout includes data from line
n, through line n, with an interval of n,.
If n, is greater than the number of lines

in the run, the entire run is displayed.

Default: LINE(l, maximum line of run, n4)
where n, is identical with COL(n7),
calculated to produce the desired
width display.




I-118

PICTUREPRINT~
Display

COL(nS,nG,n7) - pictorial printout includes data from column

ng through column ng with an interval of n,.

Default: WIDTH(1l) or COL(l, maximum column
of run, n7) is calculated to

produce a single width display.

WIDTH (n8) - an alternate way of selecting LINE(n4) and
COL(n5,n6,n7). Parameter n, is calculated
so that a printout ng sheets wide is generated.
Maximum size of ng is determined by the size

of the data being used.

Default: WIDTH (1)

Note: n, through ng must always have values less than 32,768.



I-119

Processing Function: PICTUREPRINT

Key Word: CHANNELS

Control Parameters:

A(I/P,Q/1T/RiS/vees) sBIK/W, X/ L/Y 12/ 10ce) pees

Function: Specifies channels to be used and controls the calibra-
tion of the data from the Multispectral Image Storage
Tape.

Card Default: None; card is required unless HISTOGRAM LEVELSCARDS
is used.

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis are to be calibrated.
The table below shows what the codes select.

Calibration Code Data Calibrated Using

1 co

2 Cl

3 c2

4 CO0 and C1

5 C0 and C2

6 Cl and C2

7 Uncalibrated

In the general form of the CHANNELS card the integers I, J,
K, and L are the channels selected. Channels I and J are
to be calibrated using calibration code A while channels K
and L are to be calibrated using calibration code B. The
real numbers P, Q, R, S, W, X, ¥, and Z are fixed calibra-
tion levels inserted for the channels they follow.
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PICTUREPRINT~
Channels

Several forms of the CHANNELS. card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO0 to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,J,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl values (calibration code 4) to channel 10. The
~ CO0 value is again zero and the Cl value is 800.

CHANNELS i1(r/0.0/,3/0/,4/0/) ,4(10/0,800/)

—

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use CO stored on the
tape. '

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for —
Operational Processing Programs at LARS", by Terry L. Phillips.
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Processing Function: PICTUREPRINT

Key Word: SYMBOLS

Control Parameters:

Function: Specifies symbols to be used for gray scale print,
assigned in order of increasing brightness.

Card Default: Preprogrammed symbols used. These are listed
below.

Control Parameters:

Sl’ SZ’ S ... ~— use symbols S,, Sz, S3, ... for the gray

scale print, assigned in order of increasing

3!
brightness.

Default: NLEV(10)

Note: A maximum of 16 symbols may be specified. The number
of symbols specified overrides the NLEV(n) option. Do
not specify both NLEV and user-supplied symbols.

Number of Symbols Programmed Symbols
2 M, B
3 M,*,B
4 Mlzr”’l}ZS
5 MIHIII—Ib
6 M,H,I,=,-,8
7 MIHIZIII=1_I}6
8 M,0,H.X,I,=,-,%
9 MIOIHIXIIl/l=l_lkS
10 Mr$IXIZI*III/1=I_I;ts
11 I\dlslolHISI*lIl/lzl—l%
12 MrerrHrerl*lIr/l=l-i}6
13 M,B,G,V,*,L,/,=ss,"ver=,B
14 MIQIDIFIVI*ILI/I=III I'I_Ib
15 M,Q,B/D,G,V,*,L,/s=0s:s"ve1—s
16 M,Q,B,D,G,F,V,*,L,/,=,,:" 1+, B
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PICTUREPRINT-
Symbols

NLEV(nl) - the number of preprogrammed symbols will
be set to ny, for n,y between 2 and 16.

Default: NLEV(10)
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Processing Function: PICTUREPRINT
Key Word: HISTOGRAM
Control Parameters:
COMPUTE
DISK
HISTOCARDS
LEVELSCARDS

Function: Specifies the method of histogramming the data to be
used to provide equally active symbols.

Card Default: HISTOGRAM COMPUTE

Control Parameters: Only one parameter may be selected:

COMPUTE - calculate the histogram from data specified
via BLOCK card.

Default: COMPUTE is the default.

DISK - a previously calculated histogram stored on the
temporary disk will be used to set symbol bins.
A previous HISTOGRAM, or PICTUREPRINT function
run within the current session will store a
histogram.

Default: COMPUTE

HISTOCARDS - histogram data cards are read for each channel
processed.
Default: COMPUTE

LEVELSCARDS - data cards that define the channels, calibration,

and levels are read and used for the pictorial
printout.

Default: COMPUTE
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Processing Function: PICTUREPRINT

Key Word: BLOCK

Control Parameters:

RUN(nl),LINE(nz,n3,n4),COL(nS,n6,n7)

Function: Defines area to be histogrammed prior to generating
the pictorial map.

Card Default: Control parameter defaults used.

Control Parameters:

RUN(nl) - requests data from run number nl.
Default: The run specified on the DISPLAY
card.
LINE(nz,n3,n4) - histogram includes data from line n, through

line n, with an interval of n,. If n, is

greater than the number of lines in the run,

the entire run is histogrammed.

Default: LINE parameter specified on DISPLAY
card with interval of 10.

COL(nS,n6,n7) - histogram includes data from column ng

through column ng with an interval of n., .

Default: COL parameter specified on DISPLAY
card with interval of 10.

Note: n

5 through n

7 must always have values less than 32,768.
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Processing Function: PICTUREPRINT

Rey llord: pgrINT

Control Parameters:

HIST

Function: causes graphs of histograms to be printed.

Card Default: Specified output will not be printed.

Control Parameters:

HIST - Graphs of the histograms of all channels specified on
CHANNELS card will be printed.

Default: Histogram graphs will not be printed.
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Processing Function: PICTUREPRINT

Rey Yord: PUNCH

Control Parameters:

HIST

Function: Specifies card punching to be performed.

Card Default: No punching.

Control Parameters:

HIST - The Histogram File is punched. This file indicates
the calibration code and the current stored histogram
for each channel selected.
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Processing Function: PICTUREPRINT

Key Vord: BOUNDARY

Control Parameters:

DELETE
STORE
OUTLINE

Function: Deletes, stores, and/or outlines training and test
field boundaries.

Card Default: No changes made in stored boundaries; boundaries

are not outlined on pictorial printout.

Control Parameters:

DELETE -

STORE -

OUTLINE -

deletes all previously stored boundaries for
training and test fields.

Default: all stored boundaries are retained.
reads Field Description Cards in a data deck and
stores them or adds them to previously stored
boundaries. A maximum of 200 training and 600
test fields can be stored.

Default: No new boundaries are stored.

outlines on the pictorial printout the training and
test fields which have been or were stored.

Default: No boundaries outlined.
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Processing Function: PICTUREPRINT

Rey Vlord: DpDATA

Control Parameters:

None

Function: Indicates beginning of a group of data cards.

Card Default: None; card is required at beginning of each data
deck. The format of these data decks is described

on the following pages.

Data Decks:

(1) If BOUNDARY STORE was specified, Field Description Cards
are required. Test fields should follow a card with
'"TEST' starting in Column 1 while training fields should

follow a card with 'CLASS' starting in column 1.

(2) If HISTOGRAM HISTOCARDS was specified, the histogram
deck must be supplied as punched by PICTUREPRINT or

HISTOGRAM.

(3) If HISTOGRAM LEVELSCARDS was specified, a Levels card
for each channel to be displayed is reguired.

Note: When multiple data checks are required, the two
permissable orders are: Deck 1, Deck 2, or Deck 1,

Deck 3.
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Processing Function: PICTUREPRINT

Key Word: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:

RUN(nl),LINE(nz,n3,n4),COL(nS,nG,n7)

where:

RUN(nl) - data is located in run number n, .
Default: None; parameter is required.

LINE(nz,n3,n4) - n, is the starting line number; n, is
the ending line number; and n, is the

4
line interval.

Default: None; parameter is required.

COL(n_,n ,n7) - n5 is the left-most column number;
n6 is the right-most column nunber;
n

7 is the column interval.

Default: MNone; parameter is required.
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PICTUREPRINT

Key Word: ©None (Field Description Cards,

form 2)

Control Parameters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.
Required
Parameter

Column

*Run Number 1-8

Field Designation 11-18
*FPirst Line 21-25
*Last Line 26-30
*Line Interval 31-35
*First Sample 36-40
*Last Sample 41-45
*Sample Interval 46-50
Class Name 51-58
Other Information 59-890

YES
NO

YES
YES
YES
YES
YES
YES
NO

NO

*These parameters can be entered anywhere
embedded blanks) in the columns listed;
or left justified. Also these parameters are re-
quired on the card as they have no program defaults.
The other parameters can be left blank and also have

no defaults.

(without
i.e., right
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Processing Function: PICTUREPRINT

Key Word: None (Histogram File)

Control Parameters:

None

Function: Histogram File

This deck of cards is produced by the Pictureprint and
Histogram functions, and is never punched by the user.

Card Default: Required when HISTOGRAM HISTOCARDS is specified.

Format:

The Histogram File contains a header card identifying the
area that was histogrammed, nine different types of data
cards, and an END card. The header and end cards are
described below. Consult the Histogram File description
in the LARSFRIS System Manual for information on the con-
tents of the other cards.

The Header Card

The header card contains the words "LARS HISTO" in the first
ten columns and the following in the succeeding columns:

RUN(nl), LINE(nZ,n3,n4), COL(nS,nG,n7), ng

These indicate the following:

RUN(nl) - data histogrammed is from run number 1.

LINE(nz,n3,n4) - data histogrammed began with line number
n, and ended at line number n, with an
interval of Ny

COL(nS,nG,n7) - data histogrammed began with column number
n, and ended at column number ng with an
igterval of n,.

n_ - the sequence number of this card is n

8 8"
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PICTUREPRINT-
Histogram File

The End Card

The last card in the histogram deck contains the following
identification.

Columns
1l to 3 "EOH"
16 to 63 *kkk* TAST DATA CARD OF HISTOGRAM DECK ¥**%%%

73 to 80 The sequence number of the card.




1-133

Processing Function: PICTUREPRINT

Key Word: None (Levels Cards)

Control Parameters:

None

Function: LEVELS CARDS

Determines histogram levels arbitrarily without actually
histogramming data.

Card Default: None; reguired when HISTOGRAM LEVELSCARDS is used.

Format:
Each card is formatted:
CHAN (n), CALIB(z), xl, Xor Xgr oo

where;

CHAN (n) = channel number n. The n for each levels card must
be the next number in sequence on CHANNELS card if
there is a CHANNELS card.

Default - None; a parameter is required.
CALIB(z) = calibration code z requested.
Default - None; parameter is required.
Xy Xyr Xgpo .o = Xg is the upper limit of the first histogram

bin, X, the upper limit of the second bin,
and so on.

Default - None; parameter is required.

NOTE: The group of Levels card are arranged as follows:
Levels card(s) - one per channel
These cards must be input in ascending order by channel

number. The number of levels on these cards will override
the SYMBOLS card or its defaults for the number of levels.
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Processing Function: PICTUREPRINT

Xey Uord: END

Control Parameters:

Function: Indicates end of function control cards for the

Pictureprint function.

Card Default: None. Card is required at the end of the
Pictureprint function deck.

Control Parameters: None

(&)
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Processing Function: PRINTRESULTS

Xey '"ord: *pPRINTRESULTS

Control Parameters:

Function: pFunction Selector Card for PRINTRESULTS.

Card Default: None; card is required to select the Printresults
function.

Control Parameters: None
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Processing Function: PRINTRESULTS

Key Word: RESULTS

Control Parameters:

TAPE (ttt), FILE(ff)
DISXK

Function: 1Indicates the location of the Classification Results
File that is to be processed.

Card Default: None. Card is required with at least the FILE or
DISK parameter.

Control Parameters:

TAPE (ttt) - ttt is the tape number containing the Classification
Results File. TAPE(0) indicates a scratch tape.

Default: ttt = 0 (applies only when FILE is used)

FILE(ff) - ff is the file number on the tape which contains
the Classification Results File.

Default: None. Required if Classification Re-
sults File is on tape.

DISK - Indicates that the Classification Results File is
on disk (created by an earlier CLASSIFYPOINTS
execution).

Default: None. Required if the Classification
Results File is on disk.




I-137

Processing Function: PRINTRESULTS
Key Word: PRINT
Control Parameters: [ STATS ]
MAPS (n)
TRAIN
OUTLINE TEST
TRAIN, TEST
C
TRAIN F ACRES (N)
A SCALE (X, XX)
F,C,A DELETE (CL1,72,C3,..)
TEST F
C
b
A
1 F,C,P,A
TABLES (N)
NOLIST

Function:

Specifies printed output desired.
sults tables are to be printed.

Indicates which re-
Output includes chan-

nels used, classes, number of samples classified into

each class,

percentages of samples classified into each

class, and an overall performance rating.

Card Default:

Control Parameters:

STATS

MAPS (n)

OUTLINE (TRAIN)

OUTLINE (TEST)
OUTLINE
(TRAIN, TEST)

All control parameter defaults.

- prints means standard deviations and correla-

tion matrices for the classes and channels
used in the classification.

Default: No statistics printed.
print n copies of classification map.

Default: n =1

outline on the classification map, the training
fields, test fields, or both training and test
fields.

Default: No fields outlined.
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PRINTRESULTS-
Print

TRAIN(C)

TRAIN(F)

TRAIN (A)

TRAIN(F,C,A) - Print the performance tables (1) for the
training classes, (2) for the training
fields, (3) for the training fields (tables
of acres and hectares), or (4) for both the
training fields and classes, plus tables of
acres and hectares.

Default: No tables printed for training
classes or fields.

TEST (F)

TEST (C)

TEST (A)

TEST (P)

TEST (F,C,P,A)- Print the (1) performance table for the test
fields, (2) performance table for the test
classes, (3) acres and hectares tables for
test fields, (4) percentage table for the
test fields, or (5) all of those mentioned.

Default: No tables printed for test results.

TABLES (n) - Print n copies of all requested tables.
Default: TABLES(l) - prints one copy of each
requested table.
NOLIST - Suppress training field listings.
Default: Training fields are listed on printed
output.
ACRES (n) -~ Total number of acres in area represented by
points tabulated.
Default: Use SCALE factor.
SCALE (XX.X) - Conversion factor from pixels to acres.

Default: Scale is 1 pixel = 1.15 acres.

DELETE(C1,C2,...)

Delete classes Cl1,C2,... from acreage calcu-~
lations.

Default: All classes used.
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Processing Function: PRINTRESULTS
Key Word: SYMBOLS
Control Parameters:
81182[83,o.b
* * *
nq Sl,n2 82,n3 53,...

Function: Assigns symbols designated to the classification
classes in the order that they exist in the classification.

— Card Default: None; card is required unless MAPS(0) option is
taken.

Control Parameters:

Format 1:

S1rSps830. - - symbol S, is assigned to the first classi-
fication ' class; symbol S, is assigned to the
second class, and so on. Symbols are limited
to single alphanumerics. A blank is a valid
symbol.

Default: None. Either this symbol desig-
nation or the one below is required.

Format 2:

nI*SI’nZ*SZ"" - optional form for symbol designation when
’ more than one class can be represented by the
same symbol. Ny/Ny/Nqyp... are integers

specifying the number of consecutive classes
to be assigned to the same symbol. Thus
3*A is the same as A,A,A.

Default: None. Either this symbol desig-
nation or the one above is required.
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Processing Function: PRINTRESULTS

Key Word: pROBABILITY

Control Parameters:

R1, R2, . .

Function: Use the values for each pixel which relate to the
probability of correct classification instead of the
assigned class numbers.

Card befault- Print classification results based on assigned
class numbers.

Control Parameters:

R1, R2, . . .

- Rl, R2, , . . define ranges of "percent

probability of correct classification™"
into which the pixels will be divided.
Rl1, R2, . . . are the lower bounds on
these ranges. For example, the first
range would include points with a "pro-
bability of correct classification" in
the range R1% to 100%, the second range
would be assigned points with values from
R2% up to (but not including) R1%, etc.

Default: 8 preset ranges
80,60,45,30,20,10,3,90
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Processing Function: PRINTRESULTS

Key Word: pgyMBOLS

Control Parameters:

P1, P2, . . .

Function: Assign symbols to the "probability ranges" specified
on the PROBABILITY card.

Card befault: 8 preset symbols
M, X, O, II/I “r -l}é

Control Parameters:

Pl, P2, . . . - Assign symbol Pl to range R1l% to 100%,
symbol P2 to range R2% to R1%, etc...
where Rl1, R2, . . . were specified on a

PROBABILITY card.
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Processing Function: PRINTRESULTS

Key Word: THRESHOLD

Control Parameters:

XKy r Xy

* * *
nl Xl,n2 X2,n3 X3,...

Function: Indicates threshold value to be used for each class or
pool defined in the classification. Thresholded points
are represented by blanks on the display map.

Card Default: No thresholding used,

Control Parameters:

Format 1:

Xy r1XprXgree. - decimal numbers here designate the
equivalent percentage of points that
is expected to be thresholded in each
class respectively. Thresholds must
be specified for each class or pool.

Format 2:

* * * — 1
ny xl,n2 XyrMa*X gy an alternate way of expressing the

thresholding when the same percentage
of points is expected to be thresholded
from more than one consecutive class;
NysNyyNap... are integers indicating

the numbers of consecutive classes to
be assigned the same threshold value;
X11X5rX3y... are decimal equivalents

of the percentage of points expected
to be thresholded.
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Threshold

Thus, 2*7.5,3%2.9,1.5 and
7.5,7.5,2.9,2.9,1.5 have the
same effect

Default: None. One of the above forms
of the parameter is required.
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Processing Function: PRINTRESULTS

Key Word: GROUP

Control Parameters:

name(kl/nl, n,»

name(kz/n4, n

VY.

n3,

5’ n6l .../), LR

Function: Groups classes (or pooled classes from the classification
for display and calculation purposes; assigns group name

and number.

Card Default: No grouping

Control Parameters:

ees/)

name(kl/nl, Ny, Ny,

~ groups classes numbered nl, nz,

Nyy e and assigns the number kl

and the name "name" to the group.
The group name may be up to 8
characters long; group numbers must
be assigned consecutively, that is,
1, 2, 3, ...; class numbers are
classification pool numbers from
CLASSIFYPOINTS. Any classes not
included in the GROUP card are
assigned group numbers ki + 1,

ki + 2, ... where ki is the highest
group number on the GROUP card.

Default: None; parameter 1is
required.
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Processing Function: PRINTRESULTS

Key Word: BLOCK

Control Parameters:

RUN(nl),LINE(nz,n3,n4),COL(n5,n6,n7) [,caLnc]

Function: Identifies a portion of the classified area to be used
for map display and/or for performance calculations.

Card Default: Entire area is displayed and/or used for performance
calculations.

Control Parameters:

RUN(nl) - data from run number n, will be displayed.

1

Default: None; parameter is required.

LINE(nz,n3,n4) - every n line beginning with the n line

4th
and ending at the n

2nd

3rd line will be displayed.

Default: None; parameter is required.

COL(nS,n6,n7) - every n column beginning with the n

7th
column and ending at the n

5th

6th column will be

displayed.
Default: None; parameter is required.

CALC - calculate performance and percentage results
' for only that part of the classification
defined by the control parameters on the
BLOCK card.

Default: Performance calculations are based
on the entire area classified.
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Processing Function: PRINTRESULTS

Xey 'lord: DATA

Control Parameters:

None

Function: Indicates that a data deck is to follow.

Card Default: Required to precede the test field data deck. This
data deck is required if any of the following PRINT
card control parameters are specified:

OUTLINE (TEST), TEST(F), TEST(C), TEST(P), TEST(F,C,P)

Data Deck: PRINTRESULTS has one data deck, the test field deck,
which has two kinds of cards, the TEST card and the
Field Description Cards. The TEST card precedes a
set of Field Description Cards and specifies those
areas as the test class defined on the TEST card.
There may be as many sets of TEST and Field Descrip-
tion Cards as there are groups (or if no GROUP card
was used, classification pools). The TEST card is of
the form: 'TEST' in columns 1~4 followed by one or
more blanks followed by the group number (or class
number if no grouping was used).

The arrangement of the deck follows:

TEST nl
field description cards (of either form) for test
group nl :

TEST n2
field description cards for test group n2
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Processing Function: PRINTRESULTS

Key Word: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:

RUN(nl),LINE(nZ,n3,n4),COL(ns,n6,n7)

where:

RUN(nl) - data is located in run number n;.

Default: None; parameter is required.
i
3 1is

the ending line number; and n, is the

LINE(nz,n3,n4) - n, is the starting line number; n

line interval.
Default: None; parameter is required.

COL(nS,nG,n7) - ng is the left-most column number;

ne is the right-most column number;
7

Default: None; parameter is required.

is the column interval.
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Processing Function: PRINTRESULTS

Xey Vlord: None (Field Description Cards, form 2)

Control Parameters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required

Column Parameter
*Run Number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*TLast Line 26-~30 YES
*7.ine Interval 31-35 YEE
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NG
Cther Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right

or left justified. Also these parameters are required
on the card as they have no program defaults. The
other parameters can be left blank and also have no
defaults.

—
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Processing Function: PRINTRESULTS

Rey Yord: gnp

Control Parameters:

Function: rpdicates end of function control cards for the
Printresults function.

Card Default: none. Card is required at the end of the
Printresults function deck.

Control Parameters: pone
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Processing Function: PyNCHSTATISTICS

Xey Tlord: *PUNCHSTATISTICS

Control Parameters:

Function: Function Selector Card for PUNCHSTATISTICS.

Card Default: None; card is required to select the Punchstatistics
function.

Control Parameters: None
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Processing Function: PUNCHSTAT

Rey Tlord: FROM

Control Parameters:

TAPE (ttt) ,FILE(ff)

Function: Indicates to the PUNCHSTATISTICS function which tape
and file from which to punch the statistics deck.

Card Default- None. Card is required.

Control Parameters:

TAPE (ttt) - Tape number ttt will be used for punching.
Scratch tapes (i.e., ttt=0) are not valid as
input.

Default -~ None. Parameter is required.

FILE(ff) - File number ff on tape ttt will be used for

punching. Only one file may be processed.
Default - None. Parameter is required.
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Processing Function: PUNCHSTATISTICS

Rey Yord: PRINT

Control Parameters:

NOLIST

Function: suppress printing the Classification Results File
ID Listing on the line printer. Only the control
cards will be listed along with the tapes and files
used. -

Card Default: The Classification Results File ID Listing, containing
tape number, file number, channels, classes, calibra-
tion codes and values, and number of lines classified
will be printed.

Control Parameters:

NOLIST - Suppress printing of all results file information
on the line printer.
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Processing Function: pyNCHSTATISTICS

Rey 'lord: END

Control Parameters:

Function: Indicates end of function control cards for the
Punchstatistics function.

Card Default: None. Card is required at the end of the
Punchstatistics function deck.

Control Parameters: None
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Processing Function: RATIOMEANS

Kevy Word: *RATIOMEANS

Control Parameters:

NONE

Function: Select the RATIOMEANS function.

Card Default: None; card is required to select the RATIOMEANS
function. ‘

Control Parameters: None
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Processing Function: RATIOMEANS

Key Word: FROM

Control Parameters:

DISK
CARDS
TAPE (TTT), FILE (FF)

Function: r1n3jcates to the RATIOMEANS function the location of the

LARSFRIS statistics file to be used.

Card befault: The statistics file is expected from DISK. These stat-
istics must have been calculated during the present LARSFRIS session
or saved from a previous terminal session. In the latter case,

the 'statdeck use' command should be entered before executing the
RATIOMEANS functions.

Control Parameters:

DISK - Indicates that the statistics file is to be read from disk.
Default: Statistics are expected from disk.

CARDS - Indicates that the statistics file is to be read from cards.
Default: Statistics are expected from disk.

TAPE (TTT), FILE (FF) - Indicates that the statistics file is to be

read from a classification results tape
(TTT) and file (FF)

* TIf the TAPE (TTT) control parameter is specified, the FILE (FF)
also has to be included. Otherwise, an error message E590 will
be printed both at the terminal and the printer outputs.
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Processing Function: RATIOMEANS

Key Word: OPTIONS

Control Parameters:
VIS (I, J, L, ...)

IR (I, J, L, ...)

Function: Selects the channels to be treated as visible (VIS)
and infrared (IR).

Card Default: The first two channels in the statistics file are
treated as visible and the second two channels are treated as
infrared.

Control Parameters:

vis (1,J,L, ...) - Specifies the channels to be treated as visible
(numerator of the ratio fraction).
Default: The first two channels in the statistics
file are treated as visible.*

IR (1,J,L, ...) - Specifies the channels to be treated as infrared
(denominator of the ratio fraction).
Default: The second two channels in the statistics
file are treated as infrared.*

*  Both the vIS (1,J,L, ...) and IR (I,J,L, ...) options have to be
specified. If only one of these two options is specified, then the
following message will be printed at the terminal: "ONLY ONE

OPTION SPECIFIED PLEASE TYPE OPTIONS CARD FOR VIS OR IR OPTION",
whichever is missing.
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Processing Function: RATIOMEANS

Key Word: SYMBOLS

Control Parameters:

Sl, SZ, e »

runction:® agsigns symbols to each class in the statistics file.

Card befault:
listed below.

Preprogrammed symbols are used. These symbols are

Control Parameters: S1, S2, ... - Use symbols S1, S2, ... to
designate classes 1,2, ... respectively.

NOTE: These are 30 preprogrammed symbols:

SYMBOL CLASS #
A 1
B 2
C 3

24
25
26
27
28
29
30

NI+ NKXe.
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Processing Function: RATIOMEANS

Key Word: pRINT

Control Parameters:

NOLIST

Function: Specifies printing of the classification results file
information when the statistics are expected from a clas-
sification results tape.

Card Default: The classification results file information is not
printed.

Control Parameters: NOLIST - Suppresses printing of the classification
results file information.

Default: The classification results file infor-
mation is printed.




I-159

Processing Function: RATIOMEANS

Key Word: NORATIOS

Control Parameters:

NONE

Function: Suppresses all calculations and specifies the transfer
of the statistics file from either cards or classification
results tape to the user's D disk.

Card Default: All calculations are performed.

Control Parameters: None.
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Processing Function: RATIOMEANS

Key Word: DATA

Control Parameters:

NONE

Function: Indicates beginning of statistics file and it must precede
the first card of the statistics data file.

Card Default: None; card is required at the beginning of the
statistics file.

Control Parameters: None.
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Processing Function: RATIOMEANS

Key Word: NONE (STATISTICS FILE)

Control Parameters:

End Card
Columns Description
1-3 EOS
4-15 blank
16-59 ***%* TAST CARD OF STATISTICS
DECK **k% %%
60-72 blank
73-80 sequence number n

Statistics Data Deck:
The LARSFRIS Version 3.1 Statistics Deck contains:
* Training field information.

* A record containing the numbers of classes, number of fields,
and number of channels.

* Record containing the channel number, wavelength of the spec-
tral band, and calibration code for each channel used.

* A record containing the number of points in each class.
* Records containing the means for each channel for each class.

* Records containing the convariance matrix of all specified
channels for each class.
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RATIOMEANS
None (Statistics File)

End Card

Columns Description
1-3 EOS
4-15 blank
16-59 x%x**%* TAST CARD OF STATISTICS
DECK *kkkk
60-72 blank
73-80 sequence number n

Statistics Data Deck:

The LARSFRIS Version 3.1 Statistics Deck contains:
* Training field information.

* A record containing the numbers of classes, number of fields,
and number of channels.

* Records containing the channel number, waveléngth of the
spectral band, and calibration code for each channel used.

* A record containing the number of points in each class,
* Records containing the mean for each channel for each class.

* Records containing the convariance matrix of all specified
channels for each class.



I-163

Processing Function: RATIOMEANS

Key Word: END
Control Parameters:
NONE
Function: Indicates end of function control card deck.

Card befault: None; card is requred at the end of the function
control card deck.

Control Parameters: None.




A »

Processing Function:
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SAMPLECLASSIFY

Key Vord:

*SAMPLECLASSIFY

Control Parameters:

Function:

Function Selector Card for SAMPLECLASSIFY.

Card Default: None; card is required to select the Sampleclassify

function.

Control Parameters: None
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Processing Function: SAMPLECLASSIFY

Rey 'lord: PRINT

Control Parameters:

STATS

Function: Print saved reduced statistics.

Card Default: control parameter default used.

Control Parameters:

STATS - prints a summary of the statistics for each class
used in the classification. Statistics include the

means, standard deviations, and correlation matrices
for the channels used.

Default: No statistics printed.
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Processing Function: SAMPLECLASSIFY

Key Word: (CHANNELS

Control Parameters:

A(I/P,Q/,3/R,S/y«-) ,B(RK/W, X/, /Y Z) yeue)sen.

Function: Specifies channels to be used and controls the calibration
of the data from the Multispectral Image Storage Tape.

Card Default: None; card is required to specify channels to be used. -~

Control Parameters:

A and B dre calibration codes which indicate to the program how the
channels in the parenthesis are to be calibrated. The table below
shows what the codes select:

Calibration Code Data Calibrated Using

Cco

Cl

c2

C0 and C1

C0 and C2

Cl and C2
Uncalibrated

S O s W NN

In the general form of the CHANNELS card the integers I, J, K, and

L are the channels selected. Channels I and J are to be calibrated
using calibration code A.while channels K and L are to be calibrated
using calibration code B. The real numbers P, Q, R, S, W, X, ¥, and _
Z are fixed calibration levels inserted for the channels they follow
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SAMPLECLASSIFY-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,.oo),B(K'L'.o.)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,3,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl values (calibration code 4) to channel 10. The
C0 value is again zero and the Cl value is 800.

CHANNELS i(r/0.0/,3/0/,4/0/),4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use C0 stored on the

tape. '
CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips.
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Processing Function: SAMPLECLASSIFY

Key Word: CARDS

Control Parameters:

READSTATS

Function: Specifies that a Statistics File punched by STATISTICS
will be included in this group of function control cards.

Card Default: Statistics are expected from the disk, they must have —
been calculated previously in this LARSFRIS session o.
saved from a previous terminal session. In the latter
case, the 'statdeck use' command must have been typed
before executing the present input deck.

Control Parameters:

READSTATS - Read statistics deck from cards.

Default: None; the parameter is required.
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Processing Function: SAMPIRECIASSTIFY

Key Word: (CIaSSES

Control Parameters:

name (kl/nl’ n,, Nz, NS

Nys Ny Dgy o oeee

Function: Groups training classes, pools statistics, and assigns a
name and number to the pools; also used to select a subset
of those classes defined in the Statistics File.

Card Default: All classes defined in the Statistics File are used
in the classification.

Control Parameters: Either of the two forms of this card may be used,
but they may not both be used for a single execu-
tion of the function.

Form 1:

Name (kl/nl, n,, Ni, .../) - groups training classes numbered n,,
Nyr Ngy oeeei pools the statistics 1In
pool number kl which is assigned the
name "name". The pool name may be up
to 8 characters long; the pool numbers
must be specified consecutively, that
is, 1, 2, 3, ...; class numbers are
those previously assigned in the sta-
tistics function.

Default: No pooling of classes.
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. ~

SAMPLECLASSIFY-
Classes

Form 2:

n;. n,, n3, ... — training classes numbered n,. n,, Naysr oee

will be used for classification. This
simpler alternative form of the CLASSES
card is used when no pooling is required;
a subset of the classes defined in the
Statistics File is selected and those
classes not specified on the card are
deleted from further consideration. When
this form of the CLASSES card is used, the
pool numbers are assigned to the chosen
classes in consecutive order beginning with
one even though no classes have been
statistically pooled.

Default: All classes are used.

Note: If one or more CLASSES cards are used, all classes not
explicitly mentioned on the CLASSES cards will be
deleted from further consideration and not used in the
classification.
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Processing Function: SAMPLECLASSIFY

Key Word: GROUP

Control Parameters:

name(kl/nl, Ny, n3,.../),
name(kz/n4, N, n6,.../),...

Function: Groups classes (or pooled classes) for calculating correct
recognition; assigns group name and group number.

—

Card Default: No grouping.

Control Parameters:

name(kl/nl, n,, n3,.../) - groups classes numbered Ny, Ny, Ngye..

and assigns the number k. and the name

"name" to the group. Thi group hame may
be up to 8 characters long; group numbers
must be assigned consecutively, that is 1,
2, 3, ...; class numbers are pdol numbers
assigned by the CLASSES card if used,
otherwise they are the class numbers
defined in the Statistics File; any classes
not included in the GROUP card are auto-
matically assigned numbers k,+ 1, k  +
2... where kn is the highest number on

—_ the GROUP card.

Default: None; parameter is required.
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Processing Function: SAMPLECLASSIFY

Rey Yord: DATA

Control Parameters:

None

Function: Indicates the presence of data cards in the input
deck.

Card Default: Required in front of each deck of data cards.

Data Decks:

SAMPLECLASSIFY will accept two different input data
decks, the Statistics File on cards, and Field
Description Cards that define the fields to be
classified. The Statistics File is optional. If

it is present, it must precede the Field Description
Cards.

The Field Description Cards are always required and
are grouped sc that each set of cards belonging to

a class, pooled class, or performance group is
preceded by a TEST card. The TEST card has the
word 'TEST' in the first four columns, followed by

a blank and the number of the class, pooled class

or group. Either form of the Field Description Card
may be used.



—
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Processing Function:  SAMPLECLASSIFY

Key Ullord.

none (Statistics File)

|
|

v

Control Paramcters:

None

function:

Statistics File

Card Default:

This deck of cards is produced by the Statistics or
Punchstatistics functions and is never punched by the
user.

Formats

Required when ‘CARDS READSTATS' is specified.

The Statistics File contains a header card, several
data cards and an end card. The header and end cards
are described below. Consult the Statistics File
description in the ILARSFRIS System Manual for information
on the contents of the other data cards. All cards in
the deck are sequenced in columns 73 through 80. The
first card is number 1, the data cards are numbered 2
to n-1, and the last card is numbered n, where n is the
number of cards punched for the Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank :
40 flag = 1 for hexadecimal format
= 0 for character format
41-72 blank

73-80 sequence number 1
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SAMPLECLASSIFY~
Statistics File

End Card
Columns Description
1-3 E05
4-15 blank
16-59 T LAST CARD OF STATISTICS
DECKbb X gk ke Kk
60-72 blank

73-80 sequence number n
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Processing Function: gSaMPLECLASSIFY

Key Word: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:

RUN(nl),LINE(nz, n3,n4,), COL(nS,n6,n7)
where:
RUN(nl) - data is located in run number n,.

Default: None; parameter is required.

LINE(nZ,n3,n4) - n, is the starting line number; n, is the
ending line number; and n, is the line
interval.

Default: None; parameter is required.

COL(nS,n6,n7) - ng is the left-most column number;
ne is the right-mast column number;

n, is the column interval.

Default: None; parameter is required.
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Processing Function: SAMPLECLASSIFY

Xey 'lord: None (Field Description Cards, form 2)

Control Paramecters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required
Column Parameter

*Run Number 1-8 YES
Field Designation 11-18 NO -
*Pirst Line 21-25 YES
*T,ast Line 26-30 YES
*Line Interval 31-35 YES
*First Sample 3%—40 YES
*Last Sample 4Y-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO

Other Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right

or left justified. Also these parameters are requirec
on the card as they have no program defaults. The
other parameters can be left blank and also have no
defaults.,

-
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Processing Function: gaMPLFCLASSIFY

Rey lVlord: END

Control Parameters:

Function: Indicates end of function control cards for the
Sampleclassify function.

Card Default: None. Card is required at the end of the
Sampleclassify function deck.

Control Parameters: None
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Processing Function: SECHO

Key Word: * SECHO
Control Parameters:
NONE
3
Function:

Select Supervised Extraction and Classification of Homogeneous
Objects

Card Default:

None, card required

Control Parameters:

None
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Processing Function: SECHO

Key Word: RESULTS

Control Parameters:

TAPE (XXX), FILE (FF) I, INITIALIZE
DISK

Function:

Specifies destination of classification results. Can store results
on tape or disk.

Card Default:

None: card is required when running both phases of SECHO in single
step, and required when running annexation phase (phase 2) of two
step process.

Control Parameters:

Tape (TTT): TTT is the tape number of the tape on which the results
are to be written.

File (FF): FF is the file number on the tape on to which the re-
sults are to be written.
Initialize: Indicates the tape is to be (re)initialize as a results
tape.
Disk: Indicates that the results file is to be written on to

the temporary disk.

Either tape or disk is required; both cannot be used.
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Processing Function: cagcuo

Key Word: INTERMEDIATE

Control Parameters:

TAPE (XXX), FILE (FF) (, INITIALIZE)

Function:

Specifies location of intermediate classification results.

Card Default: o

None, card is required when running either phase of the two step
SECHO process. If running the cell processing phase (phase 1) it
is the output location of the intermediate results. If running the

annexation phase (phase 2) it is the input location of the intermediate
results.

Control Parameters:

Tape (TTT): TTT is the tape number of the tape on to which the inter-
mediate results are to be written.

File (FF): FF is the file number on the tape.

Initialize: indicates that the tape is to be (re)initialize as a
results tape.
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Processing Function: SECHO

Key Word: ANNEXATION

Control Parameters:

THRESHOLD (X¥X.X)

gunction:

Specifies annexation threshold criterion, used for annexing cells
to fields.

Card Default:

None, card required when running cell annexation phase (phase 2),
(single step process or step 2 of two step process).

Control Parameters:

Threshold (XX.X): commonly XX.X ranges from 0 to 4.6. A value of
zero will result in no cells being annexed into fields, a value

of 4.6 could lead to the entire area being classified as only a few
very large fields. For greater explanation, see LARS publication
#090177 or #083077.
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Processing Function: SECHO

Key Word: SYMBOLS

Control Parameters:

S1l, s2...

Eunction:

To allow user to specify symbols for classification map.

Card Default: Symbol Default Class Number
Numbers 1-9 1-9
Characters A-2 10-35
Number 0 36
+r = *l /r &r (r ) 37—44
Control Parameters: Numbers 1-9 45-53
Characters A-G 54-60

S1, S2... user specified alphanumeric characters for classes 1, 2...
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Processing Function: SECHO

Key Word:

PRINT

Control Parameters:

STATISTICS
SINGULAR
CLASSIFICATION

Function:

To allow user to specify optional printer output.

—

Card Default:

No optional output printed.

Control Parameters:

Statistics:

Singular¥*:

For each class and channel used in the classification,
it prints the mean, standard deviation, and correlation
matrix of channels.

Produces Singular Cell map of area classified, and is
only produced from the cell processing phase (phase 1).
The symbol '0' is printed at the coordinate of each cell
determined as singular (non-homogeneous). Each '0'
represents a cell, so line and column headers are in-
cremented by size of cell specified by user.

Classification*: Produces Classification map of area, and is only pro-

duced from the annexation phase (phase 2). Symbols
can be specified by user, or default symbols will
be used.

*NOTE: Only one of the map options is allowed in any execution,
never singular and classification together.
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Processing Function: SECHO

Key Word: CLASSES

Control Parameters:

NAME (Pl/Cl, C2.../)

Function: To select a subset of classes or create class pools to be
used for classification.

Card Default: All classes in statistics deck will be used as individual
classes.

Control Parameters:

Name (P1/Cl, C2.../): Name is class or pool name, Pl is Pool sequence
number, Cl and C2 represent the class numbers
of classes to be included in pool. Pool
numbers must be in ascending order.
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Processing Function: SECHO

Key Word: OPTIONS

Control Parameters:

INTERMEDIATE

Function:

To specify that only the annexation phase (phase 2) is to be
performed.

Card Default:

Required when running phase 2 only, otherwise both phases will be

performed or only phase 1 if an intermediate results location was
specified.

Control Parameters:

Intermediate: Specifies only phase 2 is to be performed.



I-186

Processing Function: SECHO

Key Word:
CELL

Control Parameters:

SIZE (XX)

HOMOGENEITY (XX.X)

Function:

To specify cell width and homogeneity criterion for the cell
processing phase (phase 1).

Card Default:

None, required when running cell processing phase (phase 1.)

Control Parameters:

Size (XX): Specifies cell width, in number of pixels
Default: XX=2 (4 pixels/cell)

Homogeneity (XX.X): XX.X must be greater than zero. The larger
the homogeneity threshold value, the more
likely the decision that the cell is homo- :
geneous. For greater explanation see LARS
publication #090177 or #083G77.
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Processing Function: SECHO

Key Word: CARDS

Control Parameters:

READSTATS

Function:
Specifies that statistics file will be part of control card file.

Card Default:

Statistics expected from disk.

Control Parameters:

Readstats: Statistics file will follow DATA card and preceed END
card in control card file.
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Processing Function: SECHO

Key Word: CHANNELS

Control Parameters:

I, Jd...

Eunction:

To specify which channels will be used for classification.

Card Default:

None, card always required.

Control Parameters:

I, J...: List channel numbers of channels to be used.
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Processing Function: SECHO

Key Word: DATA
Control Parameters:
NONE

Function:

Indicates that data cards will follow.

Card Default:

None, card required because at least one group of data cards must
follow. (Field Description cards must follow.)

Control Parameters:

None

Data Decks:

Statistics Deck: Required if CARDS READSTATS was specified. Other-
wise, must not be present.

Field Description Cards: Either form of LARSFRIS field description
cards may be used to define area to be
classified.
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Processing Function: SECHO

Key Word: NONE (STATISTICS FILE)

Control Parameters:

None

Function: Statistics File
This deck of cards is produced by the Statistics or Punch-
statistics function and is never punched by the user.

Card Default: Required when 'CARD READSTATS' is specified. —~

Format: The Statistics File contains a header card, several data
cards and an end card. The Header and end cards are des-
cribed below. Consult the Statistics File description in
the LARSFRIS System Manual for information on the contents
of the other data cards. All cards in the deck are sequenced
in columns 73 through 80. The first card is number 1, the
data cards are numbered 2 to n-1, and the last card is num-
bered n, where n is the number of cards punched for the
Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank
40 flag = 1 for hexadecimal format
= 0 for character format
41-72 blank

73-80 sequence number 1
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Processing Function: SECHO

Key Word: NONE (FIELD DESCRIPTION CARDS, FORM 1)

Control Parameters:

NONE

Function: Field Description Cards (Form 1)
Defines run number and coordinates of an area.

Card Default: Not applicable.

. .Control Parameters: FEach card is formatted:

RUN (nl), LINE (nz,n3,n4) COL (ns,n6,n7)
where:
RUN (nl) - data is located in run number ng.

Default: None; parameter is required.

LINE (n2,n3,n4) - n, 1is the starting line number; n_, is the
ending line number; and n, is the 1§ne interval.

Default: None; parameter is required.
COL (n.,n_.,n.) - n,. is the left-most column number; n_is the
576’77 { oB . ﬁ
right-most column number; n, is the column

interval.

Default: None; parameter is required.
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Processing Function: gECHO

Key Word: NONE (FIELD DESCRIPTION CARDS, FORM 2)

Control Parameters:

NONE

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable

Control Parameters: Fach card is formatted as shown below.

Required
Column Parameter
*Run number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*T,ast Line 26-30 YES
*Line Interval 31-35 YES
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO
Other Information 59-80 NO

*These parameters can be entered anywhere (without embedded blanks)
in the columns listed; i.e., right or left justified. Also these
parameters are required on the card as they have no program defaults.
The other parameters can be left blank and also have no defaults.

—_



I-193

Processing Function: SECHO

Key Word: « END

Control Parameters:

NONE

Function:

Indicates end of SECHO control cards.

Card Default:

None: Card is requried to be last card in control card file.

Control Parameters:

None.
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Processing Function: SEPARABILITY

Rey '"lord: *SEPARABILITY

Control Parameters:

NONE

Function: Function Selector Card for SEPARABILITY.

Card Default: None; card is required to select the Separability
function.

Control Parameters: None
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Processing Function: SEPARABILITY

Key Yord: COMBINATIONS

Control Parameters:

Nl,Nz';a.

Function: Analyze all combinations of nl channels out of total
card, then n2, etc.... C

Card Default: None; card is required,

Control Parameters:

N1,N2,N3,... = all combinations of N1 channels, N2 channels,
N3 channels, etc., will be analyzed.

Default: None; parameter is required.
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Processing Function: SEPARABILITY

Key "ord: SYMBOLS

Control Parameters:

S,.5

l' 2]'-o

Function: Assigns symbols to classes for printing class pair
headings of interclass divergences.

Card Default:-.

Control Parameters:

8485700 - The single character S is assigned to the
first class, the character S, is assigned to

the second class or pool, etc.

Default: - Symbols A,B,C... are used.
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Processing Function: EP I

ney 'Jord: WEIGHTS

Control Parameters:

5152- . .Sn(W) ,Tszoo .Tn(X) F 2K )

Function: Assigns weight to class pairs.

Card Default: weight is 10 for all class pairs.

Control Parameters:

Slsz...sn(W) - all combinations of class pairs represented by
Symbols Sl’SZ""’Sn are assigned the weight W.

Default: None; parameter is required.

Note: A zero weight on the control card causes the class
pair (or pairs) to be ignored in all computations,
rather than simply assigned a zero weight. This
key word may also be entered as typed input if a
"OPTIONS TYPE" card was input in the input deck.
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Processing Function: SEPARABILITY

rey Vord: CLASSES

Control Parameters:

name (Pl/Cl, C2, C3,.../)

C.l’CZ'CBI LI )

Function: Groups training classes, pools statistics, and assigns
a name and number to the pools; or selects a subset of
those classes defined in the Statistics File.

Card Default: all classes defined in the Statistics File are used
in the analysis.

Control Parameters: Either of the two forms of this card may be
used, but they may not both be used for a
single execution of the function.

Form 1l:

name(Pl/Cl, Coyr c3,.../) - Groups training classes numbered
Ci.ICzl '%,noo' pOOlS the

statistics in pool number P
which is assigned the name
"name". The pool name may be

up to 8 characters long; the

pool numbers must be specified
consecutively, that is, 1, 2, 3,
«++; Class numbers are those
previously assigned in Statistics
function.

Default: No pooling of classes.



Form 2:

Clo Cyr Cyreen
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SEPARABILITY~
Classes

- training classes numbered Cl’ CQ, C3,...

will be used for analysis. This simpler
alternative form of the CLASSES card is
used when no pooling is required; a subset
of the classes defined in the Statistics
File is selected and those classes not
specified on the card are deleted from
further consideration. When this form of
the classes card is used, the pool numbers
are assigned to the chosen classes in
consecutive order beginning with one even
though no classes have been statistically
pooled.

Default: All individual classes are used.

Note: If one or more CLASSES cards are used, all classes

not explicitly mentioned on the CLASSES cards will

be deleted from further consideration and not used
in the analysis.
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Processing Function: SEPARABILITY

Key Uord: caARDS

Control Parameters:

READSTATS

Function: Specifies that a Statistics File punched by STATISTICS
will be included in this group of function control cards.

—_—

Card Default-: Statistics are expected from the disk; they must have
been calculated previously in this LARSFRIS session or
saved from a previous terminal session. In the
latter case, the 'statdeck use' command must have
been typed before executing the present input deck.

Control Parameters:

READSTATS -~ Read statistics deck from cards.

Default: None; the parameter is required.
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Processing Function: SEPARABILITY

Rey Vlord: CHANNELS

Control Parameters:

I,J,K,.o.o--o

Function: gpecifies channels to be used from those present in
the Statistics File. -

Card Default:

All channels in the Statistics File are used.

Control Parameters:

The function uses the channels represented
by the integers I,J,K etc., for selecting a
set of channels and calculating a measure of
separability between classes.

Default: None; if a CHANNELS card is used,

all channels to be considered must
be specified.
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Processing Function: SEPARABILITY

Key Word: PRINT

Control Parameters:

BEST (N)

STATS

SHOW (Fl, F2,...)
DIV (Value)

Function: Specify output options desired.

Card Default: Default values of parameters are used.

Control Parameters:

* BEST (N)

* STATS

* SHOW (Fl1,F2,...)

* DIV (Value)

Results (minimum divergence, average diver-
gence, and weighted interclass divergences)
are printed for the best N channel combinations.

Default: N = 30

Class (or polled class) statistics (means,
standard deviations and correlation matrices
are printed.

Default: No statistics printed.

Prints results for channel combination F1,F2,...
regardless of ranking.

Default: No extra combinations printed.

Prints list of all class pairs with a trans-
formed divergence of 'value' or less for the
'best (N) 'combinations of channels along with
the average of those N divergences, grouping
table is printed with threshold equal to 'value'.

—_—

Default: None
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SEPARABILITY -~
Print

* These parameters may also be entered as typed input on the
PRINT card if a 'OPTIONS TYPE' card was input in the input
deck. The default values for these parameters will be as

listed above or they will be set as previously defined in
the input deck.

** This parameter may only be entered in the control card deck.
It may not be typed as part of the 'OPTIONS TYPE' input.
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Processing Function: SEPARABILITY

Key Word: OPTIONS

Control Parameters:
MAX (Value) +MIN value ,EXCLUDE (F1,F2,...)

+ TYPE » UNTRANS 1 SORT

Function: Specify options desired.

Card Default: Default values of parameters are used.

—~

Control Parameters: Parameters may be input from either the card __

deck or the typewriter, as noted by the
asterisks.

MAX (Value) -~ upper bound on separation measure is set
to value. See the functional description
for its affect on the Separability Results
Listing.

Default: Value = 3000

MIN (Value) ~ lower bound on separation measure is to
Value. See the functional description
for its affect on the Separability Results
Listing.

Default: Value = 0

EXCLUDE (F1,F2,...) excludes from consideration any channel

set that contains the subset F1,F2,...
Default: All channel combinations

considered.
*TYPE - signals that user wants to enter an
additional set of options at the type-

writer.
Default: Keyboard locked. ™




UNTRANS

SORT

**TRANS

**NOSORT

**RESET

**HELP

**TABLE
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SEPARABILITY-
Options

-untransformed divergence results used and printed.
Default: Transformed results used and printed.
~results are sorted and printed by DIJ(MIN).
Default: Results are ordered by D(AVE)
-transformed divergence results are used.

Default: Previous specification.

-rank the channel combinations according to
D (AVE) results.

Default: Previous specification.

-all parameters are reset to the card input or
default values.

Default: Parameters are not reset.

-a list of possible typewriter inputs are typed
at the terminal to aid the user in inputing
cards at the typewriter.

Default: No list printed

-a table of class names, numbers, and their

corresponding symbol assignment is typed at the

terminal for reference.

Default: No table printed

* This parameter may only be used in the input deck.

** These parameters may only be input as a typewriter
option in conjunction with the use of an 'OPTIONS TYPE®
control card. All defaults for options entered at
the typewriter are as listed above.
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Processing Function: SEPARABILITY

Rey Ulord: sTOP

Control Parameters:

None

Function: Terminates the analysis of the number of channels
currently being processed. This card may only be
_entered at the typewriter in conjunction with the

use of the 'OPTIONS TYPE' control card. It is not .
valid in an input deck.

Card Default: Continue analysis of the number of channels

currently being processed by entering optional
control cards from the typewriter terminal.

Control Parameters: Not applicable.
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Processing Function: gEPARABILITY

rey Ylord: DATA

Control Parameters:

None

Function: Indicates the beginning of an input data deck.

Card Default: None; must be present if data deck is included.

Data Deck: Separability will accept the Statistics File in card
form. The user must also include the 'CARDS READSTATS'
control card in his deck.
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Processing Function: SEPARABILITY

Xey Yord. none (Statistics File)

Control Parameters:

None

Function: Statistics File

This deck of cards is produced by the Statistics or
Punchstatistics functions and is never punched by the —
user.

Card Default:

Required when 'CARDS READSTATS' is specified.

Format: The Statistics File contains a header card, several
data cards and an end card. The header and end cards
are described below. Consult the Statistics File
description in the IARSFRIS System Manual for information
on the contents of the other data cards. All cards in
the deck are sequenced in columns 73 through 80. The
first card is number 1, the data cards are numbered 2
to n-1, and the last card is numbered n, where n is the
number of cards punched for the Statistics File.

Header Card

Columns Description
1-33 LARSYS VERSION 3 STATISTICS FILE
34-39 blank
40 flag = 1 for hexadecimal format
= 0 for character format — _
41-72 blank

73-80 sequence number 1




End Card

Columns

1-3
4-15
16-59

60-72
73-80

I-209

SEPARABILITY-
Statistics File

Description
EQ5
blank

ki xPP 1acm cARD OF STATISTICS
DECKbb kxKkkk*k

blank
sequence number n
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Processing Function:  SEPARABILITY

sey Vlord: END

Control Parameters:

Function: Indicates end of function control cards for the
Separability function.

Card Default: None. Card is required at the end of the
Separability function deck.

Control Parameters: None




Processing Function:
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— SMOOTHRESULTS

Key Word:

*SMOOTHRESULTS

Control Parameters:

Function:

Function Selector card for SMOOTHRESULTS

Card Default: None; card is required to select the SMOOTHRESULTS

Control Parameters:

function.

None
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Processing Function: SMOOTHRESULTS

Key Word: INRESULTS

Control Parameters:

TAPE (ttt), FILE(ff)
DISK

Function: Indicates the location of the input Classification
Results File to be processed.

Card Default: None, card is required.

Control Parameters:

TAPE (ttt) - ttt is the tape number containing the Classification
Results File.

FILE(ff) - £f is the file number on the tape which contains
the input Classification Results File.

Default: DMNone. Required if input Classification
Results File is on tape.

DISK - Indicates that the input Classification Results
File is on disk.

Default: None. Required if the input Classification
Results File is on disk.
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Processing Function: SMOOTHRESULTS

Key Word: cprigizg

Control Parameters:

rr, cc

Function: 1ndicates the size of the group of points which are

considered at one time for the smoothing operation.

Card Default:

Assumes a cell size of 2 lines by 2 columns.

Control Parameters:

rr - 'rr' is the number of lines (rows) of classified
data in a cell.

cc - 'ce' is the number of columns of classified data
each cell.

in
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Processing Function: SMOOTHRESULTS

Key Word: OUTRESULTS

Control Parameters:

TAPE (ttt), FILE(ff)
INITIALIZE

DISK s

Function: Indicates the location of the output Classification
Results File that is to be processed.

Card Default: None. Card is required.

Control Parameters:

TAPE(ttt) - ttt is the tape number containing the output
Classification Results File. TAPE(0) indicates a
scratch tape.

FILE (ff) - ff is the file number on the tape which is to
contain the output Classification Results File.

INITIALIZE - indicates that the tape is a new tape, or has not
previously been used for Classification Results
Files. (No checking will be done for existing
files). This is required for new tapes in order
to write a correct label on the tape. Results
will be written in file 1.

Default: 014 tape; Results files have been written
on this tape before.

DISK -~ Indicates that the results file is to be written
onto the disk.
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Processing Function: SMOOTHRESULTS

Key Word: PRIORITY

Control Parameters:

gl, g2, ...

Function: Specifies priority groups or classes whose numbers

are not to be changed when a cell is modified.

Card Default: No groups or classes are given priority.

Control Parameters:

gl, g2, ... - gl is a group or class number which is to be

given priority when cells are modified.
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Processing Function: SMOOTHRESULTS

Key Word: GROUP

Control Parameters:

namel(gl/cl,c2,03.../), name2(g2/nl,n2,.../),...

Function: Groups classes (or pooled classes) from the input
Classification Results File for calculation and new
class assignment purposes; assigns group names and
numbers.

Card Default: No grouping -

Control Parameters:

name(gl/cl,cz,c3.../) - groups classes numbered C17C5sC and

Feae
assigns the number 91 and the ngme "name"
to the group. The group name may be up to

8 characters long; group numbers must be
assigned consecutively (that is, 1,2,3,...);
class numbers are classification pool
numbers from a previous classification.

Any classes not included in the GROUP card
are assigned group numbers gi+l, gi+2""
where 9; is the highest group number on the
GROUP card.
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Processing Function: SMOOTHRESULTS

Key Word: WEIGHTS

Control Parameters:

Wl,Wz,...

Function: Aagsgigns weights to class groups or class pools to
influence the selection of the dominant class in each
cell.

Card Default: Egqual weights are used.

Control Parameters:

Wi rWoreo. - W, is the weight to be assigned to the i-th
group or pool of classes. . Weights may be
entered as integers or decimals, and the
number of weights must equal the number of

groups (or pooled classses if no grouping
was requested) .
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Processing Function: SMOOTHRESULTS

Key Word: BLOCK

Control Parameters:

RUN(nl), LINE(nz,nB,n4), COL(nS,ne,n7)

Function: r1gentifies the portion of the input classified area to be

processed by SMOOTHRESULTS.

Card Default: Entire area is processed.

Control Parameters:

RUN(nl) - data from run number ny will be used.
LINE(nz,n3,n4) - every n,-th line beginninngith the n,-nd
' line and ending at the n3—rd line will be
displayed.
COL(n5,n6,n7) - every n.-th column beginning with the n_.-th
column Z

nd ending at the n6-th column will
be displayed.
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Processing Function: SMOOTHRESULTS

Key Word: MIXCLASS

Control Parameters:

namel (pl, p2~p3, ...), name2(p4-p5, p6, ...),

Function: Defines new classes which are mixtures of points

belonging to the grouped classification pools or
classes.

Card Default: Use existing groups or classes only.

Control Parameters:

namel (pl, p2-p3, ...) = defines a new class called "namel."
The points in a cell are assigned to
this new class if pl% of the points
in a cell are in group 1, between
p2% and p3% of the points are in
group 2, etc. A percentage or
range of percentages must be pro-
vided for each classification group
(or pooled classes if no grouping
specified).




I-220

Processing Function: SMOOTHRESULTS

Key Word: END

Control Parameters:

Function: Indicates end of function control cards for the
SMOOTHRESULTS function.

Card Default: None. Card is required at the end of the
SMOOTHRESULTS function deck.

Control Parameters: None
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Processing Function: gpaTISTICS

Xey Vlord: *STATISTICS

Control Parameters:

Function: Function Selector Card for STATISTICS.

Card Default: None; card is required to select the Statistics
function.

Control Parameters: None
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Processing Function: STATISTICS

Key Word: OPTIONS

Control Parameters:

HIST(nl,nz,nB,...)

Function: When HIST is specified on the PRINT and OPTIONS cards,
HIST parameter selects channels to be used for histo-
grams.

Card Default: Histograms all channels specified on CHANNELS card.

Control Parameters:

HIST(nl,nz,n ) — specifies that only channels n

ll nzl
Nyse.. are to be histogrammed. These

3re-

must be a subset 0of the channels speci-
fied on the CHANNELS card.

Default: None; parameter is required.
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Processing Function: STATISTICS

Key Uord: PRINT

Control Parameters:

w0

HIST
.C

]

SPECTRL (C
F,C

F
CORRE| C
F,C

COSPEC(cl,cz,c3,...)

Function: Specifies printed output for Statistics function.

Card Default: Control parameter defaults used.

Control Parameters:

HIST (F) -
HIST (C) -
HIST(F,C) -

SPECTRL (F) -
SPECTRL(C) -
SPECTRL (F,C)

CORRE (F) -
CORRE (C) -
CORRE (F,C) -

print histograms for fields only.
print histograms for classes only.
print histograms for fields and classes.

Default: No histograms printed.

print spectral plots for fields only.
print spectral plots for classes only.
print spectral plots for fields and classes.

Default: No spectral plots for fields and
classes.

print statistics for fields only.
print statistics for classes only.
print statistics for fields and classes.

Statistics printed include means standard deviations
and correlation matrices.

Default: No statistics printed.




COSPEC(cl,cz,c3,...)
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STATISTICS-
Print

- print a coincident spectral plot

containing classes CysCysC3rees

This parameter may be repeated any
number of times. One plot will be
printed for each occurrence.

Default: A coincident spectral plot
containing all classes is
printed.
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Processing Function: STATISTICS

Key Yord: PUNCH

Control Parameters:

CHARACTERS

Function: Requests punched Statistics File.

Card Default: No punching.

Control Parameters:

CHARACTER - punch class means and correlation matrices in
character format.

Character form means each mean value and covari-
ance value is represented as n.nnnnnnnE + jj

(n.nnnnnnn x 1033).
Default: Punching done in binary form.

Binary form represents each number in four card
columns, one byte per column in EBCDIC card code.
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Processing Function: STATISTICS

Key Word: CHANNELS

Control Parameters:

A(I/P,Q/+I/RyS/+ee.) ,B(R/W,X/,L/Y,Z)seve)yen.

Function: Specifies channels to be used and controls the cali-
bration of the data from the Multispectral Image Storage
Tape.

Card Default: None; card is required to specify channels to be
used.

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis are to be calibrated.
The table below shows what the codes select.

Calibration Code Data Calibrated Using
1 co |

a

c2

CO0 and C1

CO0 and C2

Cl and C2

Uncalibrated

~N o s W N

In the general form of the CHANNELS card the integers I, J,

K, and L are the channels selected. Channels I and J are to be
calibrated using calibration code A while channels K and L are
to be calibrated using calibration code B. The real numbers

P, Q, R, 8, W, X, ¥, and Z are fixed calibration levels in-
serted for the channels they follow.
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STATISTICS-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system {use fixed
levels from the tape), he can enter the card in the forwm:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I,3,K,L,...

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

CO0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl values {(calibration code 4) to channel 10. The
CO0 value is again zero and the Cl value is 800.

CHANNELS 1(1/0.0/,3/0/,4/0/) ,4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use C0 stored on the

tape.
CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements,
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips,
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Processing Function: STATISTICS

Rey Vord: gCALE

Control Parameters:

SPCLOW (n, )
SPCINT(nZ)
Function: Modifies axes for printing spectral plots.

Card Default: Control parameter defaults used.

Control Parameters:

SPCLOW(nl) - set low end of spectral plot abscissa to n,.

Default: nl =0
SPCINT(nz) - set each spectral plot di#ision to a value of
n,.
2

Default: n., = 3
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Processing Function: STATISTICS

Key Word: DATA

Control Parameters:

None

Function: This card must precede the first card of the data deck.
It immediately follows the last function control card.

Card Default: None; the training field data cards are required.

Data Deck: The training field data cards consist of a number of
groups of cards, each group describing one training
class. Each group begins with a card of the form:

CLASS name

where CLASS starts in column 1 and name is the name
assigned to the class. The CLASS card is followed by
one or more Field Description Cards (either fixed or
free form) defining the training fields for the class.
The maximum number of classes is 60. A description
of the Field Description Cards follows.
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Processing Function: STATISTICS

Key Word: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:

RUN(nl),LINE(nz,n3,n4),COL(nS,n6,n7)

where:

RUN(nl) - data is located in run number n,.
Default: None; parameter is required.

LINE(nZ,nB,n4) - n, is the starting line number; n, is
the ending line number; and n, is the
line interval.
Default: ©None; parameter is required.

COL(nS,nG,n7) - ng is the left-most column number;

ng is the right-most column number;

n7 is the column interval.

Default: None; parameter is required.




I-231

Processing Function: STATISTICS

Rey flord: None (Field Description Cards, form 2)

Control Paramcters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required

Column Parameter
*Run Number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*Last Line 26~30 YES
*Line Interval 31-35 YES
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO
Other Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right

or left justified. Also these parameters are required
on the card as they have no program defaults. The
other parameters can be left blank and also have no
defaults.




Processing Function: STATISTICS

I-232

Rey Vord: gnp

Control Parameters:

Function: rpdicates end of function control cards for the
Statistics function.

Card Default: yone. cCard is required at the end of the
Statistics function deck.

Control Parameters: pyone
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Processing Function:  TRANSFERDATA

Rey Viord:. *«pRANSFERDATA

Control Parameters:

Function: punction Selector Card for TRANSFERDATA.

Card Default: yone; card is required to select the Transferdata
function.

Control Parameters: nNone
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Processing Function: TRANSFERDATA

Rey llord: opaPpE

Control Parameters:

TAPE (xxx) ,FILE (xxx)

Function: Specifies tape output, and identifies the tape and
file numbers to be used.

Card Default: No tape output. If no output is specified (tape,
print, or punch), the printing of data only (the
PRINT DATA control card) is the default.

Control Parameters:

TAPE (xxxX) - requests data be output on tape xxx.
Default: None. Tape number must be specified.

FILE (xxx) - output is to be stored in file xxx of requested
tape.

Default: FILE(l) of the specified tape.

Note: Module numbers are used on tape and punched ocutput.
See the description of the OPTIONS control card.
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Processing Function: TRANSFERDATA

sey lord:. PUNCH

Control Parameters:

None

Function: Specifies punched output.

Card Default: No punched output. If no output specified (punch,
tape, or print), the printing of data (the
PRINT DATA control card) is the default.

Control Parameters: None

Note: Module numbers are used on tape and punched output.
See OPTIONS.
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Processing Function: TRANSFERDATA

Rey Tlord: pRrINT

Control Parameters:

DATA
ROLL

Function: Specifies printed output.

Card Default: If no output specified (print, tape, or punch),
printed output of data only (the PRINT DATA
control card) is the default.

Control Parameters: Either DATA or ROLL or both must be specified.

DATA - Requests printing of the data values.

ROLL - Requests printing of the roll parameters.
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Processing Function: TRANSFERDATA

RKey Vlord: OPTIONS

Control Parameters:

MODNO (xxx)

Function: Specifies the identification number (module number)
for each group of data that is to be written on the
output if tape or punch output (TAPE or PUNCH control
cards) was requested. Each group (or module) of data
is defined by a single Field Description Card. There
are no module numbers assigned if only printer is
requested.

Card Default: The module number starts at 1 and increments by 1
for each succeeding module.

Control Parameters:

MODNO (xxx) - assigns module number xxx to the first unit of
tape and/or punched output; following units
will be numbered sequentially, one number greater
than the previous one.

Default: None; the parameter is required.
Note: The detailed format of the output module is given

in the functional description of TRANSFERDATA in
Secion 6.
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Processing Function: TRANSFERDATA
Key Word: CHANNELS
Control Parameters:
A(I/P,Q/+3/R;S/y o) B(R/W, X/, L/Y,2)pees)enn

Function: Specifies channels to be used and controls the cali-
bration of the data from the Multispectral Image
Storage Tape.

Card Default: ©None; card is required to specify channels to be
used.

Control Parameters:

A and B are calibration codes which indicate to the program
how the channels in the parenthesis are to be calibrated.
The table below shows what the codes select.

Calibration Code Data Calibrated Using

1 co

2 Cl

3 Cc2

4 CO0 and C1

3 CO0 and C2

6 Cl and C2

7 Uncalibrated

In the general form of the CHANNELS card the integers I, J,
K, and L are the channels selected. Channels I and J are
to be calibrated using calibration code A while channels K
and L are to be calibrated using calibration code B. The
integers P, Q, R, S, W, X, Y, and 2 are fixed calibration
levels inserted for the channels they follow.
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TRANSFERDATA-
Channels

Several forms of the CHANNELS card may be used. If the user
desires not to enter fixed levels into the system (use fixed
levels from the tape), he can enter the card in the form:

CHANNELS A(I,H,...),B(K,L,...)

If the user wants to assume a calibration code of 1 and
the fixed level of CO0 to be from the tape for all desired
channels, a card can be used in the form:

CHANNELS I’J,K,L,no-

The example below shows a CHANNELS card that selects channels
1,3,4 and 10. The card also assigns calibration values for

C0 (calibration code 1) to channels 1, 3 and 4. The value that
is assigned is zero. The second expression on the card assigns
both C0 and Cl values (calibration code 4) to channel 10. The
C0 value is again zero and the Cl value is 800.

CHANNELS i(r/0.0/,3/0/,4/0/),4(10/0,800/)

The following card will assume a calibration code of 1 for
selected channels 1, 3, 4, and 10 and use CO0 stored on the
tape. ’

CHANNELS 1,3,4,10

Note that the use of the CHANNELS card does not require the
user to determine the processing constants of the system or
the constants required to calibrate the data. He is
required to know the irradiance values (or percent reflec-
tance) of the calibration sources used in the system and

the numerical value he wants to assign to these measurements.
At present, the characteristics of the sources are not known.
What is significant here is that the user now has the
ability to experiment with the data to determine these
characteristics, to test hypothesized characteristics, or

to use determined characteristics when they are known.

For more information concerning calibration, refer to LARS
Information Note 071069, "Calibration of Scanner Data for
Operational Processing Programs at LARS", by Terry L. Phillips.
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Processing Function: TRANSFERDATA

Rey llord: DATA

Control Parameters:

None

Function: Specifies beginning of data cards.

—_

Card Default: None; card is required to mark the beginning of the
Field Description Cards.

Data Deck: A deck of Field Description Cards that identify the
Multispectral Image Storage Tape data to be trans-
ferred is required. The two forms of these cards are
described on the following pages.
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Processing Function: TRANSFERDATA

Key Word: None (Field Description Cards, form 1)

Control Parameters:

None

Function: Field Description Cards (Form 1)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted:

RUN(nl),LINE(nz,n3,n4),COL(nS,nG,n7)
where:
RUN(nl) - data is located in run number n, .
Default: None; parameter is required.
LINE(nz,nB,n4) - n, is the starting line number; n, is
the ending line number; and n, is the

4
line interval.

Default: None; parameter is required.

COL(nS,n6,n7) - ng is the left-most column number;
ng is the right-most column number;
n, is the column interval.

Default: None; parameter is required.
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Processing Function: TRANSFERDATA

Rey Ylord: None (Field Description Cards, form 2)

Control Paramcters:

None

Function: Field Description Cards (Form 2)

Defines run number and coordinates of an area.

Card Default: Not applicable.

Format: Each card is formatted as shown below.

Required

Column " Parameter
*Run Number 1-8 YES
Field Designation 11-18 NO
*First Line 21-25 YES
*Last Line 26-30 YES
*Line Interval 31-35 YES
*First Sample 36-40 YES
*Last Sample 41-45 YES
*Sample Interval 46-50 YES
Class Name 51-58 NO
Other Information 59-80 NO

*These parameters can be entered anywhere (without
embedded blanks) in the columns listed; i.e., right

or left justified. Also these parameters are requirec¢

on the card as they have no program defaults. The
other parameters can be left blank and alsc have no
defaults.
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Processing Function: TRANSFERDATA

Key llord: END

Control Parameters:

Function: Indicates end of function control cards for the
Transferdata function.

Card Default: None. Card is required at the end of the
Transferdata function deck.

Control Parameters: None




