NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



i

e aod

S T e T LR T R, . T
P P s T I RNy . ==

“Made available under NASA ;ponspﬁh‘p
in the interest of early and wide dis-

~ semination of Earth Resources Survey

Program intorqation and Vﬁilhout IM
for any use made thereof.

&——-—‘J

FINAL DESIGN SPECIFICATION

FOR

LARSYS MODIFICATION/FISHER
F-DISTRIBUTION THRESHOLDING

21 PECIFICATION ¥OR
-10210 FINAL DESIGN 5P ICATLO
iﬁggy; MODQFICATZON/FISHER F-DI§B%I§UI$@N
THRESHOLDING (Lockheed BElectronics CO.|

61 p HC A04/HF AO1

Lockheed Electronics Company, Inc,

CsCL 053 _
53743

Prepared By

Aerospace Systems Division

Houston, Texas

Contract NAS 9-15200
For

EARTH OBSERVATIONS DIVISION

Houston, Texas
December 1976

a0-10210

JSC-11864

NASA CR-
JEOEHS

oy v

Hol-29789

gnel s
00210

National Aeronautics and Space Administration

LYNDON B. JOHNSON SPACE CENTER

LEC-9963




JSC-11864

FINAL DESIGN SPEGIFICATION
FOR

LARSYS MODIFICATION/FISHER

F-DISTRIBUTION THRESHOLDING

Job QOrder 81-127
(TIRF 76-0074)

PREPARED BY

KM K/:%\

R M. Rodrlguez

APPROVED RY

MA;w”/JQbA%“ 4{&;€;LOWNAV\J

P. L. g&umm, Supervisor
Software Development Section

Prepared by

LLockheed Electronics Company, Inc.
For
Earth Observation Divisior

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LYNDON B. JOHNSON SPACE CENTER
HOUSTON, TEXAS

December 1976

LEC-9963




7 S

TABLE OF CONTENTS

PAGE

1. SCOPE & v v v v v v v v v e e e e e e e e e 1-1
2. APPLICABLE DOCUMENTS . . . v v ¢ « ¢ +v v v o o o 2-1
3. SYSTEM DESCRIPTION ., . . . . . v v v v v v v 0 o 3-1
4, OPERATION . v v v v v v v v v e v e e e e e e e 4-1
5. TEST PROCEDURE . . . « v v v v v e v v v v v e 5-1
6, TEST VERIFICATION . . . + « v v v v v v v v o o v 6-1

APPENDIX A FLOWCHART . . . . « ¢ v ¢ ¢ v o v v ¢ v A-1

B LISTINGS e e e e e e e e e e e e e e B-1

{

C MAPTAP FORMAT . . . . . . . « .« « « + . C-1 i

"D - ERROR MESSAGES . . . . . « « « ¢« « ¢« . D-1

% B T R o L 2T PN, . e .
CRRUEUING FUEE LA NGT FILMED

iii

o

-t PPouELN



.

Wl T T

1. SCOPE

This specification establishes the final design of modifications
to the display processor within the EOD-LARSYS system, as speci-
fied in IDSD category 1 task agrcement, titled '"LARSYS Modifica-
tion/Fisher F-distribution Thresholding".
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2, APPLICABLE DOCUMENTS
The following documents form a part of this specification:

o User Documentation, EOD-~LARSYS LEC-3984 Rev.
o Task Agreement Titled: LARSYS Modification/Fisher F-

distribution Thresholding
o TIRF 76-0074

2
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3. SYSTEM DESCRIPTION

3.1 HARDWARE DESCRIPTION
" N/A

3.2 SOFTWARE DESCRIPTION

The purpose of this modification was to develop a fifth
thresholding option for the DISPLAY processor of the EOD-LARSYS
system. The new option uses program generated Fisher F-distri-
bution values as the threshold to determine assignment of pixels
to the null (thresholded) class.

The other thresholding options provided by the DISPLAY
processor are:

o NO THRESHOLD
Thresholding with user-supplied (INPUT) threshold values

o Thresholding with "Empirical' distribution of quadratic
function values (program generated).

0 Thresholding with CHI-Squared distribution values (program
generated)

The modification for the Fisher F-distribution option was
incorporated into the existing program logic. An additional
routine, FDIST, was generated to Compute the Fisher F-distribution
values. The LARSYS segmentation map (LARSAA) was modified to in-
clude the FDIST routine in the display overlay. Record two of
the MAPTAP file, created by CLSFY1l, was modified to include the
number of pixels in each training subclass (KEPPTS(NOSUB2)). The

DISPLAY common block, DISPL, in the proc element CMBK10 was increascd

to include KEPPTS(60).

3
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Changes were made to the following routines in the DISPLAY
processor: CLSFY1l, DSPLAY, REDIF3, SETUP3. These various
elements will be discussed in the order of use. Appendix A
contains a DISPLAY processor flowchart. The program listings
are in Appendix B, in alphabetical order.

3.2.1 DSPLAY

3.2.1.1 Linkage

‘DSPLAY is called from the LARSYS system executive routine, MONTOR.

DSPLAY calls SETUP3, DSPLY1l, EMTHRS, FDIST, DSPLY2, and PRTFCT.

3.2.1.2 Interface

The DISPL common block is used as an interface among all the
DISPLAY processor's routines.

3.2.1.3 Inputs

None
3.2.1.4 OQutputs
Prints error message on printer - see Appendix D.

3.2.1.5 Storage Requirements

Storage used: Code = 3078, Data = 408

3.2.1.6 Description

DSPLAY is the driver for the DISPLAY Processor. It was modified
to enable it to test for the FISHER F-distribution thresholding
option and to call subroutine FDIST to compute the threshold

T
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values. All other processing in DSPLAY remains the same.

3.2.1.7 FLOWCHART
See Appendix A.

3.2.1.8 LISTINS
See Appendix B.

3.2.2 CLSFY1
3.2.2,1 Linkage

CLSFY1 is called from CLSFY. CLSFY1l calls RELERR, WRTFLD,
THRESH, WRTMTX, MCHLSK.

3.2.2.2 Interface
N/A

3.2.2,3 Inputs
None

3.2.2.4 OQutputs

CLSFY1 outputs a MAPTAP file. (See Appendix C for MAPTAP format)
and outputs tabular listing on printer.

3.2.2.5 Storage Requirements

Storage used: Code = 16118 Data = 4378

3.2.2.6 Description

CLSFY1 was modified to enable it to output the total number of

training field pixels (KEPPTS) per subclass on the second record
of the MAPTAP file.

5
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3,2.2.7 Flowchart
N/A

3.2,2,8 LISTING
Gee Appendix B.

3.2.3 SETUP3

3.2.3.1 Linkage

SETUP 3 is called by DSPLAY. SETUP3 calls FIND, NUMBER, FSBSFL,
REDIF3, WRTFLD.

3,2.3.2 Interface
N/A

I

3.2.3.3 Inputs
None

3.2.3.4 OQutputs

Prints list of options selected and diagnostic messages.

3.2.3.53 Storage Requirements

Storage used: Code = 14648 Data = 5538

3.2.3.6 Description

SETUP3 initializes the reading of the classification results
(MAPTAP) file and the input processor control card(s). It also
prints a list of the options that were selected and determines

the coordinates of the rectangular areas which encompass the
training or test ficlds required. SETUP3 was modified to enable it

b




to read the modified second record of the MAPTAP file, to recognize
the FISHER option, and to print the message "Apply FISHER F-dis-
tribution thresholds",

3,2.3.7 Flowchart
N/A

3.2.3.8 Listing
See Appendix B.

3.2.4 REDIF3

3.2.4.1 Linkage

REDIF3 is called by SETUP3, REDIF3 calls CHIN, NXTCHR, FIND,
FLTNUM, LAREAD.

3.2.4.2 Interface
N/A

3.2.4.3 Inputs

REDIF3 reads the supervisor (control) cards in the input cards
and STAT data from the MAPTAP file.

3.2.4.4 OQutputs
Prints diagnostic messages.

3.2.4.5 Storage Requirements

Storage used: Code = 14528 Data = 5458
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3.2.4,6 Description

REDIF3 reads and analyzes the input processor control) cards to
set processor control flags, The routine was modified to recog-
nize the FISHER option card and in this prore¢ss, the logic to

test the threshold options was changed because of the increcased
number of options. A new feature was added to limit the threshold
option to be the last one read, in case more than one threshold
option was requested. The FTSHER threshold option includes a

test to assure that the number of pixels for cach subclass is
greater than the number of channels, which is required for the
threshold value to be computed correctly for the given subclass,

3.2.4.7 Flowchart
N/A

3.2.4.8 Listing
See Appendix B.

3.2.5 FDIST
3.2.5.1 Linkage
FDIST is called by DSPLAY. FDIST calls FISHIN.

3.2.5.2 Interface
N/A

3.2.5.3 Inputs
None

3.2.5.4 OQutputs

None

3
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3.2,5.5 Storage Requirements

Storage used: Code = 1038 Data = 1368

3,2.5,6 Description

The FDIST routine computes the threshold values for the FISHER
F-distribution option. FDIST uses the FISHIN routine from the
UNIVAC system's STAT~PACK library to obtain the FISHER F-distri-
bution values. The following equations are used to arrive at
the threshold value:

VAR = FISHIN(F(I),N1,N2$1) ---value returned from FISHIN

Parameters:

F(I) = confidence level , for subclass I
N1 = No. of channels
N2 = No. of samples - No. of channels (i.e., KEPPTS(I)-N1)
$1 = overflow condition address return.
FK = PAN+1)MN-1) where P = No., of channels

N

it

No. of samples
THRES = FK*VAR

The threshold values are computed for each subclass. If the
FISHIN routine returns an overflow condition for a particular
subclass, the threshold value will be set to 999.999 for that
subclass.

3.2.5.7 PFlowchart
N/A
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3.2.5.8

Listing
See Appendix B,
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4.0 OPLRATION

The EOD-LARSYS system of processors operates on the UNIVAC

EXEC2 computer cystem. The user is required to set-up an input

deck of cards containing the processor control cards as described
in the LARSYS users document and to submit the deck to the
computer center.

The following processor contrcl card is required to initiate

the F-distribution threshold options. Changes were made to the

DISPLAY processor operating instructions in the LARSYS user docu-
ment to reflect the addition of this processor control card:

OPTIONS . FISHER
%

Compute thresholds from the FISHER
F-distribution, using the confidence

levels input on the threshold control
card.

If the threshold control card is input, one of the four options
(CHI-SQUARE, FISHER, EMPIRICAL, or THRESHOLD VALUES) should

be input also. If the option card is omitted and the THRESHOLD
card is input, CHI-SQUARE is assumed. If more than one thresh-
old option is input, only the last one rcad will be performed.

—
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5.0 TEST PROCEDURE

Make runs on each of the threshold options including the
"'no threshold" option to verify the operation and performance
of the new FISHER F-distribution threshold option, and test the
integrity of the system. In addition the STATS, PLOT, PLT,
OUTLINE and FILTER options are turned on for each run to make
all runs on the same set of data.

The outputs of the five thresholding options are compared and
check for accuracy. The FISHER input and output is analyzed.

o

—tta Vs [ st - I P - R - Y



a—"

6,0 TEST VERIFICATION

For LARSYS Modification/Fisher F-Distribution'Thresho]ding

This verification is being conducted to insure that the delivered
program products satisfy the requirements as originally stated by
the requesting organization.

7/(’ K; ,./!.7')'1‘5“.("@‘/

NASA Monfitor

iﬁm

Requestor
Developer

</_ﬁ , / )y
(e

Cognizant System Manager

Quality Assuranc

Verification Date: /V;/A{ZK;VAQ
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DSPLAY

SETUP3-INITIALIZE TAPE
READ AND INPUT CARD
READ.

v

- REDIF3-READ AND ANALYZE
INPUT CONTROL CARDS.

COMPUTE CHI-SQUARE THRESHOLD
VALUES, IF REQUESTED, OR
READ INPUT THRESHOLD VALUES,
IF_REQUESTED.

SETUP3-PRINT OPTIONS

SELECTED. DETERMINFR
TEST/TRAINING FIELD COORD

v_

DSPLY1-READ NEXT 2
RECORDS FROM MAPTAP
AND PRINT STATISTICS IF REQUESTED.

[EMTHRS -COMPUTE EMPERICAL
THRESHOLD VALUES AND/OR

EMPERICAL PLOT AS REQUESTED.

THRESHOLD

FDIST-COMPUTE FISHER
ES—>{ F-DISTRIBUTION
THRESHOLD VALUES.

F-DISTRIBUTION
HRESHOLDS

DSPLYZ2-PRINT MAP IF

REQUESTED, BUILD PERFORNANCE
TABLES(PCT)

¥

PRTPCT-PRINT PERFORMANCE

TABLLES.,
RETURN  )----- to EOD LARSYS (MONTOR)

/8
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o POP, o CABKi0,CRokIg

03 NOV 14
P0P LI 2v0) 0010 -
THIS PROC CLEMEMT PROCESSED ON 03 NOV 7o AT 14:3511\7
000001 PROC ORIGEN | ENTAY POINT & CoBki0s  FCOPY
800002 CONMON/DISPL/CATFLG,CATNARIG) ), CLSNARIG) ), SUBNAR(GL ), SUBNDLGD),
00000) L] SUBCAT(40),CLSSUBLGO ), NOMAP, TOTVYY, NOSUN),
000004 v L] PCFOKY , TSTREY, TANKEY, THRSKY,STATRY , ENPTAS, THASVYA,
0040008 L] PLYKEY,BAFLG, BACONS, BNFEAT, COATE(2),
000004 . FLOSV2,FICLO2,VERTH2,FLOSVI,FIELDI,VERTR),PCTIDY,
Q00007 + . THRES(60 1, SYRATXI 46 ), NIGHL S0 ),CONIS0)
000008 L] +FLOKEY,NOFLD2 ,NOFLO),NOFET2,FETVC21I0)
00000¢ . ) . yNOSUB2,NOTAFOD, TOTVT2,NOCLS2
900010 . JEATNOLG0 ), NOCAT, FILTERN, RAPFAY
000011 L4 o»DESKEY, DESUNT, DESQTH, CADP ,ACROP, ADTHER, ATOTAL
000012 . oSITELY ), ANALYSL) ), CAMID ), CAPRKEY,KEPPTSIS0)
000013 ‘ END
00001 PROC ONIGIN 2 ENYAY POINTY 2 CONVi0e FCOPY
000015 Ce v
000016 Ce COMMON BLOTK OTSPL IS USED ONLY IN THE DISPLAY PROCESSOR
0000)VT Ce
000018 Ce
000019 Ce DEFINITIONS
000020 Ce
000021 Ce CATFLG = FLAG INDICATING WHEYNER QR NOT CATEGORY PERFOAMANCE
000022 Ce REPOATYS AUST BE GFENERATED,
00002) Co CATNAM -~ NAMES OF CATEGORIES, READ FROM mAPTAP,
000024 Ce CLSNAM - NAMES OF CLASSES, READ FROM NAPTAP,
000025 Ce SUBNAM - NAMES OF SUACLASSES. READ FROM mAaPTAPR.
000024 v Ce SUBLAT ~ SUBCLASS~CATEGORY CIRRESPINDENCE VECTOR
009927 Ce CSUBCATII =M  MEANS SUBCLASS 1 AELANGS TO CATEGORY m)
000023 Ce CLSSUM ~ SUBCLAS5-CLASS CORRESPONODENCE VECTYOR,
000929 Ce (CLSSUBLE =M MEANS SUBCLASS | BELONGS YO DLASS M)
fed- RGN . DPAGE 1S
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400031
000032
400023
0000)e
000038
000034
00003°"
600018
000039
000040
000041
000082
000043
000049
0000~
000044
0cooar
0060%4
0006049
060050
000051
8600052
000053
60005
000055
065056
ooo0os?
060058
066059
003043

003G6)

Ce

NOMAP = TAIGGER INGICATING WHETHER ON NOT A MAP 15 TO AL PRINTCO
TOTVY) - TOYAL NO, AF VEATICES IN INPUT TEST FIELODS,
NOSUS) - MO, OF SUBCLASSES USED IN CLASSIFY PLUS ONEL,FOR THE
THRESHOLD CLASS,
PCFOKY = K€Y INOSCATING WHETHER OR NOT GROUND TRUYH PEAFORAANCE
REPORTS ARE YO BE PAINTED ON A PEA FIELD BASIS,
TSYLEY « CEY INOICATING MHETHENR OM NOT TEST FIELDS WERE INPUT,
TANKEV = KEV INDICATING WHETHER OM NOT TRAINING FIELOS ARE VO
BE OQUTLINED,
THASKY - THRESHOLD KEY
=) APPLY CHI=SQUARE THRESHOLOS
T2 APPLY EMPLIMICAL THRENWOLDS
23 APPLY USER-IKPUT THRESHOLOS
4 APPLY FISHER DISTRIBUTION THRAESHOLD
Z0 N0 THAESHOLOING
STATLY = KEY FOR PRINTING STATS FROA AapPTap
EAPTAS - EMPIRJCAL THAESHOLODING FLAG
THRSYA = USER-INPUT THRESHOLD VALUE FLAG
PLYKEY = FLAG FOR PAINTING CUMMULATIVE HISTUGRAAS OF QUADRATIC
FORA, ‘
BAFLG -~ FLAG INDICATING WHETHER OR NOT & B-nATAIX Waf
APPLIED IN CLASSIFY.
BACOMS - ND. OF LINEAR COMBINATIONS IN B-nATAIX
BAFEAT - MND. OF CNANNELS USED IN COMPUTING B-mavTARIX
COATE - DATE 0F CLASSIFICATION
FLDGV2 - ADDRESS IN CARRAY! FOA TRAINING FIELD INFOAMATION,
FOR EACH TRAINING FIED 4 PTECES OF INFORPATION ARE
STORED = ISFIELD NAME
2=CLASS ND,
:=§uacuass NG,
T 4=NO. DF VERTICES
FIELQ? - ADDRESS IN 'ARRAY' FOR RECTANGULAR AREA SURROUNDING
—
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¥ Co EACH TAMINING FIELD, FOR CA.. TAAINING FIELD § PIECES

, 990043 Ce OF INFORRATION ARE $TONEO,
| 000049 e ) LELINE STARY
! 000Ces e 2ELINE END

000066 Ce 325ARPLE STARY
L 000047 e 42 SANPLE END ;
' 000060 ‘ Ce S:POINTER INTO VERTEN ARRAY FOR VIATICES |

000069 Co OF THIS FIELD, |

099070 Co VERYEZ - ADMESS IN PARRAY' FOA TRAIMING FIELD VERTICES, |
; 890071 Co FLOSVY = SAME AS FLOSYZ FOR TEST FIELDS 1
[ 000072 o FIELO) - SARE AS FIELD2 FOR TEST FIELDS i
; 000073 Co YEATI) - SAME AS VERTA2 FOR TEST FIELODS |
i 200074 : Co PCTIOD ~ ADURESS NN+ ARRAY/ FON PERFORMANCE TABLE, 1
| 000075 Co THAES - TWRESHOLO VALUES 1
| 000074 Co SYRATE - SVABOLS FOR EACH SUBCLASS, PLUS THRESWILD SYARDL 1
“ 000017 . Co AND OUTLINE SYASLS, ?
| 000078 co WIGH - TRRESHOLO REJECTION PERCENTAGE - EAPIRICAL OPTION '
i 060079 » Co CON - CONSTANT FACTOR FRON PROBABILITY OENSITY FUNCTION 1

000080 . Ce FROAM CLASSIFY, ONE FOR EACH SUBCLASS, ‘
: 000001 Ce FLOKEY - KEY INDICATING WHETHER GAOUND TAUTH FIELOS ARE ;

000082 : Co ASSOCIATED WITH CLASSES OR SUBCLASSES,

000083 Ce NOFLD2 - NO, OF TRAINING FIELDD
r 000084 Ce NOFLD) -~ NO, OF TEST FIELDS

000085 Co NOFET2 - NO. OF CHANNELS USED IN CLASSIFIGATION, %
} 000086 Ce FETVC2 ~ CHANNELS USED IN CLASSIFICAYION, 1
; 000087 Ce NDSUBZ - ND, OF SUBCLASSES USED IN CLASSIFICATION. ?
l 000088 Ce NOTRFD - NO., OF GRJUND TRUTH FIELDS FOR WHILH PERFORMANCE ii
? 000089 Ce TABLES WILL BE MADE, EQUALS NOFLD3I DR NOFLOZ2, }
. 000030 . Cs ! TOTVI2 - TOTAL NO, OF VERTICES FOR YRAINING FIELDS, i 1
’ 000091 Ce NOCLS2 - ND, OF CLASSES USED IN CLAGSIFICATION,

000092 Cs KATNO =~ CLASS - CATEGORY CORRESPONDENCE VECTOR

000093 Ce (KATNOC T )= MEANS CLASGS {4 J5 IN CATEAMRY M)
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000093
000094
00009/
000098
000099
000100
000101
000102
90010)
000304
000205
¢00404
egotov
#o0108
600109
000110
06011}

000112
cAsK10

PROCEDURE

Ce NOCAT
Ce FILYEN

Co RAPFAT »

= NQ, OF CATEGOMIES,
= FLAG FOR SPATIAL FILYEAING OPTION,

FORMAT FOR QUTPUY mAp TAPL

Ce OESKEY = REY INOICATING WACTHER OR NOT DESIGNATED FIELDS WERE INPUI
Ce JESUNT = MO, FOR DESIGNATED UMIDENTIABLE (ND5SUB2¢5)
Ce . DES0YN -~ NO, FOR OESTGNATED QYHER  ¢NOSUB2e6) %
Ce CROP =~ WAL OF CAOP FOM WALCH INTENSIVE TEST SITE SUNAARY !
Ce BEPORT 15 TO OF PRAINTED, CAOP 15 YO BE CONPARED WITH OTHEI ;
Ce OCROP - ACRES OF ‘CROPY  « USER INPYY *
Co ADTHER = ACAES OF 'OIWER! = USER INPUT 1
Ce ATOTAL = TOTAL ACRES IN CLASSIFIED SEGMENT 1
|
Cn SITE = NARE OF SITE (CLASSIFIED SEGAENT) 1
te ANALYS - NAAE OF ANALYST PLAFOAMING STUOY K
Ce CARS . =~ MARME OF PAOCEDURE CONFIGURATION USED IN STuOY /
Ce CAPKEY - KEY FOA GENEMATING INTENSIVE TEST SITE SUAMARY REPORT
:
Ce- KEPPTS ~ TOTAL NUMBER PIECLS IN EAGH SUBCLASS 4
Ce %
i
Ce '
€ND %
12 NOV 75 1718349 0 Ol4eé502 i 110 (DELETE !
1 01451506 12 ) i
}
|
o |
Rici, |
ch? lﬂt) AQL f?q E
O ./ Ge / |
Uagsry 1
|
i
- FES:
A0
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e FOR,s

136,136
L]

cLsSPYy, Cusryl
UNLYAC V108 FORTAAN ¥ Ex€C |, LEVEL 294

SUBROUTINE CLIFY)

~fERECO LEVEL £120100000)
ITHES COMPLLATION wAS OINE ON 63 NOV 16 AT 16135:19¢

SR, NOSUBR D, (RATNOCT ), 151, NOCLS2 ), CREPPTS(L),

E=),NOSUBR)

CNTAY POINT 000627

STORAGE USED: CODECL) 001611 OATALS) 000437) BLANK COARONIZ) 000000

CommON B8LOCKS:

000)
000
0005
8004

INFORA
CLASS

SCRACH
GLOBAL

40119
000723
0)0326
000074

EITEMUNL REFERENCES (BLOCK, NARE)

(111
0040
(11 ]
0012
0013
001
0038
001e
007
0029
0021
0022

SYORAGE

(111}
0001
0001
00641
00¢i
0001}
0001
0001
6001
0001
060}
0000
0995
0090
0606
0204
0096
60496
0035
0004

A
i
¥
1
1
!
R

RELEAR
MRTFLO
THRESH
CLEL 141
ACHLSK
Exjv
NUBUS
NIOL3
Ni02%
NJdDUS
NERR)S
aLOG

ASSTGNNENT ¢

601013
000114
00012
00113)
000145
000)6%
00032)
0005417
0%0r32
001064
001274
000103
000224
090020
500055
600011
000021
20005)
000239
000372

1000
1524
1625
[T FIY
2095
214G
2115
3335
4003
(1L
5385
69F
APS
BADFL S
8AFILE
LAT'AN
L
NSTAPE
pas
FLOINF

BLOCK, TYPE, RMELATIVE LOCATION, NAAE)D

0000
0001
0001
0000
000!
0000
000}
0004
000}
0000
(111}
00014
0504 §
0009 1
0004 1
0004
0004 R
6006 I
0006 1
0003 1

000122
000124
0011141
0090152
001375
003235
009336
Go052¢
6067132
00357
03130%
005537
8066390
006201
03852903
000665
90920}
GOsoT)
006062
069943

110F
1566
1628
\800F
200L
220F
2756
3406
%026
50F
5435
sl
APRFLG
3COFOR
BAFLG
CHNVEC
CON
OATFIL
ERIPTD
FLOSV2

0991
0099
00431
0001
0001}
vooy
3601
09018
0001
00010
0001
06001
0096
G909
0008
609)
2505
055y
0456
0903

000102
0001256
090132
031213
050152
D01446
000347
000724
00076
001142
Go1312
0066901
1 a69073
1 ¢30000
{ 0000586
V950013
k020427
R Go02/5
1 090063
1.600760

1425
(Y114

YL

ITR18
2045
230L
3024
ITLG
4165
5620
547135
b12¢
ASAY
8LPYWO
BMKEY
cLS1p2
cov
DEY
ERPKEY
HROUPS

DA e e %

BN -S0

0001
0901
0501
0001
6906
0651
0901
0001
0001
0001
000)
9000
0056
0904
0005
0004
09463
0606
06923
0003

000110 14466
001104 161t
000140 1716
003237 1950
000217 205F
000240 236G
000362 3066
000724 3736
000787 4226
001360 5056
001344 5626
000107 &5F
4G00TH ASAVFL
006001} BNCOMB
000036 BXKIBT
000105 CL35YA
000507 COVAR2
000067 DRNWDS
000015 FETVC?
000663 GRPOHK

) MOV T4

0000 00013}
0099 000142
0991 000140
0090 000044
0051 000160
0621 000315
033) 000947
6600 0005TH
(113} 091033
oubl 001264
0931 0031351
0590 000034
0003 1 2000506
6004 1 6650062
04G% 1 005014
0593 1 002321
8399 1 999302
0006 1 2455368
0a34 1 045314
0003 1 000566

V50F
1611F
1736
20F
2106
2666
3236
YOF
4456
5ING
5666
65F
AVAR2
BRFEAT
c
cLsve2
DASH
DRUMAD
FLDESE
SRPDEX

e




904)
9008
8600
000)
0004
(111]
000}
0009
0000
000
0603
0004
900)

66100
0101
00101
0010}
001014
90103
00103
0010)
06103
00103
0010)
9010}
0010)
0010)
80103
00107
60103
0010)
00103
00103
00103
00103
00103
0010)
00103
00103
0010)
00103
60103
Gol103
00103
00103
00103
0010}
0010)
00103
0010)
00103
00103
00103
00103
00103
00103
40103
00102
0010)

.

000912
00002)
000320
000)7%
00006y
0004 by
000009
000029
000013
000010
000144
000009
000014

32
33
4o
35
34
3.
34
e
40
4)e
42
430
440
45
LT

GAPNAR 9004 1 000200 WCAD 0004

I 000051 WISFIL 0006 | 000040 AISCEY 0009
iCLAS 000y | 003006 [DaTA} 0000 | oo000r I 600G J 000017 1) €009
INJPS 0000  20031) INJM 0000 1 000006 J 0000 1 000015 o (T11]
[{144%) 6000 | 000027\ 0000 | 000025 LOC 0000 1 0000C) LPAN (111}
AAPUNT 00C0 § 00001} NCLS 000% § 000007 NFILE 0004 | Q00CUN NOCAY 0000
NOCHAN 0023 | 000000 NUCLS2 0004 | 0004l NOCTCL 0003 | 000u02 NOFETR 0606
NOFLO2 0003 1 000871 NOGAP 0003 1§ 000001 NOSUS? 000¢ | 009016 NP 0000
NUASUB 0006 1 000070 PAGSIY 0000 | 000012 0007 M 000000 ACLEAR 0005
LLL X} 0006 1 0000%% Savyap 0005 1 000090 SCA) 0005 1 00720 SCR? G004
STATRY 4000 | 000026 STOP 0004 § 000570 SUMCAY 0003 1 000012 SUsULnR 0003
SUBPTH 0003 1 000053 susve2 000% A 000226 Sun 6005 N ONO22T SUMIA 0000
™ 0003 1 000009 TOIVYFZ 0006 § 00004} TAFORA 0003 1 00000) VARSI2 9008
VERTI2
c 1/CLSFY) CLSFO000

SUBAOUTINE CLSFYLLCOVATE , AYEATX, FLOATY, CLSATE, APRION,
o BAATA,VERTEN,SUBDES, SUBND, COVNEW, AVENEW, KATND )
4 «
c
IAPLICET INTEGER (A-N,0-7) CL5F0020

c CL5F0020

Clrvnvnoneri  vomnscnvensnusncuncnnn vabmsnnenrsnnnanmrrnennvnnmsnwmennwn|lLSFG0Y0

Clommasmrcnt  Inessuccccrvevnsnancnirvunncensnrrverancsnsavnpanavanssnen (0L$F00%0

4] ICLSFO000

ct CatL... CALL CLSFYR(COVATE, AVEATE, FLOATE, AUNATE, CLSATY, APALON,

4] ORATR, COVNEM, AVENEW )

4] ) . 1CLSFO0d0

ct ARGS, ., COVATX ; LOCATION OF COVARIANCE MAYRICFS ( SYAETTRIC

4] . STONAGE ) FOR NOCLS2 TRAINJUG L ASSES,

ci

[4] AVERMTE ¢+ LOCATION OF NOCLS2 TRAINING CL&SS MEAN VECTORS

c1 ( NOFET2 AEANS PER CLASS )

(4]

4} FLOMTE ; LOCATION OF TAAINING FIELD(S ) INFORMATION

ct

cl CLSATE 3 LOCATION OF NAME FOR EACH CLASS

cl

4] APRIOM + LOCATION OF APRIOAT PROBABILITY VALUES FOM

4} EACH CLASS

c

ct VERTEX ¢ LOCATION OF VEANTICES OF SAVED TRAINING FIELODS

ct ’

4] SUBBES : LOCATION OF SUBCLASS NAAES

4]

ct SUBNO ; LOCATION OF ARRAY CONTAINING NO, OF SUBCLASSES IN

ct . FACH CLASS

4] COVNEW ¢ LOCATION USED TO STORE '+ 8+ = TRANSFIANED

[ COVARTANCE NATRICES,

cl

ct AVENEW : LOGCATION USED 10 STORE YNE ¢+ 8' i«TRANSFOANED

ci MEAN VECTORS,

(4]

cl PMATA ¢ LOCATION OF THE **8/'~TRANSFIRNATION NATRIY,

] IF AVAILABLE, FOR APPLICATION TO THE CLASS

cl ' MEANS AND COVARIANCE MATRICES,

3] JCLSFOI00

¢! KATND 1 CATEGORY ~ CLASH COSRESPLNDENCE

¢l ICL5F0130

4]

ct '
S CRIGINAL WAsi™ )
AN CF POOR (e
NE

R R I R

060003
000022
000400
9000%2
900304
000045
000030
000321
Q00012
900011
000010
000000

|

inc
KCLSNA
AP TAP
NOCATI
NIFILE
NSUBCL
RERROR
STAFIL
SUIND2
TERPFQ
vEC




L

I

010}
4010)
08i0)
00192
0010)
0010)
00103
00103

00103

¢010)
AGI0)
0010)
60103
0010)
00103
00193
8010)
001903
00j0)
00103
0010}
00103
[T L]
0010y
G010y
00104
00104
00105
00105
00103
%0108
00108
00106
06107
eol07
eolo?
eotoJ
9oior
00110
gols0
00110
00110
6040
66410
(118 Y]
got2
60113
001143
001ty
00liy
003145
0011
onlLls
60115
00346
00114
00116
0011é
eoile
90117
[11RR
00117

o= F

Nl
‘"
e
$00
Sie
$2e
$)e
(L1
55
56
STe
L1
39
(1L
e
o2
b
e
45
134
bl
(11
(3 1]
100
Tie
T2
T3e
AL
Ty
Tae
Tae
T4e
Ihe
Tee
150
Téo
11
Tee
T9e
14 )
19»
19+
19e
19e
19e
19
e
81
A2
)
[ L1
A5
LIS
97 e
[ ] X
89
50
e
92
93
99
5.
%

1) PURNPOSL, .,

(4

¢l IF AVALILABLE, THE (201 i=TRANSFORNATION MATALE |5 APPLIED
1}

el YO VNE SUBCLASS MCAN VECTORS AND COVARJANCE AMATRICES,

4] OBTAINS THE (MOOIFTED) CMOLESKY FACTORIZATION OF THE

¢l SUDCLASS COVARTANCE MATEICES, PROVIDCS THE ¢CONSTANT! OF

4 THE PROSABILITY DENSITY FUNCTION AND OETERMINANT FOR

¢l EACH SUBCLASS, AND OBTAINS THE SUBCLASS-PAIR THAESHOLOS FOR

¢t USE BY 5UBR, CONTEX IN CLASSIFICATION OF INPUT SCAN

4 "LINES, PUBLISHES AND QUTPUTS ON MAPTAP THE TRAINING

¢l FLELO(S) INFORMATION AND THE STATISTICS FOR EACH OF THE
cl TRAINING CLASSES,

¢

16LEF2540
€l RETUANS.,.CHOLESKY FACTORIZATION OF THE INPUT COVARIANCE AATAJCES

ct CAFTER *Q/=TRANSFORMATION!, 1F APPLICABLE ), SUBCLASSPAIN
(4] VHAESHOLOS, AND SUBCLASS STATISTICS DUTPUY ON mAPTAP,
ct

1CL5F0180
ClrnnvovsvnnmensncnsrrmnenscsnschannrrsnnewsnnsnunncenvevnssssnsnnnunnselCLEFOL90
c'-----.b--y-.I----..v-0-l.t.u.b.n.-..-n.o.-‘..s--‘-.--Ip-.'-b-co’nq--ﬂ 1CLSF0200
c CLSFO210
¢ . CLSF0220
CLSFO2Y0
INCLUDE Comag),LISTY
¢ CL3F0250
4 CLSFONSO
[ LR L T Y L T P R 11 LTY
c CLSFONTO
COMMON/ INFORM/NOCLS2 ,NOSUB2, NOFETZ ,VARS22,50TV T2, NOFLDZ,
. AVAR2,COVAR2,CLSTO2,5uBY%02,5URDS2,FLOSVZ, VERTI2,
. FEIVORE38),508VC2ITS 3,3URPTALIS ), CLSVE2( 40,
[} KEPPTSIO0 ), NOGAP ,APNANI GO ), GAPDEN(SI ),
. GARCHEL 6L ), 0R0UPSI 2N )
£ND
INCLUOE COmPK2,LISTY
€ CLSFOS10
[4 CLSFO%30
[ D T T T LT T L LT L T L <81 4 LL])
4 CL5F0550
COMNON /CLASSZ APAFLG,BRCONA,BAFEAT AAFLG,NOCAT, THIJ), JDATA),
. ' NEILE,SEATRY, CATNANI GG,
b ] CLSSYMIGO ), CONLAO ), DEY 140D, FLDESC,FLOINF(S),
L) KCLONACOO ), NDCYCLIOO ), 5UBCATI60)
(] +NOCNAN, CHNVEC()O) CeNtd
Cs
END
REAL CON,DEY,COVATX(VARS22,NOLUA2)
REAL AVEMTEUNOFET2,NOSUB2 ), APRIORIT ), VECTDD ), BAKXAT(129)
c
NEAL 3UA,SUNTR,DUNL6O0 ), REARCAL60),APA,COVINGS5)
c
REAL  RELFAR
¢
¢ D T L e L L L L T e R e
¢
COMMON /SCRACN/SCRI(2009),5CR2L10590
c .
¢ BT L LR T L T T T T T ooy epe i s e e L
t
¢
FOUIVALENCE ( VECL)), SCRICED) , ( 8ekedTtl), 5CRI(I1D) 2,
[

] ¢ Sum,  SORVCISEDY ), ¢ SuUATR, SORICIS2) )

Kiiﬁai?ﬁPdlﬁlu F”i%(ifi ‘55
CF e Y




Illl e

L113%4
L1138
(1188
(111%4
(11X%}
012e
"W
0120
(13F3)
125
sols
30123
0125
0wis
s012s
9212%
0127
0127
0130
« 0139
19130
90130
co130
0130
"win
(123}
0013}
00122
00132
i3t
001
0013w
0013s
8C134
00139
0013
0012
00134
00140
00140
00140
00146
LLJET]
00140
1 12E 1]
G0)40
00140
08140
69220
d022)
po221
00221
60221
00224
09221
00222
00224
Qo22t
00233
05231
00231
60232

-

e
1121
1000
i0ie
142
1)
10%e
110
1040
1134
131 1
109
110
s
t13e
11)s
Tlye
iise
Yl
ity
19} 14
119
1200
128
122
123
129
J29e
f240
iZye
124
125
I24e
(27
1200
1290
130e
Ve
132
133
134
1359
1360
137
13>

T 139

140
141
l42e
14)e
ILL T
1450
46
147
ihde
I49e
150
161
(852
153
1540
155

aon Lad

0 0 DOTOON o anooon "

[t R RN,

a6

DG N

(33
10

[ 4 BURLLY, SCRLENINN, ( aPm, SCRIC2IS)Y )
3 SARERBOREL N, SCRIERYO DD 4 COVEN D, BCANI200)

Ly L L Y Py P T T LY T T T T T

SIAERSION CLSATREL Y, FLOATI(Y, NOFLOZ ), SUBNOLY ), SUBDESEY ),
o VERTERE2,TOIVI2 ), HAINDL) Y
CLSFObw0
OATA  OCOTMO/ *2¢ / , BCOFCR/ P8¢ /) JASH/ tmemenet ¢
SATA  Lean/4d ¥
CLSFObe0

[ AL L e L L L P T L L e Y P L e L LT T P P (X { £ 134 ]

AEAL  BAATALBACOAR, SAFEAT)

REAL AVENER(ONCONE, QAFEAT ), COVNEWLONFLG, NO5UN2)

L L L L R Ty T T T

INCLUCE  COMBK4,L15T

COMMON/GLOBAL/HEADINZ ), MAPTAP , DATAPE,GAVTAR, BAF]LE, BNKEY,

. NUSFLL  MISLEY, TRYORA, TRIVIP,ERPKEY, MAVUNT,NOFILE,
o - DAUNAD, ORNWODS,PAGST], DAYFIL,STAFIL, ASAY, AGAVFL

END

e L L L L L T T o e T T LTI

CLSFOr30
WEADER RECDAD NO, 2 FON mAPTAP

IF (NOCAT 3T, 0) NOCAY) z NOCAY
IF ( NOCAT LE, 0 ) NOCAT) =z NOGLS2
WURITECAAPTAP MICATNAAL Y, E21 ,NOCATE Y, (CLSATSIE), §21,N0CL52),
ESUBNDET ), 121, NDCLSR ), EONBDEST I, 120, NO5UMN2),
COFLOATRET, DD, 121,00, 08 5, NOFLO2 W, LUVERTERCT, S0, 050,2),
J=U, TOTVY2Z N, 0 SUBCATCL T, =8, MISUBE M, (LLSVI(L),
B21,NOSUB2 1, LAATNOL T ), D1, NOCLS2 LyLuERPTISIE),
121,805082)

L I RN g

CLSFOTTO
MAITE QuT YRAINING FIELO INFORMATION

L L L L R T L P L I PP PP ARA 1 3 X ]
CLSF0a40

FORAATIIY, o3  CLASSIFICATION STUDY e NAPTAP FILE *+,%3%,127/)

CALL WRTFLDIFLOATYR, VENTES, NOFLD2, 1, CL5MT2,5U8DES)

PUSLISH THE CLASSES AND CHANNELS (uWltd SPECTRAL BAND) T0 BE
CONSIOFRED IN CLASSIFICATION,

WRJTECh,HEAD)
WATTEre,45) NFILE
WAITECE,25)

20 FORANYL 7770727, SUBCLASSES CONSIOERED , 799, SAMNNELS CONSIDERED!

O/ITR2U, 1 SYABDLY,TI2,*SUBCLASS?, Tus, /A PRINRY, T83, ' TRAINING RECOGN
sITION')
It = NO3u82

. L L et e L ko

eNEW
*NEW

a1 i




I

00233
002990
00242
00250
0025$
0o2s?
G020
00261
00261
0024t’
80268
00241
00241
90241
00241
60261
A62¢1
s0242
8024)
09245
Qo270
093273
0027
ao2rr
00100
00301
00308
64305
eone
00311
00313
80315
00317
oI
00322
00325
00327
00330
00332
00335
[ I3 R3]
00342
09348
003
003e7
60350
00351
06251
86351
00351
09351
00352
05354
051355
00135S
00355
035156
603156
00356
04387
00360
60360

156
\STe
150
199
160
161+
162
16)e
fo4e
145
1660
167
160°
1690
170e
il
172
173
1740
1750
176
117
178
119
1000
1810
1820
1630
184+
145+
136
187

188

189+
190
191
192
193¢
1948
195
1960
197
190+
199+
200e
20te
202
2023
2046
205
206
207
200
209
210e
2ile
212
213
2i4e
215
218
2117
210

D nn

Cs 0

o

nHNOODHAODON

601
602
603

(31

(313

€37
610

(23}

sl12

IF L 41 LAY, NOFET2 V1D = HOFEr2
00 30 1=1,11
WAITE (4,008

IF 40 LLE, NOSUB2) YRTYELS,50 CLESTRCT Y, SUBDESCY ), APRTOR(T)
IF €1 ,LE, NOFET2) WRITECG, 40 IFETVC2( 1), CHNVECLED

LOMY INVE

FOMMAT(! ¢} .

FORMAT( ot ,V23,AL,733,86,T45,F1,4)
FORMAT( ¢ a0, T91,12,T103,12)

SAVE ANO PUBSLISM THE MEAN AND COVARTANCE

CLSFOsNO
CLSFOe90

CLSFO920
CLSFOY30

CLSF1120
CLSF1130

emeel CeeemesEsesemNAREcmasReReREE e e e nmtnenamaennnenaransnss0LEF) ] 40

*

IF B-MATALL IS AVAILABLE, YRANSFORM THE COVANIANCE MATARIX ANO

REAN VECTOR

TENPF2 = NOFET2

1FC BAFLG .LE, 0) GO Y0 611
00 410 NCLS=),NDSUB2

N0 405 A=1,8nC0N8

AARIOD2 = ( A o (R=1) ¥/2 :

00 603 C=1,MN

I = RARLO2 o C

SURTR = 0.0

00 602 J=1,NOVET2

sSum = 6.0

N3 60) &zl ,NOFET2

It =2 ¢ & 5 (&=} V/2 o §

IFC ) L&Y, ) LIz ¢ J o (J=1) )2 o &
SUR = SUMN o BAATH(A,K) o COVATE(TT,NCLS)
SURTR = SUATR +» BMATR(C, ) » Sun
BAKKBT(I D = SUANTR

Suym = 0.0

00 9% J=1,NOFET2

SUY = SUM » BRATA(R,J) o AVEATIIJ,NCLS)
VEC(R ) = Sum

CONTINUE

on 406 4=1,1

COVNEW! JuNCLS ) = BXKEBY( S

D0 607 J=)1,8nC0m8

AJENEWC ), MTLS) = VRCL Y)Y

CONTINYE

VARS22 = ANFLG

NOFET2 = &nCOn8

CALL CLSFIACCOVATE, AVEATI, VARSGI2,NOFET2,N053821)
CONTINUE

OBTAIN THE SUBCLASS-PATR THRESHOLDS, FOR USE BY CLSFY2/7LONTER

IF (NOTAT ,GT. 6) GO TO 612
NPLL = NXFET2 o )

CALL THAEHHINDSUB2,NOFUT2, NPLY,APRIDR, ANFATE, SR /IATE, BET, vaRST2,
SCR2(1 ), SCR2(301),5CR201801),55R2¢1834 ), 5CR211d01),

SCR2L2TIVY, SCRICTNIIL M)
CONTINUE

NOFET2 = YEmPF2
RETURN

CLSFLI%0




ad

L

00340
90340
00)¢0
00340
00340
00340
00340
00360
00360
00361
003410
003460
0036y
00345
00)6¢
90366
00366
00346
00)6é
0034é¢
00364
00366
00364
00344
00344
00364
00364
00366
00347
00347
00347
00407
00407
0C4i0
00412
00413
00M1Y
00nls
00420
00428
00424
0042¢
00427y
00431
00434
00435
00434
00437
00443
0044y
00447
004590
00452
00861
00461
00462
00444
00466
00447
00470
00472
00473

219
220~
221
222e
22)e
2280
2280
226
2217
2280
129
2)0e
231
2320
2323
2340
215
2360
2371w
2380
239
2806
2430
242
243
244
FL1 R
2460
247
248
249
2500
2510
252
253
254e
255
256
257
258
259
2600
261
2620
263
264
265¢
266
2617
268
269
2100

271

272
213
214
215
216
2717
218
219
280
281

OOONDOAODNDO0D0

o

(1]

OOoOOoOnODDODoDANAOaOO0O0O00

5

100

161
1641
162

-

see  END - CLSFY) soe

ET LY P T Py P T MY Y DY PR T2 PR T Y Y TX DY PY BY Y TY PY FY T P PY EY PY BY TY B

INTEANAL SUBROUIINE CLSFIA %8,

. 7,
(%k@ ‘4%%3,
Wy,
Cu %
(235 dﬁ%;
SUBROUTINE CLSFIACCOVATY, AVENTX, VARSZ2, NOFET2, NOSUS2 ) G i
»
INTEGER  VaRSI2 "*7(/ e
, 4f;f
AEAL COVATX(VARSZZ, NG, 182 ), AVERTX(NOFET2, NOSUBZ )

D T e e L L L A T T

OUTPUT THE ORIGINAL COVANTANCE AND MEAN MATRLIX( AFTEMN B-TRANSFORM
IF B-PATAIX AVAILABLE) FOR ALL SUBCLASSES, ON THE CLASSIFICATION
RESULTS OUTPUT FILE, mApPTAP

NEADER RECOR{), NO. ) FOR MAPTAP

WATTECAAPTAP ) ((COVATROT,)), 121, VARSE2), J=1,ND5UB2),
CCAVERTROT, J), 120, NOFET2), )=, NO5U82)

BADFLG = 0

IF (STATKY,£0,0) GO Y0 180 CLSFI180
CNY = Te(54342oNIFET2 V0l INOFET20111/32) ELSFI1R0
CNT = PAGSTZ/CNY CLSF1200
INC = CNY cLSF1210
OO 170 TCLAS=1,NOCLS2 CLSF1220

NUASUB = SUBNOIICLAS)

00 120 Jiz1,NURSUB

1 = 11« 4

1f (INC.LY,CNT) GO TO 100 CLSF1230
MRITE (6, NEADD CLSF1240
WRITEL S, 65 INFILE

FORMATIIN, oo CLASSIFICATION STUDY e BAPTAP FILE ',5K,12/1)

INC = O CLSF1260
CONTIHUE

WRITE(G,110) CLSMTXCICLAS ), SUBDESLTIT)

FORMAT(//¢  CLASS s YAb/Y SUBCLASS: 1, A6 )

D0 140 LOC=},NOFET2,12 CLS¥F1290
STOP = LOCeH CLSFI300
1FC STOP .GI, NOFEY2 ) STOP = NOFET2 CLSFLI310
WATTE(O, 1500 AVEMTRIT,101), 120102,5T10P)

FORMAT('0 MEAN:',DX,12F%.2) .

1FC BNFLG ,GT, 0) GO 1D 1b1

WAITELS, 00

FORMATI /7t COVARTANCE MATRIX:¢)

G0 70 162

WRITE(6,16110)

FORMATL /Y COVARTANCE MATRIX (A-TRANSFORNFD) 3¢)
CALL MWRTMTX(COVATR(L, 111, NOFETR2, ALNTW)




[}
[IL24]
[ 1113
[1L]13)
[ TL13]
[ 1110
[TL24)
[ 1112
[TLR2)
[ 1114
[ 111X}
[T112]
[IL33)
[ IL18]
[[IL284
[ILREN
[T LRA]
90501
00501
0050}
003501
00504
00507
Q0507
vaQs07
d0507
005407
00S11t
00511
00512
00514
00520
00520
00520
06520
00520
00524
00522
00521
00524
00524
00524
00524
00524
00524
0052%
00%52%
0052%
00524
00524
00526
00526
00526
00530
00530
00530
00539
00530
00510
00530
00530
00530
005130

2020
20}
LT
2080
1040
247
48
2090
1900
91
2920
293
1149
295 ¢
2060
297
298¢
135 14
J00e
301e
302
30)e
J0ye
105
306
3078
o8
Joye
Jioe
LR
12
31de
JiNe
5.
J1be
3l
1.
39
320
21
322e
12).
J24e
325
126
327
3289
329
330
Nl
332
33}
I
335
136
3l
dige
339
J40e
391
342
J4)e
NN

INC 3 INCod
120 ConTINUE
110 Convimue

0OTAIN THE ‘¢ ANTIFLED'* CHOLESKY OFCONPOSIVION OF THE COVARIANCE
MATALE FOR EACH SUBCLASS, THE OETERNINANT, AND COMPUTE THE

19 CONSTANT ¢ TERM OF THE PROBABILITY DENSIYY FUNCTION

3 =2 o LOG Q¢1) o LOG OETERAINANT(T) , WHERE B(L) (S THE
APAIOAT PROBABILETY VALUE FOR SUBCLASS !

POF 2 QUID o ( OEV(Udso-§/2 » Evoui/2 o (h-A)s o Keo-l & (R-A) )

LOG POF 3 =1/2 o ( CON o (Kk-A)s o Koe-] o (L=A) )

® .

OO OOONDOOOO00
-

100 D0 195  NCLS=Q,NOSUB2

€ o

TRANSFER ORIGINAL COVARIANCE mATAIX TO TEMPORARY Promase ¢ cov )

o

00 18) I=zi,vaRs5?2
160 COVEL) = COVATKCT,NCLS)

c

c OBTAIN THE *'mODIFIED!? CHOLESKY FACTORIIATION OF THE
c COVARTANCE RmATAIX

c

. CALL MCHLSH( COVATNUL,NGLS Y, NOFET2, DUM, DETINCLS) )
c -

tF{ DEY(NCLS) .GT, 0,00 GO 7O 103
WRITELO,1800) NTLS, DEVINCLYY .

V800 FORMAYL//77) SK,'es0ue  CLSFY/CLSFYL/CLSFIA woe  THE COVARTANCE MAYT
IRIK,FOR SURCLASS NO/, I8, 1S EITHER SINGULAR OR NDT POSITIVE DEFIN
QY6447 ISK,'DETERAMINANT =22 ,F20 . 4/7/5K,s000e TEANINATING PROGAAN
3 ENECUTION woeoever )

BADFLG = 99
GO TO 195§
L18) APR = APRIOA(NLLS Yee-2
CONCRCLS) = ALOGE APR o DETINCLS)

¢
c
t OBYAIN THE RELATIVE EARDA OF FACTORED MATRIX ( RATID OF
t EUCLIDEAN NOAM OF OIFFERENCE, K-LOLs , O EUCLIDEAN NORM OF )
c ‘
NEAROMINCLS ) = MELERNL COVATE(),NCLS ), COV,NOFET2,VARS522)
c .
¢
195 CONTINUE
£
¢ €AROR TERAINATION, IF ONE OR AORE SUBCLASSES HAVE AN INVALID
c (SINGULAR, OR NGN-POSITIVE OEFINITE) COVARJANCE AATRIY
c
IFC BADFLG ,GF. 0) CALL EXIT
c
¢ .
¢
¢ e e e 0 0 " o i o o T 0 0 e
c GUTPUT THE ( MODIFIED ) CROLFSKY FACTORIZATION OF THE
C COVARTANCE MATR'Y, ON THE CLASHISICATION MUTPUT FULE, MAPTap
£ eemema wmmavemana .- wesmccumsenamemup . rne e amm s n .- hmomamnm———
c
c

T L L e et e et

CLSFin20

CLSFINIO
CLSFiNee

..{x_‘Ammdi




0 J45 e 4 MEAGER RECOND NO., & FON RAPTAP
90530 b c
00532 Il WUATTECRAPTAP ) ((LCOVATRET, D), 02, VaRST2), J=),NOSUB2),
00532 JNde . CCONEED, 120, NOSUBR ), COETEE), 1=),NOSUN2)
0035) 2 L1 1) 16 (STATLY.EQ,0) GO YO 230 CLSFIS20
00353 350e CNT 2 43 o (Se2aNOFETR) o ((NOFET2044W1I2)
00554 3151 CNT 2 PAGSTZ/CNT CLSFLISNY
[ 1113 3%2» INC 3 CuT CLSF1550
00557 183 4
90540 5. 1t =20
9054} 355 00 210 Lz1,N0CLS2
0054 356 N3UBCL 2 SUBNO(L)
00548 387 00 210 1z21,NSUBCL
Q0570 158 1t = 111 o )
0057\ 359 IF CINC,LY,CNY) GO YO 200 CLSFiISTO
90873 3404 WALYE (&,NHEAD) CLSFi580
6051s Jble WALTEC(S, 63 INFILE
00400 3420 INC =0 ° CLSFié00
Q0601 Jdde 200 WRITECH, 220 0CLSMTREL ), L, SUBDESCTINE), STT,DETCIIIY,CONCTTED
Q0b11 Jbns CALL WATATX(COVATE(), 311 ), NOFET2,8C0F0R)
[ 113 3) 345 [
006i2 Jbbe WAITE(H,205 INERRORETTT) *
11383 36T 205 FORSAT(LIX,'se RELATIVE ERAOR ( EUCLIDEAN NORM (K-LOL® }/EUCLIDEAN
00615 gtl‘ INORY & ) = , FIS.,9 17 )
00415 Y69 c
00616 370 INC = [INCel CLSFI620
[ 1113 3lle 210 CONTINVE CLSFien0
00622 2. 220 FORAMAT(INOG// T80, 'MULTISPECTRAL CHARACTERISTICS FOR, /7 TS7, A4,
00422 N3 B4 € CLASS ,8D,% D4, /T56,88," & SUBCLAGSY,3Y,¢ Dt/
98422 3ins 2 I1HO,'DETERMINANT =¢,F25.4 / INO, *PROB, DENSIYY FU
00522 315 2NCYIOM - CONSTANT VERAN:,FLO,%//7 INO,‘'COVARTIANCE MATRIX (CHOLESKY
00622 3760 3 FACTORIZATION? ¢ 7 )
00622 Ale c
00622 Ilge [
0Cée2) 379 230 CONTINUE
0062) 330 ¢
0624 381 RETURN '
00625 132 END . CLSFITI0
END OF COMPILATION: N3O  OFASNGSTICS,
CLSFVYY SYmRsoLIC 16 AUG Te  Te:iv:2e 0 01555172 I8
CLSFY)Y COOE RELOCATAMLE 16 AUG 76  dajlidrly 1 01561529 43

0 01567600 R}

sl
1
1

(DELETE
(DELETE
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L] FON, DSPLAY,DSPLAY 03 NOV T4
UNTVAL 1108 FORTAAN ¥ FIEC 11 LEVEL 254 ~(ENECE LEVEL £12010010A)
THES CONPLLATION WAS DONE ON 0 NOV T4 AT 16:)36:20

1
2

%)

c- ,

(4] TEST THRSKY = 8 FOR FISHER F-DISTAIBUTION THRESHOLDS

c~ CALL FOIST YO COMPUTE AND STORE THRESWOLDS '
. ..

IFCTHASKY . EQ, 4) CALL FDISTY

o

SUBROUTINE NSPLAY ENTAY POINT 000272 .

STYONAGE USED: CODECL) 000307; OATA{OG) 000040; BLANK COMMON(2) 000000
CONNON BLOCKS:
0003 DISPL 001w}

EXTEANAL REFERENCES (BLOCK, NanE)
0004 SETUP)
6oos osPLYY *
0006 EMINRS
Qoor FDIsSY
0010 DSPLY2
901l PRTIPCY
0012 NWOUs
001) N102s
001y NERRIS

STORAGE ASSIGNMENT (BLOCK, YYPE, RELATIVE LOCATION, NAME)
0001 000037 0L 0000 060000 100F 6001 600127 3%L 0003 001342 ACROP 0003 601351
000} 001343 ADTHER . 000) Q01544 ATOTAL 0003 090570 snl0oma [ 20 R ] G30511 SAFEAT 000) 000567
0003 001354 Can 0003 000000 CATFLG 0003 090401 CATNAM 9091 500572 CODATE 6003 000076
0002 000440 CLSHUS 0093 901075 CON 0003 001341 CROP 0003 001)6e CRPKEY 6903 001336
0003 001340 DESOVH 0063 001337 DESUNT 0003 I 000564 EAPTAS 0653 001175 FETVC2 0003 1 000875
0003 | 000800 FIELD) 0003 001334 FILTER 0003 1 001171 FLOKFV 3003 1 350574 FLO5V2 0003 1 0609511
0003 001001 WIGH 0090 000020 INJPS 0003 001237 XKATND 0003 001360 KEPPTS 0003 001335
0003 001333 NOCAT 6003 001236 NUCLS2 0003 00} 174 NOFET2 0053 1 001172 NOFLO2 0003 1 001471
0003 000554 NOMAP 0043 GO123) NOGUM? 0003 000556 NISUAJ 0003 001234 NOTRFD 0003 0949557
0003 1 000402 PLYID3 6003 1 000566 PLTKEY 0002 001345 SITE 0003 Q00563 STATRY 0003 000364
0003 000173 SUBNAN 0003 000270 5uUdND 000 N006T7 GYMONTIL 0991 299603 TVHRES 0003 | 000562
0003 000565 THRSVA 0003 001235 TOTVY2 0003 000556 T0TVI) 0002 950561 TRNKEY G003 1 000560
000 1 000574 VERTX2 0003 1 000601 VERTE)

00100 le [4 7/05PLAY

ANALYS
BAFLG

CLSNAN
PESKEY
FIELD2
FLOSV3
MAPFAY
NOFLD)
PCFDKY
SUBCAY
THRHKY
T5TKEY

L3R

i

T ————




Il

3101
0010)
00103
0010)
0010s
0010y
20108
00108
0010y
00104
0010w
00109
0010y
00104
0010n
00104
0010w
0010n
0010
0010y
0010
00105
00105
00105
0010s
00105
001i0%

00105

00106
LR
00104
00106
01106
0ci0b
00106
00104
00104
GoI0é
00106
00107
00110
00110
eoLto
00110
00110
o011l
00112
00112
00132
00112
00112
gol112
0oty
0011é
00120
00121
ooi22
00122
03124
00129
00526

00126

aw

de
b ¥
4
[ XJ
'
Te
[ K)
9
100
ile
i2e
13s
140
\5e
1Y 34
i7e
19
19
ide
21
220
2)e
240
25
260
2.
28
29
30e
30
308
30
I0e
30e
30
0.
30s
30
30
30
30s
e
J2e
33
3ye
35
Jbe
3re
dge
33
40
Bl
42
4)e
4y
NS5 e
Nbe
“ile
43
43
50
Sl
52

SUBRUUTINE DSPLAYIARAAY, TOP)

SyPIOGL0
IAPLICET INTEGEN (A-W,0-2) SUPI00)0
[4 SUFJI00N0
4 SUPY00%0
DIMENSION ARRAY())
4 sSuPloOTO
¢ SUP00R0
Closrmarevrecsnnenmccnrrerenonnmurannunsrannessersnansnnsnneasseencnnes [SYPIQOV0
(lecccmcncocunctorureunnrsevonremunrmrrnnernesvnnunononsrannsussnennenuees [SYPI0100
4] ISUP30IN0
(] caLL,, CALL DSPLAY(ARRAY, TOP)
ct 1SuP30130
] ARGS, ., ARRAY - SFE ‘MONTOR® 1SUP30140
3] T0P - SFE *MONTOAM! 15UP30150
4] 1SuPI01I60
4] PURPOSE,, COORDINATES ROUTINES FOR DISPLAYING CLASSIFICATION
¢l MAP AND PERFORMANCE TABLES,
cr 15UP30230
Clacmcmasmmncmans R B L ettt L LS S LE L D) ~em=1SUPIO240
[ B e LTt B T L L L L LR L L L R L D L R ~154PI0250
¢ SUP3I0260
INCLUDE Cmexio,LISY
Ce
Ce SETUP3 WILL READ FIRST 2 RECORDS FROM MAPTAP, AND CALL REDIF)
Cs T0 MEAD 1N CONTADL CARDS., ALL OF THE PARANETERS IN COMADN BLOCK
Ce DISPL ARE INITIALIZE BEFORE RETURNING TO THIS ROUTINE [N ADDITION
Ce TAAINING AND/OR TEST FILELD DEFINITIONS WILL BE STORED IN *ARRAY!
Ce
COMAON/DISPL/CATFLG, CATNAME 01 ), CLENAMIS) ), SUBNAMISY )Y, SUBND(GO),
. SUBCATI 80 ), CL5SUBT 60}, NONAP,TOTVE], NOSUB],
. PCFORY, TSTCKEY, TRNKEY, THRGKY, STATKY, ENPTRS, THRS VA,
3 PLIKEV,ARFLG, 3NCONS, BAFEAT, COATELR)Y,
. FLOSY2,FIELO2 , VERTE2,FLDGVI, FLELDI VERTX),PCTIEDS,
. THAES(60),SYMATL b6 ), NIGHIL0 ), CONLBO)
. LFLDKEY, NOFLD2,NOFLOI, NOFET2,FETVC2020)
. SNOSUR2,NOTAFD, TOTVTZ, NOCLYZ
. LJEATNILRO ), NOCAT, FILTER, MAPFAT
. JOESKEY, DESUNT, DESITH, CROP ,ACROP, ADTHER, ATOTAL
U LSITEE S ), ANALYS(I ), CANC 10 ), CRPEEY, KEPPTS(b0)
END
CALL SETUPI{ARRAY,TOP)
Ce
Ce DSPLYL WILL READ NEXT 2 RECORDS FROM FAPTAP A%D FRINT THE
Ce STATISTICS IF REQUESTED.
Cs
CALL 05PLVY
IFCEMPTRS ,NE,2,AND. PLIKEY, NE.1)GD 1O 30
e
Ce EMTNRS COMPUTES AND PLOTS THE HIGTOGRAM OF THE OJUADRATIC FORM
Co FOR THWE CORARECTLY CLASSIFIED PIIELS WITHIN THE TRAINING OR TESY
Ce FJELODS,
Qe
IFCFLOKEY.EQ.116) TO 10
WAITE(S,100)
GO0 TO 30
10 CONTINUE
TELTSIKFY,EQ, ) ICALL FATHRSTARRAYIFLDSVI ), ARRAYIFIELDD ),
. ARRAVIVERTII ), NIFLOD)
TFOTSTRKEY NE.LIFALL FATMRSTARRAVIFLDGVZ ), ARBAY(FIELD2),
. ARRAVIVERTIZ ), NOFLD2)
30 CCNIINUE
C-

B
40

oNEW

se~]

eNEUW




i -

e = —————TTTr "

& 1% 530 C~  TESY TWASKY = & FOR FISHER F=DISTATOUTION THAESHILOS oNEW
00124 (1 Ce  CALL FOIST 10 CINPUTE AND STOMEC THAESHOLOS T
(11} 13 $5e c- LLT4]
eol2? Soe SFCTNASKY Q0,90 CALL FOISY oNEW
00127 [ 100 C. oNEW
00127 Sde Ce
00127 L L) Ce OSPLY2 PAINTS TWE AAP ANO CALLS PCY V10 SUILD PERFCAMANCE TASLES,
goi27 400 Ce
60131 * 6l CALL OSPLYZIARRAYIFLOSVR ), ARRAY(FIELDZ ), ARRAYIVERTN2 L,

00131 o2 . ARAAYIFLDSYI ), ARRAVIFTELDD ), ARRAYIVERTK] ),
0013} s . AARAYIPCYEDD 3)
00131 bus Ce
00131 a5 Co PRTPCY PAINTS Tui PENFORRANCE TABLES
oI boe Ce
00132 (340 EFCTSTREY, 60,0 VCALL PNIPCTCARRAYIFLOSV ), ARRAYIPCTIDI ), NOFLDY )
00339 e . TFCVSTREY,NE, L ICALL PRTPCT(ARRAY(FLD5Y2 ), ARRAY(PCTIOI ), NOFLD2)
05136 9 RETURN
00137 T0e 100 FORRMAT( /¢ »eDiSPLAVes = FIELDY AUST BE DEFINED FOR SURCLASSES FOM
40137 s = » EAPIRICAL THRESHILDS /) N
00140 T2 END SUP3IIe0
END OF COMPILATION: NO  DIAGNOSTICS,
OSPLAY SYABOLEC 16 AUG T4 18515106 O 01700162 e 6 (DBELEYE
DSPLAY  CODE AELOCATABLE , 16 AUG T6 1e;15:06 1 01702014 3 3} (ODELETE

8 0171029462 ie 22




LR R

of
N

[ Fon

FOISY,FOISTY
UNIVAC L300 FORTAAN V EXEC 13 LEVEL 254

THIS CONPALATION WAS DONE ON @) NOV T6 AT 14136143

SUBRQUTINE FOISY

ENTAY POINT Q00017

~CELECH LEVEL E12010010A)

STORAGE USED: COOE(1Y) 00010); DATA(OC) 000L134; BLANK COMMON(2) 0000060

COAMON BLOCKS:

[ 11k}

[ 1148

001%4)

.

EXTEANAL REFEMENCES (BLOCK, NARE)

0009
000s
000¢
[1-1-14

STORAGE

0000
0003
0003
0001
600)
0000
0004
0090
0003
0003
., 0003
0063
0003
0003
000)

00101}
00101
00101
00101
00103
00103
00104
0D10y
00104
60104
00104
00i0n
001905
6ol0s
00los
0¢105
00105
00105

FISAIN

NuDUs
nlods
NERRIS

ASSIGNMENT  (BLOCKR, TYPE, RELATIVE LOCATION, NAME)

go0101
001342
ogosri
060572
931366
206009
560000
960075
[ 119134
eglr2
001234
GOL)4s
cooerr
000555
000601

1e
2
Jeo
Y]
Se
"X
I
de
Yo
10
tle
12e
12+
120
i2»
12e
120
12

IF (L1} 000005 1133 6001 050013
ACROP 0003 001351 ANaLYS 0992 001343
SAFEAT 06013 000547 BAFLS 663 001354
CoAfE 0003 000074 CL3VAN 0003 005460
CAPKEY 0003 00t3)e CESKEY 0033 001349
F 0903 00115 FETWCR2 0003 000575
FISHIN 0000 B 000)00 Fe 00%) [IIRRA}
Fx 0003 001001 WIGW 0000 1 06007

KEPPTS 0603 001335 nasénmy G609 001333

NOFLD2 0003 001173 NXFLD) 0003 000554
NOTRFO 0000 1 000076 NS 0003 000557
SIvE 000) 000543 5TATCY 0003 00064

SYANTX 0003 A 000693 THAES G600l 006562

TOoTVY) 0002 000561 TangEy 6051 300560

VEARTX)

£~
C-
[\

C~
[
C~
G~
c~-

SUBAOUTINE FOIST
ROUTINE TO USE FISH TO GET TWMRESHOLD VALUES
BIRENSION F'e0)

INCLUDE CnmBKIO,LIST

NOSUB2 = NUMBER OF SINTLASSES

“THRESCT ) CONTAING INPYT CONFIDENTE LEVELS

1156
ADTHER
cCan
CLSSus
DESOTH
FLELD2
FLOKEY
H
NOCAT
LA LLS
PCFOKY
S5UBCATY
THASKY

TISTLEY

0001
0003
0003
0063
0003
0063
0003
0000
0001
0093 1
0063
09003
0003
0000 A

92395
[TIREL)
230999
61075
001337
2959650
000574
000126
631238
Git2d}
200632
530V}
630565
3N

COMRON/DISPL/CATFLG, CATHAMILL ), CLONAMIG] ), SUBNAMIAL ), SUBNDIED ),

PLIKEY, 3R, 8ATOAS, ANFEAT, L0

. . . R TP ORI St

ATE(2),

SURCATIAI ), CLS5UBI60 ), NIMAP, TOTVTI,NISUA],
PCFOKY, TS5TQFY, TRUKEY, THRSKY,STATKY,EMPTRG, THRSVA,

FULDSV2,71EL02,VERTL2,FL DSV, FIELD), VERTX],PCT D],
THRESI6I N, 5YNMNTRI6L ), RIGH(60), CON(E0)

150
ATOTAL
CATFLG
Con
BESURNT
FIELD)
FLOSY?
ILYLE)
NOCLS2
NO5uB2
PITIO}
SuUdvan
THRGYA
'71)

0) NOV Ié
2004 000044
0003 02395710
3003 000001
0003 00134}
5903 000564
0943 00133
€593 000577
000 001237
599 00117y
5003 000556
0003 000566
9903 000270
2503 001235
8003 000576

20L
ancons
CATNAN
CROP
ENPTRS
FILYER
FLOSV3
LATND
NOFET2
NJ5UB3
PLIKEY
SUBNO
torvr2
VERTK2

L]




TRETT

=T T T

B e . A P

[

B .

00103 V2e
00109 I2e
00108 J2e
00105 12
08104 12
e0i07 13
00112 f4e
90112 1%
00412 ibe
oo0li2 i1e
6112 16
¢o1ie 190
00142 200
0011% 21
00117 22
8ei20 2)s
noL20 t L1
00120 25
00i20 260
00121 . 2.
00121 24
00122 29
00122 30
00123 3l
00123 J2e
[LE¥ L] 3.
0012% e
00124 315
00124 360
00124 e
00124 Jde
00125 39
00124 40
[12% )] 4le
00131 42
00131 430
00131 L)
00132 45
00132 boo
004y §le
004135 L1
END OF

-t : L

IRL —dta

. +FLOKEY, NOFLD2,NOFLO3 ,NOFET2,FETVC2(30)
. +NOSUBZ, NOTRFO,TOTVY2,NOCLS2 *
. JRATNOL G0 ), NOCAT, FILTER, AAPFAT
. o OKSREY, 0ESUNT,OES0TH, CRADP ,ACROP,AOTHER,ATOTAL ?
4 sSITECW ), ANALYS(I ), CANCIO ), CAPREY, REPPTS(G0) oNEM l
€80 o)
00 30 1z1,N05U82
10 FUtIsi-THRESCT)
-
C- NE 3 NURBER OF SARPLES
C~ MOFEYZ = NURBER OF CHANNELS
[ £
C- COMPUTE THPZSNOLD VALUES USING FISHER F-DISTALBUTIQN FUNTION
- '
00 20 1:z1,N05UB2
FX = KEPPYSCI)
NSKEPPTSL I )-NOFET?
Cw
c- .
C-
VARSFISAINIFOT ), NOFET2,N5,515)
Ce
FE SUNOFET20(FX~1 Jo(FRel Y )/INSOFER)
C-
THRES(T) = FRevAR ¢
£-
GO Y0 20
c-
€=
c-
[+ THRESHOLD Wity AF SEY YO 999,993 §F OVERFLOD QCCURS 1N FISHIN,
-
15 THRES(1):999,.9%9
WRITE(G, 1T
11 FORMAT(X,/FOIST= OVFRFLOW CONOITION IN FISHIN ROUTINE FOR SUBRLAS
1520, 04,, THAESHOLOD SET TQ 993,399 )
c- .
c- .
20 CONTINUE
C~
RETURN
END
COMPILATION: ND  ODIAGNDSTICS,
i
i
o
v
33
LT R
- e - > R = S * 2 o




-
] « e
i Y
, . AP, s LARSAA,LARSAA , 83 KOV T4 e
“12,12
€ SEG DSPLAY-OLISPL~c{OSPLYI,DSPLY2,SETUPD, EATHRS, PATPCT,FDIST) ,

', PLE BATAL,SCRACH
| 2. BLK  PASS,CLASS,DESPL,FSL, DYNBLE, GACBLK, 5TOASE, STCOLK, TABLCK
! ). S6G MONTOR=A-2{8,C,0,E,F,5,0,1)
4 ., & SEG S(TAPEND,CROSTA,AL,GRPSCN, MNTFLD) .

s, A1 SEG REOSAV-SAVFIL-CLSCHR-AEODAT

s, 8 SEG NIST-GRAYAP-GRCOLE-o{SETUPS,SETUPG, HISTGA,PIST)

T, C SE6 STAT-STOASE~STCOL=~oiSETUPL,CH D

(R €l SEG LEARNN-o{CLSSPC,COVARR) .

‘. 0 SEG CLSFY-ONTAK-SCAACH-CLASS-o(DA,01,5CTUP2)
; 10, OA SEG CLSFYL~MCHLSK~THNESH-FALSY=GGG=GIN-RELERA
i . D) SEG CLSFY2-CONTEN-CATGAY
5 12, € SEG ODSPLAY=DISPL-#{DSPLYL,D5PLY2,SETUPI, EMTHRS, PRIPCT,FOIST) sNEW
? 13, F SEG SELECY-OIVERG-TRACE-COLINV=F1=FSL~DVNBLK-o(F2,PRELIN, PP
' ia, EXSRCH, WHRPLE, Fu, USSENIN, GENAPT, EVLFET,PLOT Y

15, FI SEG GYSTAT=EVALSP-o(AVEDIV, TANDIV, BHTCHN, TANCLS )
; ] T F2 SEG SETUPY-olWGTSCN,WGICHK,PRTFLD)
i 7, I SEG OATATA-TASTAT-TABLCK-TAANSF~FLOATR=o( MANAAT, TRNIST, LNTAAN, ;

Ve, : SETUPS, KBTAAN,SETUPY, TRANTE )

is. F9 SEG DAVIDN-o(DAVON),DAVONZ, DAVON] )

20. 6 SEG IS0CLS-PRINT-ROMEAN-PASS-s(SETUPT,ISDDAT, COVARL,;

n. TURTTE,PCHSTL, CHAIN,RODATA, DSTAPE)
\ 2. W SEG SicEsy
’ AAP LCC 11G% 00)s
) LARSAA SYneoLis 16 AUG T4 19:13:8T 0 OINSThbe 14 22 (DELEYED)
- LARSAA  COOF PROCESSED Map bo AUG T4 twiidsel L 01860352 Jade ) (DELETED)
. 2 0%4bni2? 12 i
3
!
: « »
5

L- i A - et e e v ok s e - .. P i .

S T




.

Ol Tl

7 N B R R TR TR T e T

) FOA,* AEOLFY,ACOIF)
UNTVAC 1108 FORTAAN V €2EC 11 LEVEL 294 -(EXECH LEVEL £120)00)04)
THIS COAPILATION WAS DONE ON 03 NOV T6 AT Le1db1ns
“153,1%3
€~ =« SEY THRESHOLD KEYS FOR EAPEAICAL TWAESHOLOING, TUAN OTHERS §FF

395 THRSVAz0
€APTRS32

ESTINTL '

G- == SET THAESWOLD GEYS FOR CHI SOUARE TWAESHOLOING,TUAN OTHERS OFF
33T ERPTRSIO

THASVAZO
THRER Y=

STINI)

C- == SEV THRESWOLO KEVS FOM INPUT-VALUE THAESHOLDING, TURN OTHENS OFF
"398 EMPYRSE0

THASVAZS

“167, 361

C-  CHECK FOR FISHER ON FILTEM

399 COL=COLe)

MNXTCHAY CARD2,COL )
IFUR.EQ.PLY ) GO TO 3990
TFOALEQ, 150 ) GO TD 3393
60 10 315

3990 FILTER=L

50 T 390
C-
1991 1x=0 N
s,
VAL Pryie v
00 3995 1=1,N05082 ,a.‘*{}ffvziz; bt
R
TECKEPPTSC 1), GT . NOFETZ 160 TO 3995 MR
TFOIXLNEL 060 TO 3993
WRITE(S,3992)
IFI2 FORMATUIHG, //11)
3 Frat
- - N
e el ™ T il o et N P R ® A




Lex)

IIND MRLTECH, I8 )1, REPPTS,NOFET2

3909 FORAAT(: srvess

Bhaus MO, SAMPLES FOM SUBCLASS 16,04, 06,0 IS LESS THAN OA EQUAL

2 1D NURMBER OF CHANNELS (s,

IS CONTINUE .

[V

T

TFLIRLEQ.OI60 O 34494

URETECS, 3902

Bd 10 390

«= SET THAESHOLD CEYS FOR FISHEN

3996 ENPTRS=O

THARSVAzQ
THR5K Yz Y
¢t~
c-
~209,264
c-
C- 8YPASS 1F NOT FQuAL TO | OM 2,
(3
IFCTHRSKY.GT,20) GO Y0 420
C-

SUBRQUTINE REDIFY

STORAGE USED: CODECY ) 0214525 DATAIO) 023545; BLANK

ENTAY POINT

CORADN BLOCKS:

6033
Glon

OISPL 001%é)
GLOAAL 653915

EXTERNAL REFERENCES (ALDCK, NANE)

0508
G336
5124
0210
931

CHIN
NITGHR
FiNg
FLThun
LAREAD

LLYRR LYY A

00te)r

-

SANAONI2) 000000

FISHEA THAESHOLO REQUESTEO-NOT PEAFORNED!, /01,

TRRESHILDING, TUAN OTHERS OFF

ol




 ————— T

990!
000}
(111}
[ 111}
900}
0001
3001L
0000
0001
111}
00Nl
000}
0001
009)
[LLT]
[ L1 T}
0904
090)
(LI}
0003
0003
Q900
0008
00090
0003
$003
6003
000%
(111
0000
0600
[111]
0000
000)
8081
6000
0003
Q00N
690)
0006
0000
0003
0000

1IREQLF)
COMPILER (DATAZSHOAT)

00013% 1904
001403 15001
0000%6 2114
000242 3006
000241 Je0L
000317 INSL
800353 N
000345 IVeF
0005146 %306
030415 400L
000523 1200
000614 TéoL
00012y 7L
001040 330L
001204 #5490
80131LS dToL
00001 ASAV
000571 SNFEATY
001354 Cam
090001 CATNAN
000840 Ci1S5u8
006052 Lonma
00005) DATAPE
000657 OFS5Ym
009544 EPTRS
SOLILIS FEYVE2
001171 FLNREY
000000 WEAD
000060 AISKEY
000022 INF
000502 J
6600TE LOSSEY
000196 M2
00114 NOFET2
Q00554 NONAR
009900 NITCHA
000557 PCFOKY
060972 STAFIL
000173 SuBNan
000115 TESY
000059 TH5400
000561 TRANKEY
000086 TVPE

6000
0000
0094
00014
9091
0401
0003

- 809}

0401\
[1-1.1]
0001
00014
946\
2004
LITT
[LLE]
000w
806
08¢0
009)
0945
Q043
9099
960)
09%4
[T1}]
[T}
0433
95590
0059
9002
L1
0000
000«
66913
0005
009)
1R
0021
0822
0033
00090
0003

-

T8LOCK, TYPE, RELATIVE LOCATION, Namg)

399106
[IS-FAL
g3201y
05921
$54e0)
955320
o3I
L2 2R 1
434531
930222
D505
[F11% 3]
331
L1043
o0av2017
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¢ . pEDIOTEO
DATA OPT/Z¢SYMBOLY, *STTE! ,*OPTION' ,  THRESH , VANALYS !, 1 COMNEN",
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00253
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REDJIO930
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THASYA = 0
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GRPIA z O RED30940
NALap 2 0 ' AED3O9T0
NOTRED = O REDIOI 40
TYPE=0
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THSCNT=0 REDIBINO
DESKEY=0 )
TSTCNT = 0 RECII000
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CONTINUE
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CONTINUE
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WATTE(6,304) CODE,CARDR RED31230
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coL = 0 . REDI1300
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GOTO 1500 REDIII40
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IF ¢ m ,EQ, BLANK ) GO Y0 10 AED3IXTO
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5
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c
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THRS VA=)
THRGKY=]
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3943 CONTINUE
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400 CONTINUE
I = SYRNAR-THSCNT
THSCNY = THSCNTeFLTINUMICARD2,COL, TNRESI THSCNTed b, 1)

GO Y0 10
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$0) FORMAT(IOY,3A4)
GO ™A 10
c
c COnNENT
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993 FORMAT (10X,1046)
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720 READ (30,9998 ) HFD)
GOTO 10
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GOTO 10
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eos2r
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255
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HI R
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2T4s
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214
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283
284 e
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READ (30,9998) DATE
60 V8 10

NAP TAPE FORMAT

Mz NETCHR{CAROD2,COL?

IF (. LEQ, INU ) AAPFar
IF ¢ M LEQ, 1ML ) mAPFAY
IF ¢ A LEQ, IH ) AAPFAT
60 10 10

LU L 1
~

PROCEOURE CONFIGURAYION FITLE

READ(IO0,9993 1CARS
GO 10 10

ACREAGE

M=NXTCHR( CARD2,COL )
TFEM, EQ.BLANK IS0 TO 10
[F(m,€0.COMMANGO TO 17O
J=FINDICARDZ,COL, EQUCON)
IFLL,€Q,2060 TO 11D
WRITECH, TT2)

FORMATI OERROR IN ACREAGE CARD ~ CARD JGNDARED¢)

60 Y0 10

3 = FUTNURICARD2,COL,X,1)
TF(M,EQ, ' T 2AFQTAL=X
JFUM, ED, ' C* IACROP =X
IFIM,EQ, 0" )AOTHER=X

60 Y0 r70

INTENSIVE STUDY CROP NANE

A=NITCHR(CARD2, COL Y
IBIT=0

1¢=1

CROP % BL ANK

CAPK v=|
FLOUEBIT,s,0R0P =FLD(0,6,m)
INIT=I81Te4

1C=1Cel

IFUIC,.GT.61G0 YO 19
MzNXTCHRICARDZ2,COL )
IF(M. EQ.BLANK GO TO 10
60 10 181}

CUNT INUE

*ENDe END OF CONTAOL CARDS. = N FIND CHI-SQUARE THRFHHILDSG,

THEN READ IN TEST FIELOS
IF (YHSONT (EQ, 0} GO TO 8¢
IF THRESHOLOS WERE INPUT WITHOYT
IF{THRSKY.FO.0ITHRGKY=]
NOEGR = NOFFT2
IF (BAFLG .GT. O) NDEGR = AMCOMA

BYPASS IF NOT EQUAL YO 1 OR 2,

TFUTHROKY,GT.2) GO TOD 830

QPTION - ASSUME CHI-5QUARE

AEOJI2440
REDI2450
NEDI2640
NEOJ24T0

eNEW
sNEW
NEW
sNEW

i

e et a0 Ve i B




A ———

-

90993
00596
(1111}
00340
00561
[111}}
[1171)
00545
[ 1217}
90567
00s70
eo5712
e0sr2
00572
acs2
QR5ET)
0GSTY
esTs
Q0514
(L1234
00401
00603
00603
00s0?
90410
(1139
00612
00413
[ 1131
00415
00414
00617
00620
0cé21
00622
00622
30e22
00422
0042)
00424
00630
00431
00632
004635
00440
00643
0044)
'TIAL]
Q044S
00b4e
00447
00497
00647
00647
00650
Q085)
00655

00856

006}
00654
00b87
aqest

303
306
300
b17
109
310
Mie
N2
e
e
Jise
Jlee
IlTe
310
IN3e
320
J2)e
322
323
J29e
325
b P
127
320
329
330
331
132
133
P RLE
315
33
3dle
33
313
Je0e
3Nl
Ja2e
LD X4
Jaye
InSe
b
Jale
Jade
Juge
350
IShe
152
353
IS4
355
354
35T
158
359
360e
Yol
J62e
Jb3»
Jbhe
3bS5 .
Jhbe
367

c-

Ce
Ce

°?e
(13

s
(3 1)

Ce °

Cs
Ce
Cs

Lo
Ce
Ce

(L1]

50

(L3}
52

(13

54

840

dél

862

00 82% Alxi,Ni5u82

NIGHIAZY = 1, - TNRESIAL)

THRES(AZY = CAINIHIGHIAT ), NOFGR,5024)

G0 Y0 429

NATTECH, 000 ) RE,THRESEAL)

FORRATL /7 ¢ ove A THRESHOLD VALUE 19 OUTSTOE THE ALLOWARLE AANGE O
o = §, THEREFONE: /! NO THRESHOLOING WAS BEEN DONE IN THIS RuUN
Jecer ,35,F18.8/7/)

THASKY = O

60 Y0 830

CINT JNUE

CONTINUE

N0 READ TEST OM DESIGNATED FIELDS

TOs¥TIZO0

NOFLO3=)

wrr=z1
ICH=LAREADITSTSAVE L, NOFLDD D, TSTVERIIPT ), ENF, NV
IFCICK . EQ.~) )50 TO 048
PFLICH,€Q,.-2)50 YO #50
IFCICK,EQ, 1160 TO 3ed
IFLICK,EQ. 0150 TO 070
TSTSAVL2,NOFLO) ¥I2CLSIND
TSTSAVOI, NOFLD)I V=SUBIND
TSTSAVIA,NOFLD) I=NY
TSTFLOLL ,NOFLOJ IS INFLL)
TSTFLDE2 . NOFLDI 12 INFLD)
TSTFLOCI, NOFLAY I INFLN)
TSTFLOCN,NOFLDY )2 INFIS)
TSTFLO(S ,NOFLD) )= EPY
IPY=IPY o 2oNV

NOFLOD = NOFLD) » )
TOTYTI=TDTVIIe Ny

GO ¥ d34)

SUBCLASS NARE

NEAD(IO0, 451 INAAE
IFCTYPE.EQ. 2060 1O 1490

TYPE=1L

FORRATI10Y,44)

0Q 952 1=21,NO5UB2

TFONSAE, £3,5UBNARET 15D TO 05N
WRIVELH, 53 INANE

FORNAT(Y oCRROA ON SUBCLASS HAME CARD =+, 8¢,¢ DOES NOT matin & Sud
sCLASS FAOIN THE MAPTAP FILE o)
caLL Casaa

SUBIND: |

CLSINDzCLSSUB( LY

G0 10 a#e9

CLASSNAARE CaRD

READII0,85) INANE

IFITYPE,ECQ,2)00 TO 1900

TYPE=]

DO dal 131 ,NOCLR2

TFONASE EQ.CLSNARCTDISD TOQ B8

MATTECH, 462 INARE

FOAMATLS oFRAQR QN TLASSNAME CARD «¢,Ab,' BOES NOT naTld A CLASS N
CARE FROIM THE MAPTAP FILE »¢)

ONEN
oen)

!
1
!
i
i
{
g




scaty

LRI

LYNDON B, JOMNSON SPALE CENTER
HOUSTON, TENAS

SINULATED DATA - $S1d%2

rf

B0 e N e AT

0) NIV I




g

[ NG CALL CMERR
006 Ny 863 CLSINOES
00sr2 310 HTILT Y]
00473 My €0 10 %0
[T13} M. Co
00er) 313 Co DESIGNATED FIELDS
00e1) e Co
0067y 8. 865 MEAD(D0, 851765
00417 H IFLTVPE,£0,1)60 1O 1900
00701 M. TYPE=2
00702 Mo SUBIND=1
00703 319e IF(TEST.EQ, *OTHER* ISUBIND=2
00705 3800 TFUTEST.EQ, *UNIOEN? ICLSIND=NOSUBIeY
INNLYs 01 JFCYEST, €0, OTNER ICLSIND=NOSUBI ¢S
06714 T 60 TO suo
a0ryy 383 Ce
267111 dye Cs SENDe - END OF TESY OR DLSIGNATED FIELOS
89711 Jise Cs
29712 3% 870 NOFLD) = NOFLD3-}
00713 30T IFCTYPE,.€0.1 ,AND, NOFLO3,GY,0)TSTKEY=)
00715 380 IFCTYPE.EQ,2 .AND, NOFLD3.GF,0)0ESKEY=]
00115 309 Co
00715 390 Co SET THAESHOLO AND OYTLINE SYAABOLS
00715 M. Ceo
[1-12%] 392 SYRATEINOSUBY 1= THASYA
00720 393 SYARTXINOGUBIeL Dz TANSYA
0072) 394 SYMATXINOSUBYe2 1zTLTSYA '
00722 395 SYAMTX(NOSUBIe) dziuUpPSYA
00723 b SYMATI(NOSUBIe4 )=DESSYA
00724 3979 SYRRTEINOSUB3S5 I20E55VA
0072y 398 [ NECII210
00724 399 ¢ 60 HOmE RED3I220
00729 400 . =meew mmececescccbenancann ceremcmmcatcccenan cccecmccanasiacenscen RED3II230
00724 40l c NED3I3240
0cr25 402 RETURN REDII250
00725 w3 ¢ RED3I260
00725 4o4e ¢ ERROA ROUTINES REDII2TO
00r2s w05 e ¢ e ceemmecmcccnnne mevemceceean meeemeeemcmceaccccmaemena- MEDII280
00725 4obe c REBII290
00726 wore 1400 WRITE(6,14000)
00730 408 14000 FORMAT(® TEST FIELDS AND DESIGNATED FIELDS CANNDT BE INPUT JOGETHE
00730 409 Nl
00731 4joe 1500 WRITE (6,150023 CODE, CARD2 MED33300
00740 “ite 15002 FORMAT(/1X,A6,941,62A1 /¢ INVALLID CONTROL CARD-CHECK SPELLING OF KEY
00740 41z * WORD* )
00741 413 GO TO 10
06742 N4 END RED3IIIO0
END OF COMPILATION: NO ODIAGNOSTICS.
REDIFI SYRBOLIC 16 AUG 76 14:18:05 0 02323656 t4 373
REDIFY CODE MELOCATABLE 16 AUG 76 14:18:05 1 02335024 3% !
0 02336570 14 102
PR
“8lGy .
' T Y A T
o”(\m‘v"l‘\. foby .
Bias 4+ }, o
l} % K
2%, -
b _ .
o

(DELEN

(DELED




I

] FOR, o LGETUP).SETUP)
UNIVAC 1108 FORTAAN ¥V EREC 31 LEVEL 2%A -LEXEG) LEVEL E12010010M)
THIS COMPILATION wAS DONE ON 03 NOV 76 AT 16321500

-90,00

. SURATNOL L), 121, N0CLE2 0, (KEPPTSEL Y, 12|, NOSUN2)

~100

[
£ YEST FOR FISNER

IFOYHRSKY,EQ, %) GO YO a0

t'e .

Ce TESY FOR FISHER

TFCTHRSKY, EQ. %) WRITE(e, 817

817 FORMAT(TLA, *APPLY FISHER F~DISTRIMUTION THRESHDLDS ) ’
c-

SUBRDUTINE SETUPY ENTRY POINY 001227

STORAGE USFO: CODECL) 00Lwby4; NATALO) 0005653; BLANK COMMONI2) 000000

COMMON BLOCKS:

0003 GLABAL 000075
¢oou BISPL 001462

EXTERNAL REFERENCES (BLOCK, NAME)

0005 FIND
0006 NUMRER
0097 FSasFL
agtlo Ex(T
0otl REDLF)
0012 WRTFLD
0013 NRDU?
0014 NiD1Y
0015 N1Q2e
0016 NREYS
(1R % NJDUs
0020 NRBUS

03 NOV T4

VT T edaVe s .

et 2

el i e 2

MWW‘.AM e
e



LR Tatand

(113}

SYQRAGE

6000
(L1}
111
[ }11}
6004
[ 111}
8901
6009
49490
05499
9848
0208
2004
(11 1]
0604
[{11]
€002
0000
600)
60090
0000
0020
00930
0620
[1-11]
0094
0432
(T3] ]
9560
0394
(111
040
2000

0010}
00103
00199
0010s
0010s
00105
00104
00106
oaior
00107
60107
00167
oo107
00107
00107
50107
00197
00347
00147
L3R
00111

NERRDS

ASS LUNAENT

000174
001076
000157
000278
000327
061200
000423
000267
000333
00040\
00135}
000570
001354
0000714
00136b
601337
000043
00005
000000
000141
000472
000173
000142

009146

\F
104
2026
2456
216
s06L
oL
$04F
s18F
223F
ANALYS
sncans
can
cLSNAR
CAPREY
DESUNL
ERPXREY
FILVEC
NEAD .
100
INSPS
3

"

NCAT
NOFET2
NOSUS2
NUWES
PCTS2
SERTAL
SUBCAT

THASKY |

101912
VARSI2

e 6 9 & 8 ¢t 8 8 8

[ 111]
000}
0001}
0601
0000
0001
0000
0000
0000
0000
000y
0004
0000
Q00s
0003
0003
000y
0003
000
0000
0009
000
0009
0500
0003
000w
0000
0004
0004
0004
000y
0004
0000

.

000041
000011
000250
000303
000175
001240
00n21)
000274
000345
00041¢é
0013%]
000571
000040
000460
000053
000067
001175
060000
001001
00016
000457
001237
001339
000144
0090465
60055
009152
000568
001345
000473
000548
000555
000153

1oL
1226
2255
29516
o5F
S266
$02F
W0RF
(3814
d2+F
ADTHER
BNFEATY
CARD
CLSSUS
BATAPE
DRAWDS
FETVC?
FIND
N1GH
1]
INJPs
KATND
napiaT
NF
NOFILE
N35SUB)
L1}
PLTKEY
SITE
Sudnan
FHASY S
TOTYY)
voin

[T11}
00018
000}
0001
0001}
0001
0000
0000
0000
0001
0002
0903
0004
0000
000)
0003
0004
0004
000)
0000
0000
0004
0003
0060
0004
0990
000)
0099
0002
000w
0990
0003
0004

SUBROUTINE SETUPI(ARRAY,TOP)
INCLUDE COnBKa,LIST
COMNON/GLOBAL /HEADIN2 ), MAPTAP , DATAPE,SAVTAP, BAFILE,8ACEY,
AISFIL, NISKEY, TAFORN,ERIPTP,ERPREY, MAPUNT, N7 ILE,
DAURAD, DRMWOS, PASSTL, DATFIL, GTAFIL, AGAY,ASAVFL

INCLUDE CABMKIO,LIST

{BLOCK, TVYPE, AELATIVE LOCATION, NANE)

001925
000045
009255
000310
001001
001310
000244
000304
000346
000740
090073
09005%
000000
00010
000071
000066
000575
0ot
000057
000162
000964
0013e7
600052
000141
00112
000154
000070
000187
0000172
990270
299146
590061
090574

!
1
|
i
1

o gc01 001046 103L
5L 00014 001433 201
2316 6001 000242 2336
25506 0001 000315 2616
4506 Q001 000132 SOt
5416 000} 00017) %51
§03F 0630 GL0232 804¢
010F 0000 000312 #12F
620F 6000 000356 $2)F
(1N 0001} 000764 9L
ASAV 6003 00007y ASAVFL
BnFILE 090 000547 $nFLG

CATFLG 000y
coL 0004
DATFIL 000w
0RUNAD 0G0«
F1ELO2 0094
FLOKEY G004y

000001 CATHAN
001075 CON

001336 OESKEY
002564 ENPTRS
000400 FIELD)
009574 FLOSVZ

HISFIL 0003 000060 NISKEY
180 0000 000172 1E
NP 60490 000145 IPT
KEPPTS 0900 0001T1 LINEND

RAPTAP (313
NFILE G500
NOFLD2 9394
NOTHRS 09%4
PAGS T 0394
SANEND 5999
STAFIL 030

G0004N MAPUNY
001333 NOCAY

001173 NOFLD)
001234 NOTAFD
000557 PLFDKY
003166 SARSTR
090543 STATRY

SUBND 2304 000677 SYANTX
TinE 6300 gooisy Yorl
TRFORA 3504 009561 TRNREY

- -y . W A m v GG G G e e e A W wm N SN e e e

VERTR2 0094 00080} VERTIX]

SEV30010

COMMON/DISPL/CATFLG, CATNAN(GE ), CLSNANIGL ), SUBNARIAL ), SUBNDIGD),
SUBCAT($0 ), CLSSUMN(6D ), NONAP,TOTVTZ, NI5UB)Y,
PCFORY,TSTXKEY, TRNKEY , THRASKY ,STATKY , ENPTRS, THAGVA,
PLYKEY,BNFLG,BMCONB, BNFFAT,COATE(R)Y,
FLOSV2,FIELD2,VERTE2,FLD5VY, FIELD), VERTER),PCTIOD,
THRESLAO ), SYAMTXLLM ), ATIHIHO0 ), CONIGO)
LFLOKEY,NDOFLO2,NOFLD), NIFET2,FETYCR2(30)
+NOSUB2,NOTRFD, TOTVI2, NOCLS2
JEKATNOL G ), NOCAT, FILTER, NAPFAT

JOFSKEY, DESUNT, DESOTH, CROP ,ACROP, ADOTHER, ATOTAL
SSITECH ), ANALYS(3),CANCLO ), CRPLKEY,KEPPTSLAG)

END

IAPLICIT INTEGER (A-H,0-2)

47

SETI0040

ORIGINAL PAGE IS
OF POCR QUALITY

000} 001070
00014 00T
0001 000267
00014 000322
0000 000431
0001 001422
0000 000241}
0000 000225
0000 000373

0004 | 001382
0004 1 0013u%
6003 | 000054
0004 [ 000572
0004 T 0013v1
0004 T 001340
0003 1 000062
0004 1 001334
0004 | 000577
0000 T 0Q01M7
0000 | 600157
0000 1 000145
0000 | 000170
0000 I 000137
6004 1 001236
0004 | 000554
0006 1 000000
6004 } 000602
000) 1 000054
0000 § 000155
0004 1 000603
0000 1 000154
0004 1 000%690
0000 1 00013¢
oNEW
saw)

(1118
200L
24106
2456
S0uNF
5660
005F
8iIF
022F
ACADP
ATOTAL
8nKEY
CDATE
CROP
BESOTH
(LAY A4
FILTER
FLOSV]
i

1
1SYAY
LINSTR
N8CD
NOCLS?
NOMAP
NUMBER
PCTIO)
SAYTAP
STOPFG
THRES
T0f2
TSTKEY
y3co




[ X Clrencscsnnnnnnnnaninessesumovnnprmrornssnsnaunnnnusanmnancssevennnsnav[SET30050

Te Clomonvensuavanunmsnenanuesnnonnsvusemanrsnsnonss (nnwnannoununesnecasaan{§EF30060

[ L] 1]
(X (1]
1] 1 cl
ile 4]
12e (4]

1ee [+
15 c
16

iTe

18

19e c
200 4
21 c
22e [
23 [
24e c
25 [+
260

2V

28

29

30e L}
31

32

3)e . |}
Jeos

350 N
b [}
37

38 ¢
3% 4
40 [
ale

N2e

0

I15€Y30220
PURPOSE,. LOCATES FILE ON 'AAPTAP! AND COORDINATES 156730230
ROUTINES TO ANALYSILE '015PLAYV: CONTAUL CARDS §S5EY30240
196730250
156730300
i3 Cl--'----'---------“--'-"--~-‘--'~‘---*~°--------ﬂ—--'--"-------‘-------'--lﬁETJOJlO
SETI0I20
$£730330
DINENSTON NUAVEC(30),FILYVEC(2)
OINENSTION CARDI 62 ), ARAAYL] )
OATA  YBCOD/ *¥e /7, NBCO/ *Ne /7, FILVEC, V , *F* /
e SETILIN00
S L T L T R S 1 A A R Y R Y]
56731020
SEFINICTO
MEREAD AND SCAN *DISPLAYY CONTAOL CARD FOR FILE NUMBER
emEssemamemEREARN R e ese s e er et st hssnsrsenenenrrearnesnmannanenseSETS]090
SEVINI00
READ(3G,1)CARD
FORRAT(424) )
coL =0 SETININO
NFILE = O
Aoz FINDICARD,COL,FILVEG)
1F (. A ,LE, O ,ON, COL ,EQJ, 42) GO 70 1S
Az0
M= MUMBER! CARD, COL, WUAVEC, A}
IFt A ,EQ. 0 ,LAND, COL .LTY, #2) GO TD 10
NFILE = NURVEC() )
IF (NFILF ,LE, GV WFILE = )
SERIAL = NFILE
SETIL2A0
GEY TAPE AENDY SETII290
SETINI00
REUIND mAPTAP SEVILIIO
I1¥ ¢ NFILE JED, § )V GO TO 50 $S€T31320
NF = NFILE -} $SEVINIIO0

L
LT
45
LI

LR L1}

N
LA L
50e
Sie
$2e
53
580
55e
Sée
$Te
58
53
€0
ble
b2
63
due
45
bbb Ce
b7

bdo

sz I o 3 <]

ZETER

o

50

55

CALL FSASFL(MAPTAR,NF, ISTAT)

IF CISTAT _EQ. 9) GJ VO 50

WRITE(S, 5) NF, 1STAT

FOMMAT( /777 SX, o000 DSPLAY/SETUP3 .,. ERAOR CONDITION ON ATTEN
APT YO POSITION MAPTAP OVERY,§8,3X,'FILES // 5N,
2 tesens FOBSFL STATUS CODE =4,04,3%,°,., MABOATING RUN sseevs/IN]}
REWIND PAPTAP

CALL EXIT

SEYILI50
READ AAPTAP

Mmesemmsmamm e —a———— T rmm——— cemecuemmamm—. vemneeSETIN3T0
SET31380
SET11390

CONTINUE , : SET31400

CATFLG=)

READINAPTAP ) COATECL ), COATE(2),ANFLG, ANCDN3, BAFEAT,NOCLS2,

. NOFLO2,NOSUB2,NDFET2,TOTVI2,NOCAT,VARSZ2,

. CFETVERUT), 121, NOFET2)

NCAT=NOCAT

TFENDCAT,. ST, 0050 1D 5%

CATFLG=0

NCAT=NOCLS2

SET BASE AQORESSES FOR TRAINING FIELD INFIRMATION
CONTINJE

NOSUBI=ND5UA2-1




kol

-

Sl

-

(1HD
(113}
60220
0022)
(1133
00223
00223
00223
00222
00223
0022)
00223
00223
00223
0021%
05 TA
nanors
eo21?
00100
00301
00302
00303
0030)
00305
00308
00305
00305
00305
00307
0031}
003133
00313
00313
0635
00315
0037
00320
[ 1h}]]
00323
00325
00324
(LR F]]
00334
00337
00337
00337
0082
00342
00345
00350
003153
00154
00361}
0036u
00367
00312
00375
00401
00402
00403
00Y404
00405

SETIINN0
SEYIIN0
SETIIN90

$E132010

SEV3I2060
SETI2040

SET32080
SETI2090
SETI2100
SETI2N10

SETI2N40
SEYI2)50

(31 LSV .
700 VERTERSFLOSYE o NOFLOReW
Tie FIELOZZVERTNZ o TOTVI2e2
12e TOP1z FIELO2 o NOFLORZeS
130 NYETOTVI2S2
Tae NFINOFLOZ oy
15e REACLMAPTAP M CATNARG I, U=) , NCAT ), (CLSNARC 1), L2, NOCLS2 ),
Tes . CSUBNOLTD, 131, NOCLS2 ), (SUBNARL L), Tx1,N05US2),
Tie . CARRAYIFLOSVR2=N01), 13§, NF),

The . (ASRAVIVERTR2=101),15),NV) ,

19 .o (SUSCATLE ), 151, NOSUB2 ), (CLSSUBLT), I3}, NOSUR2)
40 ., sCRATNNC D), B2), NOCLS2), (KEPPTSCTD, 51,N05U82)
Sle (1]
02 Ceo GO AEAD CONTAOL CARDS AND TEST FIELOS
43 Ce
e FLOSYI=TOPY
e FIELOY: FLOSYY o 900
see Co  MESERVE R00Mm FOR 200 TEXT FIELDS
are VEATEISFIELDY o 1000
" VOIA = 10P - VEATR)
11 CALL REDIFICARRAY(FLOSYI ), ARAAY(FIELDI ), ARAAYIVERTE) ), VDIA)
90¢ TOP2=VERTXISTOTVIIe2 -
e IFENOFLOY, LE, 0 )TOP2ETOP)
92 Ce  WAITE OUT SAVED TAAINING FLELDS AND TEST FIELOS
. IF ¢ STOPFG .NE, O ) GOYO 260
Ive c
e ¢ PRINT OUT SUPERVISON INFORNATICN
% c mememessEmeseseEmsELscronesARsmmsRsessRscunNenansanananebannonnnsaSET32000
L1 00 ¢
e TFLTHASKY LEQ, 1) 50 10 89
9 IF(EAPTAS ,€0. 2) GO TO W0
100¢ TFCTHASYA LEQ. 3) GO TO 82
101 c-
1020 C-  TEST FOR FISHER
103 LFUTHASKY, FQ,9) GD 1O 80
1040 c-
105 NOTNAS = &
1060 80 CONTINUE
107 WAITE(S, 1Y)
1080 WRITE(S,002)
109 802 FOMMATLYS, ¢ YOU WAVE SELECTED TWE FOLLOWING OPTIONS' /)
1106 IF (NOTHRS ,E3. %) WRITE(S,303)
1t IF (THASKY LEQ. 1) WRITECH,804)
1120 IFCERPTAS LEQ, 2) WAITE(S,8051
113 IF (THASVA LEQ, 3) WAITE(S,013)
1ine c-
115 c- TEST FOR FISHER
116 IFTHRSKY . EG. 4 ) WATTECG,81T)
17 c-
118 TF ¢ TANKEY LE€Q, 1 ) WAITE(H,306)
LD IF ¢ TSIKEY L,EQ, 1 ) WAITE(6,308)
120 IF ¢ SYATKY FO. | ) WRITE(s,310)
121 IF ¢ PCFDKY LEQ. 1 ) WRITE(6,812)
122 TFUNDRAP, £Q,0 IWRITE(H,820)
123 TFIPLIKEY NF,0 WRITE(D,821)
124 LFFILTER, EQ, | JUAITECE,822)
1250 TF(DESKEY FO. L WRITECH 423
1260 IFUCRPREY, EQ. 1 MRITEE, 824 )CROP
121 803 FORMAT(TIO, 'APPLY ND THRESMOLDING')
128 804 FPORMATITIO,*APPLY CHI SIUARE THRESNOLDS*)
129 805 FORAATCTIO N *APPLY EMPIATCAL TNRESAILDS5!)
1300 BO6 FORMATLTIO, *QUTLINE THE FRAINING FIELDS)
131 809 FORMAT(TIO,'QUTLINE THE TEST FIELDSY )

19
TOUmORRNe. | Ty

T N r A P S Y > . R S P T T .oy

oNEW

oNEMW
oNEW
oNEW
oNEW

sNEW
oNEW
sNEW
*NEW

PP AP



-

00407
90901
[T11}
[TLIY)
[IL1Y]
[I111%}
0042
[111}!
[IL1X)
[ TLIL]
09445
00414
45%91h
0o ?
(L1318
[ TS 4
[ I |
90420
90421
00423
00428
00421
00430
80430
00431
00432
0043y
004)%
00438
[I121]
00437
[ILL1]]
00442
[ ILL1]
00443
[T-LLTY
0047
00452
[TLIL)
00456
00457
00460
00%é)
Q0462
0044)
00965
004bb
[TLTY
00470
LT LTA]
60472
00473
0047y
00474
00917
00590
00501
00503
J0%50)
Q0504
00504
00504

132
13)e
134e
[$13
1360
i3
134>
139
180e
14e
\a2e
193
R L L
145
146
197
Inge
1990
150
15)e
1520
153
154
155
156
157
156
159e
160
téle
162¢
16)e
lbye
1650
YT X
16]1e
1680
169
V70
17he
172
173e
[RLT
1715
114
117
178
179
180
18}
182
183+
léqe
195
t0ee
187
108
139
190«
194
192
19)e
194

[43

Ce

oD

[

*+

B10 FORMAY(TIO, 'PRINT OUT THE STATISTICS!) SETI2100

412 FORRATITIO,*PRINT THE GROUND TRUTH PEAFONAANCE SURNARIES BY FlCLDY
)

BL7 FORMATITLS, SAPPLY FISHER F-OLSTAIOUTION THRESHOLDS® )

010 FORMAT(TIO, *APALY USERN TNPUT THACSHOLD VALUES!)

019 FORRAT(///1)

820 FORMATITIO, 00 NOT DISPLAY A CLASSIFICATION mApP?)

$2) FORMATITIO N*OJSPLAY THE MISTOGRANS OF THE QUADRATIC FOAM FOR ALL §

sUBCLASSES?Y)

W22 FORPAT(TIO 'PERFORA SPATIAL FILTENINGY)

823 FORMAT(TIO, ' EXCLUDE PIKELS IN THE DESIGNATED AREAS FROA CLASSIFICATION

sTION SURNARIES! )

429 FORMATIY)O, *PAINT THE INTENSIVE TEST SITE SURMARY REPORT FOR /,04)
SETI2190
$€132200
$EY32250

CALL WATFLOCARRAY(FLOSYZ ), ARRAYIVERTE2 ), NOFLO2,), CLSNAN, SUANAN)
IF(NOFLO3,LE. 0G0 TO &3
IFCYSTIREY, EQ,1)0&xE
FF(OESKEY.EQ.) MIdx)
CALL WATFLO(ARAAYIFLOSYY ), ARRAYIVERTE) ), NOFLDY, 1€, CLENAR, SUBNAR)
0% CONTINYE
WILL PCTAB FIT &N ABRAY?
NOTAFOzNO0FLO2
TFOYSTREY,E0,1 INOTRFOZNOFLO)
PCYSI=NOTAFOONISUN?
IFCPCYSILLE,TOP-T0P2)  TO 106
AOVE TEST FIELY [NFD , 4O GMPS ARE IN ARRAY (IF STORAGE 15 NEEOED)
IFOTSYREY,€0.5) 20 10
AUST TAAINING FIELOD INFO BE KEPT 1IN CORE!
1AD=FLOSV2~) ' »
IFCTANKEY £0.1 )1A02100)~)
18D:FLOSY3-)
NFsaeNOFLD)
TINRE=O
99 00 101 [z},NF
1O} ARMAY( TAD] J=ANRAY( [B0e 1)
FFITIAE,57.00G0 TO 102
1aDz | ADeNF
In0zFI€LOY-}
NF=5NOFLD)
VTIAEzTINEs)
GO 10 99
102 IFCTYIME,EQ,20G0 YO 16)
IAD= i ADeNF
IB0:VERTE)-)
NF2T0TVIde2
TIRE=TIREL
GO Y0 99
103 CONTINUE
FLOSVI:=TOP
TF{TRANKEY,E3. 0 )FLDSYIs)
FIELDISFLDSVY ¢ 4eNOFLD]
VERTIISFIELD) o 5oNOFLDD
T0P2 = VEATED o 2:TOIVI)
105 IF(PCYSZ.GT,T0P-TARP2)30 Y0 509
166 PCTINI=TOP2
SET UP FLELD ARRAY FOR TRAINING FIELDS
IFCYSTREY,€0.0,0R, TANKEY,EQ. ) ICALL FIXFLOCARRAYIFLALGY2),
. ARRAY(FIELD2 3, ARRAVIVIRTE2))

oNEW
oNEW
oNEW

et e . o

e




TR T

.

I

195
0050y 1940
00506 (31K
00510 199
0est2 (31 1)
00%)2 200
80512 208
0912 2020
90512 203
[113%4 2080
9051) 205
049515 2060
60515 207
(1133 208
00518 200e
has1é 210
- IR 2.
PO 212
20522 213
89%23 2ine
00524 215
00525 260
00539 211
00531 250
00532 219
00533 2200
00534 221
00535 2220
00534 22)e
0057 2240
00590 228>
00543 2260
00544 227
00545 2200
0C5a6 2290
005590 2300
50551 23]
00552 232
00553 2))e
0055 240
00555 215
fassy 2360
voss7 237
00557 230
00557 239
00557 240
20560 241
00562 242¢
0056n 243
00865 244
o0osre 245
005712 286
0057y 24] e
0957S 248
00574 249
04517 250

SETUP)
5€TUP)

<8

el o

7

COpE

(4]
Ce

200 AETURN

oOonen

808 MALTE (6,50%8)
5049 FORMAY(////1 SK,te0s000
k=  EXECUTION TERAINATED

Ce
Ce
Ce

Ce
Ce
Ce
Ce

10

20

10

20

END OF COMPILATION:

SEY FLONEY

IFETSTREY, 60,0 JCALL SETKEYCANNAYIFLOSY) ), NOFLOY) *
IFCTSTYREY NE, L ICALL SETKEVIARRAYIFLDSVE ), N0FLOR)
' $EY32240

. $ETIR2N0
EARON ROUTINES SETI2e0

e e R e L LA e L L L L T T P Y P Y P Y {4824 ]1]
$ETI200
SETIZING
$£T321%50

sEmam

OSPLAY/S5ETUP)  ~w»
esssnnt 4 (W)}

CORE OVEARFLOW

CaLL Exgy €N

INTEANAL ROUTINE TO FIND RECTANIULAR COQADINTES FOR TRAINING FIlELOS

SUBROUTINE FIXFLOIFLOSAV,FIELDS, VERTEX)
OIMENSION FLOSAVIW,NOFLDZ), FIELOSES, NAFLOZ ), VERTYEXID,T0TVI2)
1 13

1=

00 20 1=1,NOFLO2

SARSTA 3 100000

SAMEND = O

LINSTR = 00000

LINEND = O

NV = FLOSAV(N,T)

FIELDStS, 12007

IPY=1PTenNve?

TEz L8NV~ }

00 10 JzI8,1E

SPASTA = MINISANSTR,VERTEX({),J )
SAPEND =  AAK(SANEND, VERTFE(Y, 3 ))
LINSTA = MINCLINSTA,VENEER(Z, ) )
LINEND = MARLLINEND,VERTER(2,J))
FIELOStLI, 1 IsLINSTA
FIELDS5(2, 0 )sLINEND
FIELDS(3, [ )=5AASTA
FIELDS(9, 1 ):SANEND

18x1€e)

CONTINUE

RETUAN

INTERNAL ROUTINE TO SEY FLONEV=) JF FIELDS ARE ASSOCIATED
WITH SUBCLASSES,OTHERJISE = 0

SUBROUYINE SETHKEVIFLDSAV,NOFLD)
CIMENSION FLOSAVI4,NDFLD)
FLOKEY:

00 10 1=),NDFLD

TFLFLDSAVIZ, 1),€6Q,0)50 10 2¢
CONTINUE

RETURN

FLOKEVZO

RETURN

END SETI2389

N0 DIAGNISTICS.

SYMA0LIC 16 AUG T4 (4;18:29 Q0 22405116 1 X3 239
RELOCATARLF 6 UG 76 4318129 1 02413540 36 ]
0 02410604 X 102
o
et * PR P %

et

{DELETEL
(DELETEC

ot
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MAPTAF FORMAT
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MAPTAP FORMAT

The tape, MAPTAP, is output by the processor CLASSIFY. It contains
the statistics actually used in classification, the training field,
category, class, and subclass information, and the classified data.

Bach file consisting of the following types or records:

- run header records
field header record

4
Repeated for eachfl
classified field N data records

(_} - end-of-field record

1 - end=of-run record

end-of-file mark

All records are written with a nonformatted FORTRAN write state-
ment.

RUN Header Record 1

WRITE (MAPTAP) (DATE(I),I=1,2),BMFLG, BMCOMB, BMFEAT,NOCLS?,
NOFLDZ,NOSUB2,NOFET 2, TOTVT 2, NOCAT ,VARSZ 2,
(FETVC2(I),i-1,NOFET2)

FORTRAN NAME

AND DIMENSION DESCRIPTION
DATE(2) , Date classification was performed
BMFLG Flag indicating B-MATRIX was used
in classification
BMCOMB No. of linear combinations in
B-MATRIX
~G—r
)
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FORTRAN NAME
AND DIMENSION

BMFEAT

NOCLS2
NOFLD2
NOSUB2
NOFET2
TOTVT?2
NOCAT
VARSZ?2
FETVC2 (NOFET2)

No.

DESCRIPTION

of channels used in computing

the B-MATRIX

No.
No.
No.
No.
No.
No.

of classes

of training fields

of subclasses

of channels used in classificatio
of vertices in training ficlds

of categories

Size of covariance for each subclass

Actual channels used in classificatio

RUN Header Record 2

WRITE (MAPTAP) (CATNAM(I),I=1,NOCAT1), (CLSMTX(I),I=1,NOCLS2),
(SUBNO(I),I=1,NOCLS2), (SUBDES(I),I=1,NOSUB2),
( (FLDMTX(I,J)I=1,4),J=1,NOFLD2), ((VERTEX(I,J),
I=1,2),J=1,TOTVT2), (SUBCAT(I),I=1,NOSUB2),
(CLSVC2(I),I=1,NOSUB2), (KATNO(I),I=1,NOCLS2),
(KEPPTS(I),I=1,NOSUB2)

FORTRAN NAME
AND DIMENSION

CATNAM (NOCAT1)

CLSMTX (NOCLS2)

DESCRIPTION

Category names (if available)
NOCAT1 = no. of categorics if
CATEGORY classifier was applied
NOCAT1 = no. of classes if STANDARD
classifier was applied.

Cla

LSS names
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FORTRAN NAME
AND DIMENSION

SUBNO (NOCLS2)
SUBDES (NOSUB2)
FLDMTX (4 ,NOFLD2)

VERTEX (2,TOTVT2)

SUBCAT (NOSUB2)

CLSVC2 (NOSUB2)
KATNO (NOCLS2)

KEPPTS (NOSUB2)

DESCRIPTION

No. of subclasses in each class
Subhclass names

Training field information

1 - field name

2 - Class number field belongs to

3 - Subclass number field belongs to
4 - No. of vertices in this field
Vertices for all the fields

Vertices are ordered (sample,line)l,
(sample,line)z,...(sample,line)TOTVT2

Contains the category number to

which each corresponding subclass
belongs

Contains the class number to which
each corresponding subclass belongs
Contains the category number to

which each class belongs

Contains the total number of training
field pixels in each subclass

RUN Header Record 3

WRITE (MAPTAP ( (COVMTX(I,J),I=1,VARSZ2)J=1,NOSURB2)
((AVEMTX (I,J),I=1,NOFET2),J=1,NOSUB2)

FORTRAN NAME
AND DIMENSION

COVMTX (VARSZ2,NOSUB2)

AVEMTX (NOFET2,NOSUB2)

DESCRIPTION

Original or B-tranformed covariance
matrix for each subclass
Mean vector for each subclass
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ERROR MESSAGES
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DIAGNOSTICS(Display Processor)

1. *®A**DSPLAY/SETUP3 ... ERROR CONDITION ON ATTEMP TO
POSITION MAPTAP OVER FILES.
ARRXXESBSFL STATUS CODE = .+. ABORTING RUN #**#

The system routine FSBSFL for positioning files has
encountered difficulties in positioning the MAPTAP to
correct file. Error occured in SETUP3 routine for
DISPLAY.

User should make sure he has indicated. the correct
file number for the MAPTAP, and that the MAPTAP does
in fact have the correct number of files.

2. ***DSPLAY/SETUP3 --- CORE OVERFLOW --- LXECUTION TER-
MINATED***

Subroutine SETUP3 computes the storage needed for the
specific problem, if more is needed than available this

diagnostic is printed.
3. AA0650 INVALID SUPERVISOR CONTROL CARD.

The invalid card is printed along with this message.
Check the spelling of the KEYWORD.

4. WRITE ON UNIT N TERMINATED ABNORMALLY DAS TAPE NOT
CREATED. ISTAT = .

Attempt to write on DAS output tape failed. This usually
indicates a bad tape. ISTAT is the status code returned
from the system binary I/0 routine NTRAN. Execution

continues.

. .
4

57

v e, —



END OF TAPE ENCOUNTERED ON DAS UNIT LAST LINE = N.
The end-of-tape marker was encountered on the DAS out-
put tape. The last line written was N, Execution of

DISPLAY continues without further attempts to write on
DAS tape.

#**A*ETSHER THRESHOLD REQUESTED-NOT PERFORMED
...NO., SAMPLES FOR SUBCLASS "NAME'" (=N) IS LESS
THAN OR EQUAL TO NUMRER OF CHANNELS (=M)

The program compares the number of samples (pixels)
for each training subclass to the number of channels.
If the number of samples is less than or equal the
number of channels, the threshold request is bypassed
for the subclass.,

FDIST-OVERFLOW CONDITION IN FISHIN ROUTINE FOR
SUBCLASS=XXXX. THRESHOLD SET TO 999.999

The FISHIN routine has returned an overflow condition.
The threshold value is set to 999.999 by the program,
for the subclass.

iy Nt e w .
P e o - - P - O L /SRRP R  1
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