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1. SCOPE

1.1 GENERAL

This specifies the detailed design for CAMS classification and
proportion estimation accuracy assessment software implemented
for background operation on the PDP 11/45. Included are:

a. Two input data preprocessors. The first is a stand-alone
program which scans a DTRM tape and produces a printed file
directory for that tape. The second is a stand-alone program
for the generation of Accuracy Assessment Phase I input data
tapes (B Tapes) from Bendix output field vertices data taprs.

b. A two unit software module for preparation of a proper ground
truth data tape in LACIE Universal format (see Reference 1)
and a utility program for printout of those data for monitor-
ing puproses.

c. A three unit functional software module for development of
accuracy assessment parameters from input ground truth data,
image data and analyst labeled dot data. The accuracy assess-
ment parameters are (see Appendix B):

1. True wheat proportion

2. Maximum likelihood proportion estimate
. Classification and pixel counting proportion estimate
. Probability of misclassification
. Variance of Procedure 1l proportion estimate

3
4
5
6. Proportion of wheat pixels on field boundaried
7. Dots labeled by ground truth

8

. Probability of misclassification of analyst labeled dots




2. APPLICABLE DOCUMENTS

The following documents, of exact issue shown, form parts of
the specification to the extent specified herein.

2.1 REFERENCE 1

Earth Resources data Formate Control Book PHO-TR543, Volume 1,
Revision A, Change 1, pages 7.1-9 through 7.1-25 provides
complete definition of the "Universal" format of the DTRM and
Bendix~100 output tapes. This is the Reference 1 (one) of the
text.

TIRF 77-0060, Modify the BTREAD Program
TIRF 77-0063, Nov 77 Implementation of SIGMAP, SPECTL and ALLCRP

"As Built" Design Specification for PDP 11/45 Accuracy Assess-
ent System (TIRF 77-0030), Oct 77 (LEC 11358, JSC 13666)
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3. SYSTEM DESCRIPTION

The software system implemented on the PDP 11/45 for background
generation of CAMS accuracy assessment indices, consist of two
input data preprocessors (Figure 1), an intermediate optional
unit for monitoring of ground truth data, and three two-unit
functional modules (Figure 2). One preprocessor scans the DTRM
tape to be input and reports the file directory of that tape.

The second preprocessor, converts the Bendix 100 output data

tape (field vertices in NOVA floating point) to a proper "B" tape
equivalent (field vertices in PDP/45 integer form). The first
functional module constructs a "ground truth" data file from
field vertices data input on the accuracy assessment (Phase 1)
input data tape ("B" tape), along with corresponding crop
identifications input in punched cards. At this point, the user
may apply the utility program to produce maps of the ground truth
data for their examination before proceeding. The second
functional module compares operational ERIPS and analysts
classification results with the ground truth data to produce
indices for the assessment of the accuracy of those classifica-~
tions.

The initial step of the process 1is preparation of a proper "B"
tape. This is application of that preprocessor which converts
a Bendix 100 output data tape to a proper "B" tape data file
equivalent.

The second processing step is application of the first software
module to the field vertices data input on the "B" tape (field
vertices file), along with corresponding field crop identifica-
tions input in punched cards to construct and produce a "ground
truth" data tape in Universal format. This step may include
printout of ground truth data maps if the user so desires, but
only if the special utility (mapping) program is applied.

4
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The final processing step is application of the final functional
module to compare ground truth data with corresponding classiii-
cation data. In the application, each unit of the module is
executed separately. The first unit restricts the comparison

of ground truth data to analyst "dot" labeling data to produce
certain of the accuracy assessment indices. The second and third
unit compares ground truth data to both analyst dot labeling data
and ERIPS classification results (DTRM magnetic tape). Prior to
execution of this second unit, a preprocessor is applied to the
DTRM tape to define its directory.

’

3.1 HARDWARE DESCRIPTION

PDP 11/45 with the following peripheral units:

1.
2.
3.
4.

3.2

Card reader
Line printer
Tape unit (2)

Disk unit

SOFTWARE DESCRIPTION

This section presents brief functional descriptions of the two

preprocessing units, the utility (mapping) program and the two
functional modules of the CAMS accuracy assessment system, all
of which were designed to be compatible with the PDP RSX-11D
operating system. Included in the descriptions are all sub-

routines and subroutine interrelationships.

All preprocessing units are stand-alone operating programs. The
preprocessor DTERM is used to construct and report a DTRM tape
file directory for use as a source of a program control input
for the functional modules ALLCI'P and MILTCRP. The other
preprocessor, BTREAD, i3 used to construct an accuracy assess-
ment (Phase 1) ("B" tape) file for use as input to the first

functional module.
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The first unit of the first functional moaule edits the field
vertices entered from the "B" tape to insura that they are proper
for field boundary definitions. It then defines, for each field,
the field boundary and associates the proper crop type (derived
from card inputs) with it. It next defines the points at which
that boundary intercepts the field dot lines. Finally, it con-
structs an internal file of those intercepts for use as input to
the second unit of the module. For its operations, this first
unit (PHASE 1) calls the subroutines s-01, s-12, s$-23, S-34,
S-45, S-55 and S-56. The second unit of this module (PHASE 2)
employs only standard system utility routines to manipulate and
restructure data from the "intercept" file produced by PHASE 1,
for production and output of a proper "ground truth" tape (mag®
netic tape in Universal format). Subsequently, at the users
option, maps of that grow.d truth can be generated and printed
out through application of the utility (mapping) program SGMAP.

The second functional software unit consists of three stand-alone
units SPATI, ALLCRP and MLTCRP. All of these units employ
standard syétem utility routines and certain special subroutines
to accomplish their comparison of ground truth data with
classification data counterparts and subsequent calculations.
Both units compute a specific set of accuracy assessment para-
meters. The first unit SPATL restricts its comparison to analyst
labeled dots, while the second two units ALLCRP and MLTCRP in-
clude both analyst labeled dots and ERIPS classification data

in its comparison.

3.2.1 PREPROCESSOR (DTERM)

3.2.1.1 Linkage

This is a stand alone program which calls only standard system
utility routines.
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3.2.1.2 Intexfacs

Naone.

3.2.1.3 Input

DTRM tape (see reference 1 for format description).

3.2.1.4 Output

Labeled printout of tape file directory including tape identifi-
cation and for each tape file the following: file number, site
number and acquisition date (day, month and year)

3.2.1.5 Storage
TBD

3.2.1.6 Description

DTERM reads the DTRM tape, extracts and reports the tape identi-
fication, locates and numbers cach tape file, then constructs
and reports a tape file directory.

ORJGINAL I’[&(}lﬂvléﬂ
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3.2.1.7 Flowchart

DTRM

ENTER
DT'ERM

JINITIALIZE
® ASSIGN UNITS
1 = INPUT TAPE "DTRM"
5 = CARD READER
6 = PRINT TAPE
® SET FLAGS
JFLAG = 128
FILE = 0

f

Y

READ AND PRINT
TAPE ID
PRINT COLUMN HEADING €
"PILE SITE DAY MONTH YEAR"
INITIALIZE FOR TAPE

READ
v

FILE = FILE+1l

T T S =

READ TAPE IILE

ﬁﬁii% |

FILE - 8
SITE - BUF (67)
DATE - BUF(61-63)

EOF & ;;;\\~N o

e s B Y . Sk i o s+ ks ki
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e IMPLICIT. INTEGER(A=Q) ) (SwB)  .__
BYTE BUF(3060),7(8),D(9),A(80)
e .EQUIVALENGE (S,BUF(87)) @ o s .

[]
é
COMMEN /STATUS/WL,W2
CALL TIME(T) .
CALL DATE(D)
NPRTnb
' WRITE(NPRY,703) D,T
oo 703 FORMATCAML, '  JAB_INITIATED ON . 0,9AL, 0 _ AT _0,8A8,/24440%0 . .
L'PRPGRAM ovsnu.rr~'>

rimerr e S NRDR85 - e e r . mr e bveunms aeom s o § 8 evnES a4 bmmire et o someemermnnm s« 0 5 v‘ .
JFLAG®128
F1LEaQ
RPEN(UNITRNRDR¢NAMES 'DTERM, DAT'.rvPEn'oLo'.Access|vssausnr!AL'.
- . 4FORMz'FARMATTED ' yCARRJAGE cENTRﬂLl?NﬂNE .. . N -

READ(NRDR,304) SDEV,NDEV
S | | — FERMAttAi.ix.xZ) . B
WRITE(NPRT,302) SDEV,NNEV
_.:nz__..fx‘gat&xwmu ML..LMEM wa_um 1415)
‘ EVs) : _
[FLSDEV.EQ'X1). !DEstﬁm” R
IF (NDEV ,NE,0,AND ,NDEV,NE\ &) Ge To 500

e B AL L TIN!T(iuzDEVaNDEV} SRR S

CALL TATCH(1)

e SALL___TRWD(4)
WRITE(NPRT,104) . | 8

e AOL _PORMATCY oo FILE. . _ SITE . ... _ DAY MONTH ... YEAR')

-4 CONTINUE ‘

o BALL. TREAD(L,BUF,1530). _ .. e e e
CALL  TWAIT(L) } :

__..____JEGFFJAwJ(JFLAG,“1L*
IF¢(JERF ,EQ,128) GQ TO 2

wC”..ASSUMES THAT. END OF DATA_IS SIGNALED BY_.2 CONSECUTIVE EOFS___ .. ...
CALL SWAB(S) ,

e PILGEFILEeY e e e

' WRITE(MPRYT%402) FILESS,(BUF(1),10864,63)
302 FPORMAT(LH ,5140 e e e e . —
. : i

).
.CALL TFILE )
_CALL  TWALTY
Ge Ta 4 | | |
. 2 CONTINUE g T T e
. CALL TRWD(1 )
e CALL. _ THALT(S !
500 CONTINUE .
, CALL DATE(D) R R e
-CALL TIME(T) ,
WRIYE(NPRT,103) D,7 . e
WRIYE(NPRT,403) 0,7 '
403 FORMAT(' JoR CAMPLETED AN ' ,9AL," AT _1,8A8)
it '

02
14
i,
1)

et P s - ——————
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3.2.2 PREPROCESSOR (BTREAD)

3.2.2.1 Linkage

This program calls the special subroutines RADER, LABEL and FSORT,
in addition to the standard system tape manipulation toutines.

3.2.2.2 Interface
RADER, LABEL, FSORT.

3'2.2.3 InEut

Magnetic tape output from Bendix 100 system (Appendix A).

3‘2‘2.4 OutEut

"B" tape formatted file for direct input to Accuracy Assessment
Phase 1 program (Appendix A)and a file of crop labels which is
used by the program PHASE 2.

3.2.2.5 Storage
TBD

3.2.2.6 Description

This program edits a Bendix 100 output data tape, extracts and
translates acceptable field vertices data closes fields if
possible and constructs a proper "B" tape file from them.
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TT7s.2.8 Listing
T IMPLICIT THYEGER (A=R) | TTT T e e
INTEGER®2 BUF160) ,BUFK(A0), Burnceox
INTEGER®Z 1NTEUC312), SANF(1001*Llht§ v -
INTEAER®S BUF2(40) :
LUGICAL®L BUF3(160) . S e e
LQUIVALENCE (BUF1,BUF3)
e e e R TYALENCE (BUFXCB), INTEGCLY) - - 0 T s e e ey
EQUIVALLNCE (BUF3(7),8UF2)
e e APTE TCHY, D09y T e -
COHMAN /STATUQ/kl W2
o 2 CoHMaN /ERRaR/ICR NPNT e
CaMMAN /BT/NRDRNPRT, FthLb(bOD).Ftuvt 00) } L
- e BALL TIME(T) A .

CALL DATEL(D)
T e
MPNTeNPRY
- © FLeso .
SFL.G=3
o WRITE(NPRY,703) T e e e e
703 FORMAT (L5, v  JyR INITIATED ON '.9A1.' AY 1, 8A4,/7/7.10%,
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NRPHR=RP i
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Ca0AT TEARMATOALL 1%, 2120 e e e e e
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—— RICEvED DSV X A e e e
IF(RSDEV,ED, 'X') RIDEV=Y
T U U READUNRDR, 709) WSHEV,WNDEV, WFILE oo [
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e QT T P ARMAT U 2O X S THUCATRN "BL00  TAPE Yy /7 i DX AL YTy e
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e UL TATEHLY e e e e e v e mmoee et e st e s

CALL TRWD(L)
e P I LERRF IR R T e
CALL TFILECL, RFILE)

.k B W s © * ()A[ l TV:AIT(j , - . B el R L B ] F gy e B st -
CALL TINIT¢opwlDEV NND zV)
s e e TATCH(G) ¢ e e e e s e - —— e

CALL TRAD(4)
WP TEERWPTLEST

CALL TFILECd WFILE) .
omms s AL L THAFF (B9 oeies = e - o s e o s e
D3 12 1e1,500
e ot 1o el 20 W Fan (I ’ 2 U--v - R T S Tt L e e e s o B B Rt etk e e 4 S P S PO Lo e+ oo O P
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g S e e e e
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IF(K,GT I2IKRITE(NPRT, 403) FIELD(KA) oK .
T QI U FORMATCLHO LOX PR LECDIND Yy TSy RAST Y 15, YTVERTICES Y
IF(K,GT39) ST@p
R L L T .'SA.I4P ‘ K) = rNTEG( ! ) Sy e —— ot Sk 8 S A= e 4 - © e m———
Lei+2 : :
PTG TSI T R TE - tNPRT I O4 T L
4&4 FERMATCLMD 20Xt 8 1,130)

S L 4 e T M e S
Nap+3d
P PFONGGT ) 3127 WRITE CNPRTFA0Z) N R

IF(N,GT312) STEP
CATLRADERTTINTEG (L) TINTEG (N Y
IFCIRREQ, 1) WRITE(NPRT 302) KA, FILLU(KA)

e e AU LER QLY BTBR - o et S e
LlN&(K)=INTLG(L) ,
T MZ 2 (K1) 4§ e - ——— e s
[ —— IF(FLGED 1) wleF(NPRT aoz> KoM, 2715
Tty TV 7l A, g o S B e LT - v T~ e
H gt %
UOH "',j)! N ;

N u'ﬁ




TETTB0R T TRARMATCIHTRLUX YK, [, 0K e V) o ‘
IF(Med,G6T,80) ﬂRITE(*PRT 405) M |
e 4B FURMATCLHD ) L 0Ky 1 HE 1, [§) o o ¢ e o e g
IF(Med GT,80) STAP ,
v e e ~avrw(n;=SA~P<«7 T e e -
BUF W (MeL) L INE(K)
C rRTVT”iI“S*H”K“?oYTﬁtTK1
850 CANT INUE
s PR (FLGYED 1) WRITE(NPRTFROL) (BUERSYVI Ul 80) -
601 fBRMAT(lﬂ olDXoZOIS)
e e G T R T T T e s e . -
T1eBUFW(L) =1
VT
SLeBUFAC])
e U BER ) T T e e e
DELSsBUFW(S)Y=sUFu(]])
TrmmmmmTmrem e DELLaBURWLAY ~QUFN (YY) T T T e T s e e e
DELS=]ABS(DELS)
NECLaTABS(DELLY "~ o
IF(DPLSEQ D.AND DELL.CQ 0) Gﬂ TV 44‘
s A e e e e e e o rae e = o
P OOIELSLE2) BUFWITT)=BUFMW(3)
T T TR DE L LE V) T BUPN (U )YEBUF W)Y T -
JF(DELS,GTO?0(‘ROCELFQGT.3) SHUT=2
PRTSRUTEQ LY NRITR(NPRT VRIS Y DUFR(ZTT ST LL
445 gﬂRMAT(1H0010Xo'FlFLD NE. ':l5obX0'“A5 CLESED. GLD VERT"n
- 1215) ‘ - a
IF(SHUT EQ+2,AND, BUF%t1)¢2 GT H0) WhIIE(NPRT,664) BUFW(2)
g T FURBATCINDLORTFIELD NG, " 1y 1575Ki TOAN NDT  BE CLRSED!)
IF(SHUT  EQ.24AND,BUFK(1)+2), GT BG) G2 10 444
T IR (SRUTLEQ 2)”’NﬁITEtNPRT‘I#B?“BUFW‘27fEUFﬂ‘S).BUthdT“"”"‘"“““‘
JBUFW(I1) ) BUFK{U)
T U448 T FERMAT(LIND, iUko'FlFLD'Nﬁ}”‘ftﬁ.bxi!téy'I'VERTEX*ADDED.'"‘
180D VERTICES=',21%,5X%,215)
s TF(SHUT  EQ.2) UUFW(JJ+1)=BUFN(3) T
lF(SHUT.cQ 2) BUFKCJJ+2) zBUFR(4)
IFTSHUTER V) BUFW L) SRUOFPWHTIY+2
444 CONTINUE
ey T B i -
CALL THWAIT(4)
R 1 T R R
GV T2 20 )
999 BUFWI2I®1001™ T - -
CALL TWRIT(4, BUFk 80)
R o7 SR 3179 & & 58 Rt - - -
CALIL, TERBF(4) ;
..-...,,...__..v......‘,,.“,... ._,—.CALL. TWAIT(4 ’ sene e MR e paema e - - - ———-— SR G+ ot e A e e - i
CALL TRWD(4) . |
CALUTFTURCY4yWPTILEY - 3
CALL TwAIT(4) |
e ND o e - oo e
: WRITE(NPRT 1200 KA. ,
T 20T U FARMATCLHOVA0X YN, OF CFTELDS®RY 1Y) M - ;
9991 CALL TREAD(4)BUFR,8() ;
CALL - TOATT 47 ?
INDEINDeL ' é
e e e e CAUFRC2) VRO 200L) GO TE9992 ~ =~ = ,
NVERTa(BUFR(1)=2)/2
YT T S WRITECNPRT, 1000 BUPRC2Y FLDVCIND) i NYERT— - :=‘
100 FARMATCAH 240X, 'FIELD NMA,BY,15,5X, "t leLD VALUE='.!5,5X. {
TN VERTI CES 218y
NCa=RUFR(1)=2
e R I TEANPRT Y1100 (BUFRETT@Y 7T Il /NCEY -
110 FARMAT(LH , &8%,2015)

T AL L TS TAT G4 NR T RESANDY T T
T, IFCTANDCFNRY ) 128) \NE,178) GO Y 9991 3-16
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9992 WRITB(NPRT,8) BUFR(R2)
] FRRMAT(//71507)

T TTTTALL FSBRTIKTY

e IF(SFLGYNE 1) LY TR 631

T 00 631 Isy,KT

WRITE (NPRT,632)1, FlELU(I%nFLUV(l)
g3 T T PURMATTINR rinx,axs: )
631 CUNTINUE
' CALL CLPSE (NRDR)
QPEN(UNITENRDRy NAMES ' LALELL ,DAT, TYFES'ZL DY,
T 1ACCESSw tSEQUENTIALY ,FORMEIFPRMATYED YY)
SCARRIAGE COUNTROLBINDNEY)
T T WRTTEINRDRYS0S ) SN, DAY RO YR T S T T
505  FORMAT(415)
DR 646 FLGs4i,2
CALL LABEL (KT FLG)
IF{FLGED,2) GE T 656
CALL CLUSE(NRDR)

T T EPENTUNTTNRDRINAMES L ABELZ [DATY i TYRET LD
1ACCESS ! SEQUEATIALY, renm-vrwRMATTbuv.
CCARRYIAGBE CONTROLBYNPNEY)

WRITE(NRDR,505) SGNK,DAY, M2, YR
688 CONTINVE
CALL CLPSE(NRDR)

e — PPENCUNTTINRDRGNAMES LABELE DATY i TYRES DY — = e
LACCESS='SEQUENT ALY ,FURMa'FORMATTED?,
2CARRYAGE COANTRRLS'NPNE!)

12a0
IMiz w}
ARITE(NRDR,505)SGNM, DAY, 1Q, YR
s et WRITE(NRDR, 5850 TESTE, 1ML O T
565 FORMAT(SIS)
' CALL CLRSE(NRDR)
CALL DATE(D)
CALL TIME(T)
WRITE(NPRT  333) N,T

“”“““333“”“‘?ﬁRHKTTIﬁU'fGX"JWG‘CWMPLETEU‘ﬁN Y YAL T AT CUPBALY T

STaP
END
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3.2.3 BTREAD SUBROUTINES
3.2.3.1 General

The special subroutines called by BTREAD are RADER, FSORT and
LABEL. RADER and FSORT interface only with BTREAD. LABEL
interfaces with BTREAD and a subordinate subroutine COMP.
Communication between BTREAD and its subroutines is totally
through common.

3.2.3.2 Subroutine RADER

This special subroutine converts NOVA floating point numbers
to equivalent PDP 11/45 integers.




3.2.3.2a Flowchart

" ENTER
RADER

INITIALIZE

IN1=INT1
IN2=INT2
Bl=BYT (1)
B2=BYT (2)
B3=BL@ (1)
B4=BL@ (2)
Il=Bl
I2=INTRM
I3=IAND(Il,I2)
ISGN=I3
IEXP@=~64
M=0Q

M=M+1

ICOMP=2#+ (M-1)
I2=IC@MP
I3=IAND(Il,I2)
LAST=I3
LAST=LAST/IC@MP

b4

1 EXPO=IXPO
+2%% (M=1)

TCOMP = 2%¥ (M=1)

:

Il = B2

I2 = ICOMP
I3=IAND(Il,I2)
I5 ='ICOMP |

|

F

Il = B3
I3=IAND(I1,I2)

I3 =1

4

| SUN=SUM+1.0/(2.0%* (17-M))
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R A R T e T AR T

S

‘Il = B4
I3 = IAND
(11,12)

@-

i SUM=SUM+1.0/£2.0**2S-M))qu

_..,._.“.__.

.S ™~
Tsens N
/’ ' = . i
INTRM_~ ]
- 3 (
SUM = -SUM | !
PUU——————|

[ suwsum*le*vixeo+.s |

.
[ INT1 =

—
O—

/ ‘
RETURN /)

END

N
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EIER*l‘

L

| PRINT
"ERROR IN RADER

PINT1=XXXXXX

| INT2=XXXXX

- IEXP@=XXXXXX
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400 FORMAT(LHO0, 10X, 'ERRER IN RADER!', 10X, INTY

2.3, 2b Lilting

SUBRQUTINE RADER(INTL,INTZY
YHIS FUNCTIAN CANVERYS A FLOATING POIMT WARD IN NOVA EXCESS 64
Y0 A PDP 14/4% INTEGER , .
YHE 4 COMMPN BYTES IN THIS FUNCTION CORRESPEUND Y2 A SINGLE NBVA PLEATING PRINY
VAR]ABLE, B4 18 YME LEFTMASY BYTE AnD B4 15 THE RIGHTMESY BYTE,
THE FUNCT]?M RETYURNS THE INTEGER VALUE PF YKE RPUNDED NRVA
FLAATING P2INT VARIAPLE AS REPRESENTED BY YHE ¢ BYTES
BYTE BYT(R),RLA(2)
BYTE B4,B2,B3,84,1C0MP, INTRM,LASY, 180N
EQUIVALENCE C(INGL,BYT(L)),y(1M2,BLRC1))
COMMAN ZERRQPR/IER,NPRY
DATA JNTRM/Q200/ ‘
1ERe0
{NLNINTY
IN2RINT2
RysBYY (L)
BEwBYYT(2)
BIsBLO(1) ,
B4mgLA(2)
149BY¢
128 INYRM
13s1ANR(LL,12)
1SGNe13

1EXPpEabd '

Pe 20 Mul,7
{COMPRPAR({Mel)
[2nlcomp
13 [ANDE]Ls12)
LAST=I3
LASTaLAST/I1CPMP
0 IF(LAST,EQ 4V IEXPBeEXPYe2en(MnL)
IF(IEXPB,GY,3) JERal
IFCIEXPR,GT,3) WRITE(NPRT 400} INTL,1 va.!gx?go
L ]
15X, VINT2 !, 140,58%, tIEXPRw!, 140)
IF(1EXPR,6T,3) G2 TD 22 .
SUMup ‘ :
DB 21 Mwi,8 . ,
1COMPS INTRM
IF(M' NE,B)ICOMPuZen{Mey)
1{sB2
12s{comP . ' '
13m ANDIIL412) o ; : .
1581 coMP , )
!Ftéa.éo.IS)SUH-Suwti.01¢2Jo~~(9-M))
.gy ¢ '
JAND(T4,12) ‘
13,EG,]15)SUMaSUMeL 0/ (2, 00n(i7eM))
B4
TAND(14,12) L
13,EQ,15)SUMNSUMeL,0/(2,000(25uM))
1SGN,EQV INTRM)SUMEwSUM
SUMusgUMalbaulEXPRe 5
INT{uSUM
22 CONTINUE
RETURN
END
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3.2.3.3 8Subroutine FSgRT

Subroutine FS@RT arranges the field entries in numerical crder.
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3.2.3.3b Listing

20
10

SUBROUTINE FSPRT(KT)

IMPLICIT INTEGER (AmiZ)

CaMMON /BT/NRDR, NPRT,FIELD(%00),FLDV(500)
KYMinKTwl .

be 10 )=l KY

DB 20 1wl KTMY
IFCFIELDC]) 6T FIELDtIeL)) GB T@ 20
DUMPRF JELD (1)
FIELD(T)uFIELD{ 1Y)
PIELD(1#1)®DUNP
DUMPsFLDV(])
FLDY(]5<FLDVET®Y)
PLDV(1ed)mDUMP
CONTINUE

CENT INUE

RETURN

END

NPT W TP T Y
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3.2.3.4 Subroutine LABEL

Subroutine LABEL writes to file and prints out the field codes
numbers, including operations flags, that are assigned by its
subordinate routine COMP.

ENTE N
lAKEC
( KT, FL4)

3.2.3.4a Flowchart

IP=KT

WRITE (KIGE) povp
pranT
Ftaed (Lp)
Fluew (e
G

f

M= TP+
LM=NC

e

rC>KT

wnre bM/V/< A tond
re Flek

RETUAN

{ crecxay)

P gt




3.2.3.4b

.

Listing

SUARAUTINE LABEL(VT,FLG)

‘

TMPLICEY INTEROER (Awg) .

ARITE(NPRT,507)

COMMAN. ZBT/MRDR, _NPAT F1RLD(SI0Y,FLNYL500),

-

b ey . wa. s % owarem

W W P ————, -+ P LW 1 S AP S ek B W Sew B

.
Lo - e o

e st 58 A B e

807 FRRAT_C//40%, IF1ELD. T2 fiﬂﬁ,T?ANSLERVATIQV!.II.VX.'F!ELD'oZX.
OYYAL, 2y, YFIELLY, 06X, 'CONEY) -
4G2d
200 CANTINUE
ez L RENG
501 CANTINUE R

B oame eeE e e wee @

CALL. CEMPLFELG1CLIPLPATR)
IF(PNTR, EQ, 1) GA TR 502
JLEBEIN

N

— 202 CENTINUE

1F ¢

G~ Tp 504

D

NGYEQKT) IP=KT

o P b B e W e e B eI | W e

e e AR LYEONRDR, 503), FIELDII0) ,FIELDUING).LC. e vt e e
WRITE (MBRY,506) FIELTCIPY,FIELO(NCYYC
506 FoRMAL (40 03140) . —
503 FARVAT(S15) B
NGE1P A n
IpsNG }
IF4NC QT KT ) KRITE(NRNR,; 504)
504 FARMAT (7). $
o IFANCGT.xI) G2 10 505 .
B¢ T# 504
_.805  CANTINUE R
' RE TURN
e BN e e e e e e e e
!
ORIGINAL pp
GE
OF Poog QUALnéf




3.2.3.5 Subroutins COMP

Sub:outine COMP is called by subroutine LABEL to assign appropriate

codas to the fields.

3.2.3.5a Flowchart
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3.2.3.5b Listing

SUBREUTINE CoMP FLG,C,1P,PNTR) .
_u"",.w.JﬁﬂLl&lI«lﬂlﬁﬁﬁRmiA-ll
gﬂM“ﬂV/RT/NRDR +NPRT,FIELD(500),FLOV(500)
— NTR B} ..
IF(FLG,EQ. 1) CuFLOV(IP) ~
. ﬂ-m%..zrsrusjto&1> CPy » FLDVLIP
JF(FLG,EQs1,AND, FIELD(IP)
o CuplELD(IP)=300e4
. [F(FLGEG.2) Cw22
R LIECFLGEQ,2) OPtw22
1F(FLG,EQ.2,AND, FLDV{TP),LE
9,.Fanczn> GE,99) . g=&1 _—
P:;;rLg.igmééAOD. P LDV C1P*1) LE 104, AND,
[eew—— * (l * [ | ; '
I[F(FLOVEC 2, A 1% FLDV(:P».Pk.124.AMD FLBV(TPY L LE, 1:95 Ceil
L %fiELb yEO. 2, AND, FLOV(IP¢1) GE 124, A\D FLDV(IMel) LE,129)
o CPiwgl
v JECFLGYER, 25 AND FLDV(IP)\GEy 4 AND, FLDY(IP) LE,15) Cmii
1F(FLGIEO, 2" AND, FLDV(IP*i) GE,1,AND ) anvtlpoi).
e % _KELAS) CPLa1l
I

A W G VOR: 424 % wem

a3
«GE, 300, ANDTFTELDTIP) \LE,S14)

R - -

e e L R L -

Oi.AND

pl

D L

i

-y

rm e e i M ke

FCFLG,EQ.2,AND, FLDV(!P) EQ. A0Sy Gwil™
F(FLG5G.2,AND, FLDV<!P‘1>,EG 1n9) oPimiy
F(FLG,EQ.2,AND,FLDV(IFY,EQ.134) Cmil
FAFLBLEG.20AND, anv¢1P.1> EQ,134) cPimgt
F(,EG,CPY) PNTRno

f
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3.2.4 UTILITY UNIT SGMAP

3.2.4.1 Linkage

This, a routine for optional printout of the ground truth data
entered for processing, calls the special subroutines DTMAP
SPMAP and GTMAP directly, the special subroutine CR@PP through
GTMAP, and standard system routines. It also employs, in the
subroutine GTMAP, the special function MPCD (CR@P).

3.2.4.2 Interface

SGMAP interfaces directly only with its subroutines DTMAP and
GTMAP. Crmmunication with those subroutines is thiough calling
arguments and the common blocks MAP and CH.

3.2.4.3 Input

All inputs are derived from the disk file output from Phase 1.

3.2.4.4 OQutput

Hard copy printout map of the ground truth data to be input to
the Phase 2 processors.

3.2.4.5 Storage
TBD

3.2.4.6 Description

SGMAP extracts ground truth data from the Ground truth file
previously made by a Phase 1 operation. It then manipulates and
organizes those data into an output format for convenient user
evaluation.

e



3.2.4.7 Flowchart
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Tzien pating

*”*""“'IMPLlC!T INTEGER (AwQ), (S=g) =~~~ =777 rmmommmmmTT e e
BYTE BUF _“i

—————lYYE MPCD” <
BYTE Ttﬁ).b(9) e .

mmre e L BVTE GHAR -
CoMMIN/MAP/BUF (30600, MT(E), L!NE(PaiauT(256)
s G OMMAN/CH/CHAR( 98) T mmee——— T e e e e
EQUVALENCE (5)BUF(67))
T CALL T IMETTY
CALL DATE(D)
TTETTITT U NRURsL
NPRTz6
T U WRITEANPRTYTO3Y DT TUUeTT T e e e mm s e e
gpky (UN[T:NRDR NAMES tSGMAP, DAT‘¢1YP!"ZLD'
e A ACCES S e VSROURNTTAL Y ) FE ?ne'rcnmArrcv~ CﬁhﬂthE“CaVThwcﬂmeNE|1“‘“”“”‘“*
703 FURMAT(3HL, !  J2B INITIATED PN ,9ﬁlp AT 14 BAL,/7040X,
T U UL YPREARAM  SGMAP FTHUY T T T e '
READ(NRDR)704) GSDLV GNDEV, P13
TR PRRMAT (AL IXy 2120 0T
WRITE(NPRT,705) bSDbV.GNDEV.Fl
T O T R R/ /L O T INPY T T TARPE N T T R AT YT L OX Y DEVICE NEE T
115,30, tFILE NU,=,15) DU
OO T GIDEVEQ T ’
!FtGSDEV EQ,'x') GICEVe]
e "'"XFTGNDFV.NE;D.lNU.GNDEVINETli’Gﬂ‘TW"SQV'“
Flusfyi=~g
mm——————CALL tthL‘1NRﬁR*
PN (LN]TRNRDR,NAMES YMAP (DAT! (TYPEE'ELDY,
1ALC&SS='SL1U£NTIAL’.FﬂR%t'FﬁRHKTTED"LAHH!AGE CBNTRPLEIYNDNEY?
D@ 20 mml) 256
e CTAMY s O T PR
20 CUNTINUE
e R TTE TONPRTT 908 .
C90% FARMAT(//,10X, 'CRDE TE GADE TRAVSFL&NATIML'.//,&X.'8:6!N'.7X;
- AYENDY 7% TCRDEY e 7X tSYMBRLYY T e
127 CRNTINUE
memm e QEADUINRDR ) 3LB P ONBy NEy N e e e
1hh FRRMAT(31S)

e aem e e e e wE s emiEe e eadim kA ww o R e A e M b e bt U o G

he ek s R e b o e W e s be o4 ek e -

B T S RIS

B T I

-~ — som

e R T TR CHPRTTLL 7Y NB TNE  NBFMFCD (NG )"
117 FORMAY(AM 2 3140,9X,4A3)

e 1R CUIND L EQy 0).A“Da(U& EO, 0 ANDVINDG 0y 0)) GO TR 422 —— - -
JRCENE, EQy 0).AND'(*E ho o; AND (ND ko-'1>> Go 19 1?4

. - Wh . pw o hee N ne 119 N NB NE " PR v »a»-»— e e A A 'm bt Ty Yo —-—- - -
JTth) ND

e LY CUNT I NYE
G Te 124

b . . bt A o et o o bk WPH S bvse g W aa 4

e g g ERNT INYE
DY 423 1=1,2%56
b ——— o s gern 23-.JT ‘ I ,:I. B R iamaen CEEERLTLS L AT
22 CONTINYE
R RS -
CALL TINlTCJ,GxDEV GND&V)
L R PSP Y “CALL TATLH‘G’ R NI R
READ (NRDR, 555) TYP&
—e g CUFARMAT (ALY o e T
P (TYPE,EQy 'GY) NRITE (NPRT,5%6)
g SR PRM AT CEHOTLOX T T AT GRENN I TRU TH-MAR 4}
IF (TYPE,EQ, DY) WRITE (NPRT,%57)
I - A FRRMAT CLHO 10X, YA DTRM MpAP Y )
IFATYPE (EQ¢?51)  WRITEINPRT,558)
TS5 8T FORMAT (AR 1OXTYA SPAT MAP ¥ ) e
_ REAR(NRDR,5%5) CHECK

N . g ot 1 - Wb e i, bt

Grmm . D b

SN W P De— o o o Aot oot v L WSS - e B

0 ——— . ——————— 5 -+ e o o ———

e

v e e - Cheere
-33
B _ . 3-3
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. v .

TUUPFUTYRE (ECISY) TREAD(NRDR,RE9) 1%,V
580 FRHRMAT(21%)

s IR CTYPE EQ, IS AND, 1S,5T,797) T ISe79 s s e
IFCTYPE, &0.'S' AND (JS,GT 499 ) JS=99

e e A E CTYPE  BR,1S) 151=XS' ek S
IF(TYPE EO,161) 1§28

w~m-ﬂﬂfwtmowm¢wmxn
IF{TYPE,EQ0,1S1) J528)8

iaaiatibde § & 4713 TIR XN REVE- 11 1 Gatain ettt
IFCTYPE NE,1S1) JS4=y

- —— F-v«-nw’»!»f c TYPE ,“":T"S' ’ ~‘ SJ 51‘ W s W g e i s e 8 W o W g A
1FCTYPE ,NE,1S1) 1Sney

e e CTYPE G S 1 ANDT 187605 0 AND TS, HET) ST
IFCTYPE, &u."s'.AND 15,60,0,AND,JS, hc.vi js2n79

CTIPCTYPE LEZ, TS L AND, rq.ru U AND IS kG0 sy T e e

1FCTYPE,BQ, 1S AND, 1S4 EQ,0,AND, J».hc U’ 052‘99

se e $341TEISL, 182,397 o T mem e e e
DO 334 JJEJISL,J52, 98
IELED - - e
JExJy

wo e e QIR g e T e e s e e e e e
lFtTYP&.EO.'S') _Brror2:idset)

1 3 L e B B B}

CALL  TRWD(Z)
AT TR
CalL *FILE(S,V1)

7 T R T X
CALL  TYREAD(D, 90*01530) .
P R IR IR Y .6ALL ,{‘ ‘vthS} . B R I e e R i P " S A B Al o w

NRITE(\”RT,;Pi) 4]
e G ULFURMAT (LR TOXTYHRART 07 L gF - THE SEGMENT-MAPT)
CALL SWAB(S)
T UARITR CRPRT 30479 b'aBUP(I”) IBRRGL68) T e e e S
306 FORMAT(! SITEa ',315, bx.'LAv-'.lb bx.'Mema'olboSK:'YEAﬂ='o!5>
R TIPCTYPE (BU,TST) “RIT*(NP?T 56007 19,J¥
560 FORMAT (1H+,90X,118= ',IS;“X.'J‘l"Iﬁ) ’
e iy e e GHECK GRS, N )RS o e -
JF(PSEQ 1) WKITE(NPRT,508) (M, M1y 9)
"”““505““”"F3RHATt1H ) LUX, 9110)*”‘”"‘“*"‘ T T e e
IF(PS,kR,2) NNITh (NPRYT,506) (Ne1,F=2410)
'““*"&Uﬁ"""”“FERuA?11ﬁ T 2% 10110:**” e e
113 CONTINUE
e 1 I W R R )
IFCTYPEE0,'GY) CALL GYMAP (RT,0FFS. UHECK)

- [P

mrene e TR (TYPETED DY) "CALL DTHAP (BFFS ) CHELR ) ~owmr o oo mmmmes
lF(TVPF EQ,1S1)  CALL SPMAP(RT,dFFS)GRELK 1S,L)
s CHETR EQy INY Y G TA LA s
WRITE(VPRT,500) (CHAR(T) 134,93)
TS FURHAT UIH T 0K IEAL) T -
LDi0el /10 '
o U IRCLDL0WL0EQ LY WRITE (NPRTYB07) WUIY,LDA0 7 1 e e e
507 FARIAT (4H4,5%,18,2X,98X,14)
e T g g X e
114 CaNTINUE

WRITETNPRT TS L r—{( L IME Ty L9
515 FARMATELH ,10X, 20!5)
o s [P szTE(NPRTl615’ L o b . O G <O 4 € B St - - B o+ W AT P S <4 et - N O Yo S S i pots  2s
615 FﬁHMAT(iN#.!S)
T R L YEANPRT S 0) - e e
516 F2RMAT(LHO)
e GO NTINUE
IFCCHECK,EQ,'NY) 6O TP 112
T e T IR (RS BG 1) URTTEINPRYYSUS Y IMy MB Ly g ) 77 e e
IF{PS.EQ,2) '“ITE (NPRT 506) (M-i:ﬂ=1010?

P 112 c"NTlVUE ———— e w s e e i o o 8 o ¢ b+ e -
N : 0ﬁFS-196~ U 3-34
o " " ’_}
. \? )"‘,!’L ,t .;f;; "';, , gt ,3&’“ e




IF (YYPE,EQ,'DY) OFFS » 98
IF(TYPE,EQ,1S1) OFFSB26(JSes) o9t

'”"““333“CWNTTWUE” o
- IF (TYPE,EG. DY G2? TR 4%6
- " RCHECK=s117, 0&19o 086,0

IF (TYPE,EQ,151) G2 TR 250

223 FURMAT(//,10X, ' THE WHOLE SEGMENT WAS NU| GREUND TRUTHED!)

“2%0 CONTINUE
WRITE(NPRT 222) RTY
- =222 FRRMAT(//,10X, 'CUMPUTATIONS RASED ©N 'yr30,2,' SUBPIXELS' 7Y
456 CONTINVE

= = TPtRT NEYRCHFTK )" WRTTE(NPRT, 223}~~~ = ~=rw=— =n = e

.—-—-——mmmmﬁ-“ s - > A et bt v i < —— o S 5 POMP - o
WR]TE(NPRT,601)
© 801 F@RMAT(/7,10%, 'MAP CBDE T2 vaBzL TRANSEORMATIDN' Y
DY 602 I%1,59
- IMLRfmg
NRITE(“PRT 610) IML,MPCDC(IML)

. o D < ot { DS 0 M 4 BB A = e i e S s M

BU2 CONTINY
610 FRRMAT(LH 10X, 18,5X,A1)
T 11008300 v
WRITE(NPRT, 610) 1100, Pab1100)
— 400 TONTINUE b
WRITE(NPRT,999)
CALL D RTE (s e e o e
CALL TIME(T)
WRITE(NPRT,104) D, T
WRITE(NPRT»104) D,Y
108 FORMAT(' JOB CPMPLETED 2N ',9A%1' AT 1,6A1)
999 FORMAT(///)
e T 2 1
END

ot 40 o, W S0ty -

T O SGMAP LPI/SHRSGMAPR
(100,425WAB
TR0V HILECY AR
4 5} 1JF4POT§/LB
ASGeSY1I1
T ASGELPIS
MAXBUF w3060
o«.—».-—.—» e a0 K N b Mabnaninad b 8
//
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3.2.5 SGMAP SUBROUTINES

Three special subroutines DTMAP, SPMAP and GTMAP are called

directly by SGMAP and a third subroutine CRPPP is called indirectly
through GTMAP.

3.2.5.1 Subroutine DTMAP

ENTEAR \
LT MAP
(oErs, cireex)

3.2.5.1la Flowchart

TMITIAL 1B E
ASd1ar e by

|

REAy ¢ BurrEr

N,
B

= O

l Su ¢! l
s£&r
$S2 SH7Lrfs

l’ PRITF
' SAMMNK A2p 1 #
, 1S garax

Srop




e ——

3.2.5.1b Listing

s SUBREUTJNE,DYﬁARwJDFFSLCHECK’

IMPLICIT INTEGER (AeQ),(Swn3)
— ) A {3 ) i

BYTE CHAR C e ’
BYTE BUF

P O

COMMBN/CH/CHAR({98)

CoOMMBN/MAP/BUF (30600, MY(6), LlNE(9a)nJT€256) -

. CALL TREAD (3,8UF,180)
e GALL THADT(I)

NPRY®6 -

-c.—u—-—.-...-—-.-. -

D2 43 Sui,08
$S = S ¢ 72 ¢ OFFS

X ® BUF(SS)
e VB AXGLEL0) X ® X 8 256

--SOO_MM..FBRHAT(iHU:iOxn;EAMPLE-An15¢HT~IS'0!*!

»—

PO Sy | SeS e & oo —

GHAR(S] ¥ MPCD (CRDP)
o JP(CHECKJEQ I'NY)Y LINE(S)QCRUP

13" GGNTlNUE

- c v St et W

c , '
RETURN

END

3371
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3.2.5.4 Subroutine SPMAP

) ENTER
SPMAP
(RT,OFFS, CHECK, IS,L)

L=1

3.2.5.4 Flowchart

Is=1

READ
UN USED
RECORDS

]

]

|

)

R 1

L READ A
| RECORD INTO g

0
i
wn
+
=

SS=S+72+OFFS |
M=BUF (SS) |
M=M+128 |

é |

s
39




No

M=0
?

NO

CR@P=JT (M)
RT=RT+1.0

YES

r

CHAR (S) =MPCD (CROP)

CHECK

—

YES

NO

LINE(S)=
CROP

S

e A AR TR O AR, R e e s




3.2.5.4b

SURROUTINE SPMAP(RT,BFFS,CHECK, IS,b)
T IMPLICTY INTEGER (ASQ);(Sed) :
BYYE MPCD .
T T BYTETCHWAR - : e

BYTE BUF
T80 ), MTtE) L INECY O Tt ene )y
C@HMGN/CH/CHAR(98)
—ee - NPRTES . .
IF(L NE,1,8R,15,EQ, 17 GO Te 101
TBHilIS.i o ’ R
[SSu3e]SMY
--___—._m__ru«r .LL.'_’.,;_I.S.S_.- v rme e = S —— e 4 e A o4 96t ottt o <o oAt 1+ b £ 10 2 et o At
CALL TREAD(3,BUF,270)
CALL TWAIT(I)
400 CONTINUE
30T CONTINUE B T
+ CALL TREAD(SpBUF0270’ '
CALL TwAlT(YY " o
PE 10 81,98
DRI 1 1 1 Y 4L 171 2 2 T T e e
- MRBUF(SS)
I £ 2} ‘128 .
IF(M,EQ,0) GO Tﬂ 20
B -a»anT-(MT ——— - . “w [ P Ch e WAL s e e AR E e oA SIe R S eSO
RTsRT+1,0
20 CDNT!NUE
CHAR(S)YaMPCD(CRQP)
IF(CHECK,EQ,"N') LINE(S)aCRRP
10 CONTINUE
RE-T LrRN—‘Q Bt ek ke ke GO o b e aaes B ERR ¥R W iy WA A s - . - w4 e b e b
END

£ #» -

14

-

T



3.2.5.2 Subroutine GTMAP (CRT, OFFS, CHECK)

3.2.5.2a Flowchart

INIT?ALI BE |
Ass tps Umbs
. |
SET (;)
Az-539
. 1 — O\ SE€Er
IW 3 Lioumrd Pz pit
YT nh BuE MT (P)=
Teal ;
cace
Crarp (cnpp
I "s‘:\;i [} I VC) I
$£7 s$cr
Sz S CHAR(S)z Mpep
Sue & ¢ ROP)
‘ B" sd- o
b
[
[ss=s:77 l
I Comels) = CM—/;]
Ser
SLesLp/
S3a I
$3- SIPLVO
Mz Bur(sy)
Mo i/ s
Moy
[ Mo urem)
1

N A P




womene. . 4 CONTINUE |

3.2.5.2b Listing

. SUBREUTINE GTYMAP (RY,@FFS,CHECK),
- IMPLICIT INTEGER ca.n:.&s-!)
BYTE MPGD
BYTE CHAR
YTE _BUF
caMneM/WAP/BuF(3060>. MT(6), LINE(98),JT(256)
e evemn .. CAMMON/CH/CHAR(8) e e e e o e e
o NPRT=6
A . L 12 L L"m_“mm_“_m*gwn-Nm“~~ R .
DB 2 SLE&,3
. MhsAeS4p
CALL TREAD(3,BUF(A),270)
... CALL  TWAIT(Z),
"2 CENTINUE :
. . Simed704AFFS e e e e e e e e
DO 3 Sny,98
_S1854¢2
S2=S5¢
PrO e e et et n ¢ et s i s e 1 e e e s
D2 4 Ss=1,2 .
S2x52ey
S3zs2

S3xS3+n40
— L1 E

ERTT Y R L L TN T APPSR IV it o e - tmeet w—— -

A —————r————

MsMe428

- JF (M NE,O) RYaRT#L,0
1F(M,En,0) GO Ty 700
[F(M,GT,256) MWRITE (NPRT,SOO) SuM___
500 FORMATCLHD, £0X, ISAMPLE 1415, 1 1817 15)
— A Y11 2 STaP
M3JT (M)
- 700, CONTINUE
PuPey
MY(P)aH
5 CBNTINUE

e S5 b o

CALL CRAPP(CREP,  NO)

CHAR(S)=MPCD(CROP) .

TFCCHECK EQ, 'N') LINE(S)eCREP
3. _CONTINUE_

RETURN
END e e e i e e e

(ST

OF p OARL PAGE IS }‘{f'

QUaLiry 43

1
hae
BBy o g L



3.2.5.3

3.2.5.3a Flowchart

Subroutine CEQPP

. cc=mr)
L MNMzcO
J=0

SET
NE=N_
Cngp=ca

-5V

—— o -
o

— ——t
NS -




+

3.2.5.3b

> i 95 s vn

Listing

..... — e 3 e

SUBR2UTINE CR2PP (CRPP, HNG)
THPLICIT. INTEGER. (As0),(Sw2)

BYTE BUF ,
___COMMEN/MAP/BUF(3060), MT(6), LINE(98),9¥(2B68)

. NCs0

-y

20

» —

et sasmm——

40

be 20 INEE Y
_1F(CC,EQ, HT(J))N“N‘L
CBNTINUE

IF(NVLE NC)_ 6@ 18 40
Nc“lN )
CRAPeCC

IFINC, GE ) REYURN
CGNTINUE
RETURN

END

I I I T T



3,2.6 FIRST UNIT OF FIRST MODULE (PHASE 1)

3.2.6.1 Linkage

This, the executive routine of the first unit of the first func-
tional module, calls standard system utility routines and the
following special subroutines: s-01, S-12, S$-23, S-34, S-45,
S-55 and s-56.

3.2.6.2 Interface

Phase 1 constructs and loads input data into the common block

3.2.6.1 Linkage

Phase 1 constructs and loads input data into the common block
"stuff" (see listing) for communication with its subroutines.
It constructs the "intercept" and "Header" files which are
output to and stored on system files for use as input for the
subsequent exection of the companion software module (Phase 2).

3.2.6.3 Input

Magnetic tape output from BTREAD, a translated Bendix-100 output
data tape (see appendix A).

3.2.6.4 Output

"Intercept" file is output to system files for storage. Print
option is provided for listing of buffered inputs.

3.2.6.5 Storage
TBD

3.2.6.6 Description

"Phase 1" is the executive routine for the first unit of the
first functional software module of the system., As such, it
managers unit input/output and establishes the subroutine
calling sequence for construction of the intercept file from the
input field vertices data.

=3




L e

3,2.6,7 YFlowchart

ENTER
"PHASE 1"

INITIALIZE
¢ DEFINE COMMON
"STUFF", "STATUS"
® ASSIGN (SYST. FILES)
1=HFADER
2=INTERCEPT DATA
@ ASSIGN UNITS
3= INPUT FILE
4=INPUT TAPE
6=PRINT UNIT
® SET: NREC=0

f
READ & STORE INPUT
(BUF 80)

W2)160

WRITE
"FIELD XXXXX EXCEEDS
THE SIZE ALLOWED
FOR BUF"

’

WRITE BUF (16I17)

/K

<BUF (2)=1001

SET
NO=BUF (1) , FIELD=BUF(2)

l

CALL S-01

34€ 4T

READ BUFFER INTO X&Y;
LOCATE Y MAX & Y MIN

SET
NREC=NREC+1

YMN (NREC) mYMIN
YMX (NREC) =YMAX
FLD (NREC) =FIELD

1

® S~-12
e S-23
® S-34

CALL

® S=45
® S~55
® S=56

|

WRITE TO FILE 2
NRECX6

NREC=500

WRITE
HEADER RC'D:
YMN(I),YMX(I),FLD(J)
I=1,2...NREC

REWIND UNIT 4
INPUT TAPE

l

e CALL DATE(D)

e CALL TIME(T)
PRINT D, T

PRINT D, T

"JOB FINISHED ON D
AT T

STOP
END

i




3 7=

e - #15)5%, 1YEARE!, 15) s

3.2.6.8 Listing.

__C_ . PRPCESSES BENDIX TAPE T® PRADUCE . !NTERCEPT,fILES
IMPLICIT INYEGER (Aw0),(S=7) .
— COMMAN /STUFF/X6(542) ,NPRY,BUFCBO) N0 X1C50),YL(B50) NLsYMIN, YHAX)
oX2(55),Y2(55),N2/X3(70),Y3¢(70), N30x4(512)oY4(512).N4aX5(20001t>aJ
voee.  CROMMON /STATUS/WL, W2 e e
DIMENSION vnucsoO».vnx<soo>.rLucsoo>
—_—BYTE.D(2)018)
i |BYTE SpHEVY
ced L VCALL TIME(T)._ . ; s
rCALL DATE(D) ' .
weei-w.. NRDR3. . o
' @PEN (UNTYuNRDR,NAME® 'PHAGEL,DATY, TYPES1ELDY,
_.+_n_~1ACCFSS§'SEQUfNIJALluﬁﬂﬂﬁﬂ'FVPMAIJEQ'49A“R1AG&~CQNT“9L“'NQNE"
i NPRYs6
m_i WRITE(NPRT,703) D.r S e
703 FORMAT(SH1,! JaB INITIATED ON 09A10' AY  V,8A1477,10%,
i AYPRPGRAM  PHASEL I FTNY ) o o et e+ o
} READ (NRDR,304) sncv NDEV,FILE
,Wﬁ301-.r9RMATcA1 iX.1212).
: WRITE (NPRT,302) SNEV,NDEV,FILE '
302 FﬂRMAT(//aiox ALy VT1,40X, 'DEVICE N2, a' 15,40%,'FILE un.e'.xs»
call CLWS&(NRDR)
——— PPEN (UNITRNRDR,NAME='LABELY, DA?'»TYPEp'eLD'..
1Acc595ntscouEerAL'.rann.'reRMATTen' CARRJAGE CUNTRQLG'NﬂNE')\
—.. READ(INRDR,305). SsDAY.MINLYR
J05 FORMAT(415)
- WRITE(NPRT,555) S.DAY,MON,YR ..
555 FORMAT(//,40%) 'SEG, Na.='.!5.5x.'nAY=!.15 sx.'MuNYHn'a

B 65 B Mg AP -2 r———e -

.

-

D

- Ty 08 5

D e Rt e L TR TR

09EN(UN!T~1 NA%FF'HFAD nAT'.TYPF1'eLD',

—— 1ACCESS='SE°UFNT!AL' Panﬂa'FLRMATXEnL..ARRIAGEmﬂsNIRQLq'N0N51¢_~_
CALL ASS!GM(Z.'SYIINTCPT DAT!) i
e oo .o DEFINE FILE 2 (5000582000 AV Y e e e e e e e j
1DEV=0 : ;

, AF(SDEV,EQ,88) IDEVeY
! IFCNDEV,NE,0,AND'NDEV,NE,1) G2 T2 »
e CALL . TINIT(4, IDEY,NDEV). - '
CALL TATCHW
CALL  TRWD{
CALL" TWALTY
£
T

R N S T

A e meae e e M mispemcain wE B B N ARSI G e mm 4 ek

-~

C rwen mo R R b T T T T T U PP

: )
B CALL " TFILE(A, (RILEeL)Y . ...
CALL  TWALT(4) '
“‘_,,,NRECGO
1 CHNTINUE
CALL TREAD(4,BUF,80) o . -
CALL  THAIT(4) '
JF(N2,6T,460) WRITE(NPRT,40L) RUF(2) . N
101 FERMAT() FIELD 1,115,! EXCEEDS THE SIZE ALLAWED FOR BUF i)

2D

ORIGINAL PAue .

e OF POOR QUALITY
g~




ke e e AR S e . o

_WRJTE(NPRY,$02) ByF
102 FORMAT(1H0,1617)
!P(BUF¢2).EQ.1001) G2 ?0 S . L
NO®BUF (L)
P B DA 2 ) o e e e e e e st i e
CALL S04
_NRECaNRECe4
YMN(NRECIWYMIN
WM CMREC Y B MAXY e e e ot e
FLD{NREC)®F]ELD, i
CALL 812 . . e e e e e+ o
CALL §23
CALL S45
CALL S88 e b
CALL S36
. WRITE(2/NREC) X6
IF(NREC,EQ,500) G2 T8 2
62 T 4 .
2 CONTINUE
WRITE(1,204) NREC
T 201 FORMAT(115)
WRITE(14202) (YMN(1),]=4,NREC) ; —_
WRITE(4,202) (YMX(1),]m4,NREC)
”R!TF(1a2021,1_L,11141m1JNB§§)
T 202 FORMAT(50]5)
.3 CONTINUE .
CALL  TRWD(4)

CCALL  TWAIT(4)
CALL DATE(D)

WRITE(NPRT,104) D,T |
- “R‘TE(NPRle 4) D, Y7 . - .
{04 FORMAT(V JUR FINISHED oN  1,9A%,! AY  1,8A9)
GALL _CLOSE(6)
STOP
END .

T . -

————s

—

s

o b ot Sk

O




3.2.7 FIRST UNIT SUBROUTINE (S-01)

3.2.7.1 Linkage
Called by "Phase 1" with simple return.

3.2.7.2 Interface

Communicates with calling routine through the common block
"gtuff" (see listing).

3.2.7.3 Input

All inputs are derived from the common block "stuff".

3.2.7.4 Output

Option is provided for trouble shooting printout (listing of
working buffer contents).

3.2.7.5 Storage
TBD

3.2.7.6 Description

S=01 is called by Phase 1 to load field vertices into X and Y
arrays; and finds the maximum and minimum Y coordinates for
each field.

od
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3.2.7.7 Plowchert

ENTER
§~-01

SET
¥y 7y ™10000
Yygpx=-10000
gwl, Im2

' I=I+l
X=BUF (I)
Y=BUF (I+1)

P

P

Ny=d
!

MAKE OUTLINE OVERLAP
AT BOTH ENDS

JuJ+1

Yl(J)-Yl(Z)

L

Y
éf///;<YM;;t:>>_—"'—"1
~o YyIN®

b4

WRITE
"FIELD XXXXX EXCEEDS
THE SIZE ALLOWED FOR

Xl & Yl"

WRITE
Ir(xl(I)oYl(I’:I'IrJ)er

Y

Yurn, YMax

RETURN
END

I
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3,2.7.8 Listing

HEIATRAN Jye=pLls V0204 B 17127137 22«APR=77 PAGE

SCLFTN . /Y78 AL YCKS/WR ,

LTS 4 SUTRAUTI'E 524 e e "

€ READS BUF (NTY X178 Y1 AND FIDS vMiN & YMAX

1902 IMPLIGET INTEGER (4=0),(5-7) ‘ . o -
| 8303 Gavnns JATOFF/X&(512), NPT, BUF (R0 N0/ X1L50),Y1(50) N1, YMIN, YHAX
| #X2(55),¥2(55), »2,A3(70) Y3 (70),43,X4(512),Y4(512),44:X5(200,11),

f5te Y*1na1r010

b YiaXzelD402

$I04 JEL,

N30z D4 133aN0a2 T ‘ R e e e e
: 1304 el ‘
, e o LYEReRtlel) B
| 5ty TFEYLLT,YMT YMINSY -

24 IFeY QT YMAX) YHAXSY

' :FR Jaley .
| il XY B o e e e —
} 3314 Yitdyav '
| <£15 4 Gl TIvLg . N
> Gotlé Hizmd ~ '
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3.2.8 FIRST UNIT SUBROUTINE (S-12)

3.2.8.1 Linkage
Called by "Phase 1" with simple return.

3.2.8.2 Interface

Communicates with calling routine through the common block
"stuff" (see listing).

3.2.8.3 Input

All inputs are derived from the common block "stuff".

3.2.8.4 Output

Option is provided for trouble shooting printout (listing of
buffer contents)

3.2.8.5 Storage
TBD

3.2.8.6 Description

S~12 is the second subroutine called by "Phase 1". It removes
redundant points from the field vertices data and the returns
control to "Phase 1".
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3.2.8.7 Flowchart

( ENTER _\\
S-1 /

SET
J=1 I=2

i

SET

YY2=Y1(I)

- e
i

™

(MAKE OUTLINE '
OVERLAP AT BOTH ENDS)

SET
x2(1)=x2(J)
2 Y, (1) =Y, (J)
i J=J+1
X, (J)=X, (2)
! Y, (J) =Y, (2)
‘ J=J+1
xz(J)=xw(3)
Yo (J) =Y, (3)

e —

Ly

WRITE: "FIELD 'LXXXXX'
EXCEEDS THE SIZE ALLOWED
| FOR X, & Y,

t

1 4

¥

i  WRITE:
| LX) 1,y (), 11,00 N,

ORIGINAL PAGE IS
OF POOR QUALITY
,;>?5i3?7
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3.2.9 FIRST UNIT SUBROUTINE (S-23)

3.2.9.1 Linkage
Called by "Phase 1" with simple return.

3.2.9.2 Interface

Communicates with calling routine through the common block
"stuff" (see listing).

3.2.9.3 Input

All inputs are derived from the common block "stuff".

3.2.9.4 OQutput

Option is provided for trouble shooting printout (listing of
working buffer contents).

3.2.9.5 Storage
TBD

3.2.9.6 Description

$-23 examines the field boundary pcints (vertices), selects
out those which are critical points (points of inflection,

maxima or minima) then inserts redundant points to properly
account for such critical points along field boundaries in

the following field dot mapping process,
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3.2.9.7 Flowchart

ENTER
S-23

T=I+1

SET
YY, =YY, (I-1)
YY,=Y, (I)
YY =Y, (I+1)
YY, =Y, (I+2)

COMPUTE

Dlz=YY2-YY1

Dy 3=¥¥3=YY,

J=J+1

D34=YY4—YY3

>0 & D34<0
<0 & 034>0

Dy
D)2

Xy (3) =X, () .___{:::>
Y3(3)=¥,) 1)

J=J+1
Y3(J)=Y,(I)
N
Y
X4(J) =X, (I)+1+5000
X4(J)=X, (I)-1+5000




e

SET
J=J+1
x3(J)=J2(I)

Y3(J)=Y2(I)

J=J+1
X3(J)=X4 (1)

Y4 (3) =¥, (1)
Ny=J

WRITE
"FIELD XXXXX EXCEEDS
THE SIZE ALLOWED FOR
x3 & Y3!l

<(/// J>70 X
.
\\\
N
WRITE
I,X5(1),¥4(1),I=1,2¢¢3J,
Ny

( RETURN
\ END )
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3.2.9.8..Listing 3¢
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32.10 FIRST UNIT SUBROUTINE (S-34)
3.2.10.1 Linkage

Called by "Phase 1" with simple return.

3.2.10.2 Interface

Communicates with calling routine through the common block
"stuff" (see listing).

3.2.10.3 Input

All inputs are derived from the common block "stuff".

3.2.10.4 Output

Option is provided for trouble-shooting printout (listing of
working buffer contents).

3.2.10.5 Storage
TBD

3.2.10,6 Description

S~-34 defines field boundary intersections with scene lines
which are intermediate to those of the input specified field
boundary vertices,

&7
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3.2.10.7 Flowchart

ENTER
5~34

- SET
Na'N3"1

J=0
Is=0

—0

Q

Rnx-(xN-xB)FLT
nnvu(YN-YB)FLT

RS=RDX/RDY
RXB=X (FLT) +.5

INC=1

I=I+1
N
» RDY<0,0 =
SET
xB-xa(I) ¢
Yp=¥4 (J) |
xN=xx(1+1) INC=-1
Y=Y, (I+1) ,
J=J+1
X4 (3)=2p Y=Yy
¥, (3) =y
INC=Y -Y, -
J=J+1
Y=Y+INC
RY= (Y-Y_)FLT
INC=0 - @ R,= B+B)*
x“RyB+Rg*R,
Xy (J) =Ry
Yx(J)=Y
N
e
CHK I+1
FOR INF TAGHN
>3000
Xy 30 g
| Y -
Xg=Xg=5000 X=Xy —~5000

l
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RETURN
END
NV

i o T kA 5 5 Cac R e o e A o LR A o o

e



f 2 74

ey

-

ae

L} .}Q “1. Li'ting o bkt e sl ] . e Ve e NAR LT T e w . * > - » v » . »
AR 17120023 22APRe77  _. . PAGE
S FTV /TRELCAS/RA , |

uni ' SUMRAITL GE S84

C FILLS In "18STMG LINES -

Q02 e LEPLICTT 1M 185K c.\-s).ts-zg .o e ee i e
K203 ot /STUFF/X6(H42) )  PRT,BUFCENR) ,ND,X1(50),YL{50),NL,YMIN,YHA
e X255 ) Y2L5) N2, XTU70) (700, NI ¥4(512),¥4(512),N4)X5(200,11),
0004 PEE\3=1 . :
AQOR Jz2 .-
ecoe Ld 1 1=4,N3
cad7 . LD S X B N e e rre e e Y 4 r e 2o n e
1406 YBsY3¢1) , '
2982 LRSS W K5 B PR e e - .
n010 YARYZ(T44) 5 g
n314 Ja,led ' N
3012 X4(Jy=xn . '
OB NEALYBYBoe it e e e e een ot s s e oo 2 e
2044 nCeyrheyR
2245 ... IECINa, B0, 3) 67 T8 ) | — R
C MISTI'S anrs MUST aE FILLFD IN
C_GmECK T» SEE _IF _RITHEE. 1 "R (141) HAS, BEEN._TAGGED_AS. POINT PF INFL{
5018 'F(X#.%T.S" N) XexBe5000.
ngiz L AX BT 3000) X EXheS000. . oo . . -
018 AMLSFLTAT(XN=X ) : S '
na1s ROV LAY CYNSY ) et e e
n020 A5FRIX/RNY
1921 BXREFLOAY(X3) 40,8
8¢22 Ingsy, ‘
no23 LFeane llafa0). 1*0--1."”n..”m-_u-“. — e e i 4 g et
0924 y=va S
c F[LL 1% L]NES BFT-ESN (2UT_HOY INCLUDING) _POINTS_ | AND (1e1)
0025 3 CHNTINUE ¢
1326 (RIS '
2327 ; YEYern o :
II28. e Y SELAAT(Y YD), . e e
0329 RERXHHRSARY K '
Wi XALdy=RYX S e et e — oot e o e e
1031 Y4(dy=v -
532 JFAYLNELYNY Re_TN 3
9933 J2J=1 : .
1534 L BT INYE e e e e e e e e e e '
133% Ny T
W36 IR 6T e kvxfc<vpar 107) RAUF(2)
9237 102 FudMaTlr FIELT  ',115,' rXCEEDS THE SIZE ALLPWED FAR X478 Y4y
) MALTE (NPT 1) (x,xf(l) Yacld, l=10d)0N4 o
N8 101 FoiaaT (v V311T) . B
WS o HwYumy e e - e ,
1040 ENn o

% e TR VA

OF QL o



3.2.11 FIRST UNIT SUBROUTINE (S-45)

3.2.11.1 Linkage
Called by "Phase 1" with simple return.

3,2.11.2 Interface

Communicates with calling routine through the common block
"stuff" (see listing). '

3.2.11.3 Input

All inputs are derived from the common block "stuff".

3.2.11.4 Output

Option is provided for trouble-shooting printout (listing of
working buffer contents).

3.2.11.5 Storage
BD

3.2.11.6 Description

Collects all field boundary intersections with given scene
lines (intercepts).
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3.2.11.7 Flowchart

ENTER
S~-45

SET

YOFF=YMIN-1
YEND=YMAX~-YOFF
I=0

N YEND>200

Y

WRITE
"PIELD XXXXX HAS TOO
MANY LINES

I=I+1

|
Xg (I,11)=0

I=200?

SET
S=X, (F)

L=Y, (I)-Y)FF
N=Xg (L,11)
N=N+1

.

WRITE
"LINE XXXXX OF FIELD
XXXXX HAS TOO
MANY INTERSECTIONS

SET
Xg (L, 11) =N

XS(L,N)BS

N <’////:i;:\
Y
I L=0

LsL+1

NEND=Xg (L, 11)

WRITE
L,(XS(L,I).I=1—NEND




B, Sl

3.2.12 FIRST UNIT SUBROUTINE (S-55)

3.2.12.1 Linkage
Called by "Phase 1" with simple return.

3.2.12.2 Interface

Communicates with calling routine through the common block
"stuff" (see listing).

3.2.12.3 Input

All inputs are derived from the common block "stuff".

3.2.12.4 Output

Option is provided for trouble-shooting printout (listing of
working buffer contents).

3.2.12.5 Storage
TBD

3.2.12.6 Description

§~55 examines &all intercepts, identifies all which are of special
character or purpose, and places them in proper order.

PR Y PP I PR
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3.2.12.7 Flowchart

< ENTER )
. 8-55

'@ eningeat i - Tv--mvf

SET
YEND=YMAX~-YMIN+1
| L=0

i

O
—

] L=L+1 |

;
' SET
NEND=X5 (L, 11)
l N@DD=NEND~-

2 (NEND/2)

7

_.w_,~i~////
N@DD=0

~

[N

SET
| . LINE=L+YMIN-1
\ WRITE

"ODD NUMBER OF VERTICES

ON LINE XXXX OF FIELD
XXXXX"

. 1S
SRIGINAL PAGE
oF POOR QUALITY

- ‘ » . i
’ PT ~
N ANFLECTION?
- .X>3000
! -
| ¥
{

| X=X~5000

N

e

<f//’x>XMIN

S

iy
J

STORE PT AT JMIN AS
SMALLEST X VALUE AND
TAG AS SUCH

Kl(J)=X5(L,JM1N)
X5(L,JMIN)=31000

©




I=0

L,XS(L,I),I=1*NEND

Xg (L, I) =X, (I)

®

I=I+l
x-xl(I)
. Y
X<3000 >
PT IS A NECESSARY
REDUNDANT PT OF INF.
J=I/2
SwnI-ZJ
= N
Sy=0
Y

POINT IN EVEN POSITION
SHOULD BE MOVED RT.
x5 (LlI) uxl (I+1)

PT IN ODD POSITION SHOULD
BE MOVED TO LFFT

L L P ST R T R A
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3.2.12.8 Lieting ' . .
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3.2.13 FIRST UNIT SUBROUTINE (S-56)
3.2.13.1 Linkage
Called by "Phase 1" with simple return,

3.2.13.2 Interface

Communicates with the calling routine through the common block
"stuff" (see listing).

3.2.13.3 Input

All inputs are derived from the common block "stuff".

3.2.13.4 Output

Option is provided for trouble-shooting printout (listing of
working buffer contents).

3,2.13.5 Storage
TBD

3.2.13.6 Description

8~-56 packs ordered intercepts into a one-dimensional buffer.

7/
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3.2.13.7 Flowchart

ENTER
8-56

SET
YEND=YMAX-YMIN+1
J=0
L=0

!

L=L+1

|

mac 15T X VALUE IN EACH
| | LINE VIA 5000 ADDEND

X5(L,l)=X5(L,l)+5000
) I=0

I=I+1

|

! SET
J=J+1

WRITE

"FIELD XXXXX EXCEEDS
SIZE ALLOWED FOR X6

N6=J

Xg (512) =N,
WRITE X (I)I=1,N

6

L

RETURN
END
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€ PSCKS 1V THIREPTS INTL A CANE~DIMELSITNAL BUFFER

00C2 e AMPLLZIT 1P TREGER (A=Q) ) (S=7)

0003 Covive T JQTUFF/ R0 (542 pLPRT, BUF (L), NG, X1(50),Y1(50),NL, YMIN,Y¥

. L eXR(BHYL YR, 2, XAV, a8, X451, YA(512) 4 N41X5(200,1

W YE ideY "AV=Yitlve]

0.00% JEBO.. e e e e et e+ e+ e s b 2mm e rh1e -+ o e i - e

0000 DL L1, YEAD .
G AR THE FIRST XeVaLJE [t FACH LINE AY ADDING 5000

0007 Y50, 1250l 1)+50600

0003 . NEYD=sIN(LAY) . . . —— v
0009 DA 2 teg,\5AD - '

0042 JRJEA — o oo - s mmenmne e erimr s e n e e st Heebema— v
001y ¥6(dyzvall, 1) ,

00L2. . 2.6 T1 'E ' .

0013 § Cuatr @

0044 JFLQLnTL L) RAITEINPAT,L07) Aok (2) L . e
0015 {07 Fandattt  FIELD  ¢,415,¢ EXCEESS THE SIZE ALLOWED FPR X6')
0016 Mead ... : . o
0037 X6(S16)a-6

D WRITECRITAANII_UXALLIY LR LAY et e e+ e e e e
po4s 101 FZPuATILW ,2018)

0019 SR 1 5 T OSSR e e v

cp2s END
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3.2.14 SECOND UNIT OF FIRST MODULE (PHASE 2)

3.2.14.1 Linkage

This is a stand-alone program which calls only standard system
utility routines.

3.2.14.2 Interface

Two pre-loaded system files are used to interface with the com~-
panion program "Phase 1".

3.2.14.3 Input

All inputs are drawn from two system files loaded by a previous
execution of the companion unit "Phase 1" and-one system file
loaded by a previous execution of the companion unit BTREAD.

3.2.14.14 Output

The main output product is a magnetic tape containing ground
truth data in Universal format (see reference 1). This is
accompanied by a per-line print out of field start and end
positions and of the crop type. Provisions for optional
trouble shooting print out are included in the program.

3.2.14.5 Storage
TBD

3.2.14.6 Description

Phase 2 operates on the "Header" and "Intercept" files con~-
structed by a previous execution of the companion Phase 1 unit.
Phase 2 also uses crop label files w-ich are constructed by
the program BTREAD. It organizes those data for output as a
properly structured "ground truth" data tape (magnetic tape in
Universal format).

Beo oo

RO
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3.2.14.7 PFlowchart

{  ENTER
PHASE 2 >

INITIALIZE

® ASSIGN DISKS
a) l=HEADER DATA
b) 2=INTERCEPT DATA
® DEFINE FILE (2)
® SETUP TAPE
® ASSIGN UNITS
a) 4=CARD READER
b) 6=PRINT UNIT
e ZERO BUFFER

BUF (I)=0, I=1+3060

T

BUILD
HDR
RCD

LOAD CONSTANTS INTO
BUFFER

BUF (I)=a, ACCORDING
TO THE FOLLOWING TABLE:

I o I o
81 =128 "I0d T I
89 1l 106 70
90 1 109 1
91 8 110 1
93 1 111 =120
96 1l 1778 1l
97 =120 1786 1
100 2 1787 1l
101 28 1788 =120

r

WRITE CONSTANTS ONTO TAPE

READ IN PER RECORD
DESCRIPTIVE CATA FOR
NREC RECORDS:

® YMN
® YMX
e FLD

]

ZERO CLASSIFICATION
BUFFER

CR@P (I)=0
Im]eo *500

DATA
FB,FE,C

CLASSIFICATION

FB,FE,C

]

READ FROM CAnTjI

PRINT CARD IMAGE

FIELDS
P

FB#0

LOAD CLASSIF.
BUFFER PER FIELD.
CROP (1) =C
I=FBe°+*FE

il

P /\




f 72 7

2

PRINT
YMN (N) , YMX (N) FLD (N)

LL=0
LMN=~79
LOOP=0

@________.

INITIALIZE
LINE
LMN=LMN+80
IMX=LMN+79
I=0

S

I=X+1
J:=0

=J+1
XZ(I,J)=0

YMX (N) <LMN
OR
YMN (N) >I.MX

SET
L=YMN (N) -LMN
FIELD=FLD (N)
K=CROP (FIELD)

l

e

READ(2) AND PRINT
INTERCEPTS (X,)

SET N1=X1(5%2)

I=0
=0
I=X+ 2

SET
X=X, (I)
X=X, (I+1)

PRINT:
I,XB,X

E,K,L




Y
XB<3000

N

TAGGED X VALUE IS CORRECTED
AND TAGGED
XB-XB-SOOO

L=Li+l

J=Xg-1
——

JuJ41l
xz(JrL)'x

WRITE (TAPE)
XB,XE,K,L

L=0GL=0

]

GL=GL+30

X2(J,L)=K

o

T S T T T T T

PO



X2 (J,L)=K
J=21,41,...392
Lgllzltooao

{IB\ .___m;:mw‘____f_m

i
)
|
) o ’
l A,=1-392
i L=0
Y , (PO
L~ =l
' L=L+1
C -
| .
v A1=A1+392
A2=A2+392
: LL=LL+1
' 41// \\.
< LL>3sl
; e LLL=LL
e CALL SWAB (LLL)-EXCHANGE
TYPE POSITIONS
® Set

BUF (A.)=TUF (1)

BUF (A,+1) =TUF (2)
; WRITE BUF (A1)
r PRINT X, (I,L)
F Im]les100

3- -

A 78

CALL MTEOF
CALL DATE(P)
CALL TIME(T)
WRITE EOF
PRINT P,T
PRINT P,T

R
STOP
END

S e smmar - et ot e s

v

/I

m:-.%.



3.2.14.8 Listing

¢ PRPCESSES INTERCEPY FILE Y2 PRODUCE UNJVERSAL TAPE
IMPLICIY INTEGER (AeQ),(Sw2)
DIMENS]ON X1c512>.vn~csoo>.YMx<5no>.FLotsoo>.chrcsoe)
BYTE X2(392,80),BUF(3060),TUF(2),7¢8),D(9),SDEY
EQVIVALENCE <aur¢7s: X2¢4 1)) (TUFCL)oLLL)
EQUJVALENCE (S,BUF(67))
COMMAN /STATUS/WL, W2
CALL TIME(T)
CALL DATE(D)
NRDhwL
NRDRu4
NPRTR&
WRITE(NPRT,703) D,
703 FURMAT(LMi,t  JaB INITIATED EN ', 9AL,0 . AT Y,841,//7.,10%,
4IPRPGRAM PHASE2(FIN')
PPEN (UNITuNRDR,NAMESIPHASER,DAT!, TYPEROLDY,
1AGCESS~'SEQUFNTIAL'.FQRH-'FQRMATTED'oCARRlAGE CONTRELE'NENEY)
READ(NRDR,301) SDEV,NDEV,FJLE
3014 FORMAT(AL4X0212) .
WRITE (NPRT,302) SDEV,NDEV.FILE
302 fﬂRMAT(//aiOX All'T'oiOXn'ﬂEVlrE NE o, 1B, 50X, 'FILE ND =", 15)
CalLL CLOSE(NRDR)
APEN(UNITENRDR /NAME®R VL ABEL,DAT!, TYPE=IALD!,
SACCESSH ! SEGUENT ALY FORM= I FARMATTED ' JCARRIAGE CONTROL®'NENE!)
READ(NRDR,308) SS,DAY,MaN,YR"
305 FRRMAT(415)
PPEN(UNITEL, NAMESYHEAD  DAT! , TYRPRE QL DY,
SACCESSw ! SEQUENTIAL! ,FRRMaIFPRMATYEN! ,CARRIAGE CONTRELE!NANE?)
PPEN(UNIT=2  NAMES T INTCPT, DAT'.TYPE='¢LD'0
L{ACCESSwIDIRECT!, P@RHI'UNF@RMATTED' CARRIAGE CONYROL®WINANE!,
zﬁggsngexze-zso.nAxnec-soo ASSUC!ATEVARxABLEIAV)
| ]
JF(SPEV,EG,88)  IDEV=4
IF(NDEV NE,O,AND/NDEV,NE'1) G2 T 14
CALY, TINIT(S !DEV NDEV)
CALL TATCH(3)
CALL TRWD(
CALL TWAlY
CALL TFILE
CALL TWAlY
PP 42 1wi,3
BUF(1)a0
12 CONTINUE
S$s58
BUF(44)uDAY
BUF (62) &MEN
BUF(83)sYR
WRITE(NPRT,306) s,<aur<19> 18264,63)

306 FORMAT(' - S[TE® .1!5,5X.'DAY-’.IS,SX.'NEN":!ﬁ.SX.'YEARI'¢35)
CALL SWAB(S)
BUF(84)mm128
BUF(R9) a1
RUF(90) =4
BUF(91)=8
BUF (93 ) et
BUF(96)xy
BUF(97)mw120
BUF(¢00)®2
BUF (40y)e28
BUF(104)nL
RilF(enaraIn

L]

{
3
(
: (FILE®1))
0

3
)
3)
3,
3)
60

Lke
N




o Wy, = T
E3 —

201

202

1

800 FORMAT(//440X, 'FIELD TA C¢TE TRANSPBRMAT!@N'
10700 ,2%,'FIELD' 46X, 'CODE")

2

© 203

206

. 535

501

688

BUF (4787 )3}
BUF(4788)8=520

CALL TWRIT(3,BUf,1530)
CALL TWAIT(D)

REWIND 4

READ(1,201) NREC

FRRMAT(L]B)

READ(1,202) (YMN(]1),181,NREC)
READ(3,202) (va<!>.!-1.NREC)
READ(4,202) (FLD(I .11 ,NREC)
FQRNAT‘SO 5’
DO 4 1#1,500
CROAP(])=0
CONTINUE
WRITE(NPRY,500)

2
3
2
}
5

CWNT!NUE
READ (NRDR,203) ¢B8,FE,C ,
FORMAT(315)
WRIYE(NPRT  206) FB,FE,C
FORMAY(4H , 31409
1F(C,EQ,v1) Gg T8 555
1F(FR,EQ,0) Go 70 ¢«
DR 3 1eFB,FE
CROP(])=C
CONTINUE
62 To 2
CONTINUE
Pa 801 1s1,2%0
11514250
Crop(ll)=]
CREPL{TY B )
CENTINUE
LL=0
LMNRw?79
D@ 43 L2PP=1,5
LMN= MNeB0 .
LMXu| MN#79
DR 40 1ei,392
DO 44 U=i,00
X2(1,J)s0
CONYINUE
CONTINUYE
D2 5 Nwi,NREC

WRITE(NPRY, 2087 YMN(NY YMX(NY, FLD(N)

FERMAT(LH ,3110)

o/ 77X  VPLELD? , 2%,

IFCOYMY (NY (LT LMNY L BR, (YMNIN) GT LMX)) Gg 18 B

LFYMN(N)'LMN
FIELDaP!,D(N)
KeCRaP(FIELD)
IF(K,EN,O0) G* Tg 5

KnKwidd
READ(2'N) X4
NieX1(542)
WRITE(NPRT (808) (X4(1),1myi,NL)
FARMAT(LH ,2016)
DR 6 1 ieNLs2
XB=xX1(1)

XEaxe(1el)
WRITC(vORT.ARAY T.VR.YE . V.|

37978




T3 =

TIIh g B WINE N NN [N K. T RLY A9

IF(XO,LY,3000) GO Y9 7

€ YAGOED XeVALUE 18 CORRECTED 6Y SUBTRACTING 3000

XBnXB=5000

G, TAGOED XeVALUE SIGN'.S STARY 2F A NEW LINE

7

207

RO

16
19

i6
19

204
9
13
14

205

LuL ey
ﬂﬂNt}NUE
IFCL.LT.1) GO T2 6
1F(L,GY,B0) G2 10 8
WRITBINPRT,207) 1,XB)XE)K4L
FORMAT (LM ,8120)
1IFIX8,07.392) Gp T™@ &
IF(X8.L.T+1) G2 TP 6
IPIXB,LTy1) XBwd
IF(XE,GY,392) XE®392
D2 8 JuXB,XE
X2(J,Lyuk
CONTINUE
CﬂNngUE
CONTINUE
KeCRaP(300)
IF(K,En,0) GO T2 19
KaKei28
Dg 15 GLI32.352.50
LOGLeLMN
IFCCL LT IL) PRI (L GT,00)) GO TO L5
DO 14 Jmi,392
xszaL’lK
CONTINUE
CONTINUE
D@ L7 Lel, 89
D@ 18 Jw21,392,20
X2¢J,LYuK
CONTINUB
CONTINUE
CONTINUE
A1%3392
A28742392
DO ¢ Lwi,890
Al=ALe392
A2WAD 392
LLoLl 4
1FLLL,GT351) Gg TO 44
LLLsLL
CALL SWABILLL)Y
BUF(AZ)yeTUF (L)
BUF (12e4)eTUF(2)
rall,  TWRIT(3,BUF(AL),270)
CALL THAIT(Y) ‘
WRITE(NPRT, 204 (X2(1,L),1md,100)
FORMAT(AN ,10014)
CONTINUE
CONTINUE
CONTINUE
CALL TEGF(3)
CALL  TWAIT(SY
CALL TEAF(3)
CALL DATE(D)
CALL TIME(T)

WRITE(NPRT,208) D,?

WRITE(NPRT,208) D,¥ )

FORMAT(! 3B COMPLEYED ON 7,044, AY
:vor ,
ND

90

1,8A0)
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LI

tio
C100,4LECTAP
51.11!4P678/LI

ASOmSYIY
ABQeSYIZ
ASQuSYId
ASGeLPIé
ACTFILo8
MAXBUFn3060
PRis400

7 A

PHASER LP|/EnaPHASRY
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3.2.15 SECOND MODULL - FIRST UNIT (SPATL)
3-2w1501 Linkage ’ (B

SPATL is a stand-alone program which calls only standard system
utility routines and the special subroutines TAB and 2AP.

3.2.15.2 Interface

Communication with subroutines is through the calling arguments
and the common BKl.

3.2.15.3 Input

SPATL requires input of a "ground truth"” magnetic disk file
prcduct of an earlier execution of the first module of this

system and of card entries of corresponding analyst "dot" labeling
data (see Appendix A).

3.2.15.4 Output

Printout of accuracy assessment parameters (see Zppendix B)
includir:

1. True wheat proportion
2. Proportion of wheat pixels on field boundaries
3. "Dots" labeled by ground truth

4. Probability of misclassification of analyst iabeled dots.

A complete description of the SPATL printout is included in
Appendix B.

3.2.15.5 Storage
TBD

3.2.15.6 Description

SPATL compares ground truth data with analyst dot labeling data
to determine the accuracy of that analyst labeling.

gy
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3.2.15.7 PFlowchart

ENrEKR,
SPATL

TVITTALLIL S
. A6«“fﬂ i /3
12("/&0 Compeoms

KP4 o
GlVEY e 0

READ & BuFFER
£$30 word el

Scr
J'T(M) = O
Moo 28

|
AL
Swar
QIS)
L, PranNT
SITE lf;/)’v" '
year ayre

CALL
?AIP
PRI ]

"CODE v TONNSFE oA > 0w
BHCEW £it oo xidws CODE”

N

<

Reap/ PrIiNT
NE pE, N

Jr(f(}zl\"
NNE o NE

TJrL) = r
Lo )y 2

REALL,J)=0.0
.f.;l,'L'--- LS5 6
Tzl 2 ee0 1®

!

I—r-{ﬁo.o |
li=o

10 = myp (L 10)
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RZAd £79
Wb, ILLY s
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PRINT
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GP (o %)< 10 Cendrl +\v

, N
M= . vy

y  legacapyioon

e J
[67¢a, %)= crup |

SPRIANT

YGRAOUND:+ WHOLE SE GMENT

|

Rewkeke (117.0)(166.0) (4, 0)
RTT= RCHECK
FtG= L

caLL TAR
( VCPOE,RPUE RTT FLG)

PRINT
“IRE WHOLE | .

OUS TRUTHED Y

.

[

PRINT
~<MpuTar/wx e JuspixaLy”
"PEACANTAGE v PIXELS F 02
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s6
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RALL,E) e RACL 8) #1
Loy, 200 vt
Jx Ly, o+ 34

]

PIUNT
‘Grouns s Loy DOTS *

|
RTT= 209
£CO6 2.

[

ChAce THE
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RIT, FCG)

]

PRINT
"PERCENTAGE 1 ¢
oo PURR PGS

AT (1Kl KR) = ©
Klzlgoso v

KPPzl v s 9
|

KI{L)=o
Lol 16

NCAL = 0O
CChpe ()= o

Lz)2 'J/O B

PrInr

“TYPE TB « oo TRAMCEMAT AN
|

Pl wr-
RL74 c. COpE”

g
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F=0
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WS- W =wr
CEDE 1] =T

Leariii/e
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PPRINT
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3.2,1578 Lilting e

» CE e ——— - * moa eiwaw s - e Sy

IMPLICIT INTEGER (Aw®)
BYTE BUF(3060),7(8),D(
. COMMPN /BK&/RA¢256.6) CODE(R56) e e —
DIMENSION GT(i8.19), KT(Z&).AI(11.1’).47!2’600
OREA(256,40) 4 MT(6) . rer ey me s e h e s aris s e e 7 sy
DIMENSIAN GP(11,19) )
e DIMENSION LCODE(40)
EQUIVALENCE CSoBUF¢67)) :
TR -7 Y U o 111 5 b T,
CALL DATE(D) .
e NRDD Y e e s p——— e s -
NRDR%2
__NPRTwé __

Sep)

1KS

P K - ow

T WRITE(MPRT,703) D,Y
eemmome . . PPEMCUNITENRDR NAME® VAL, DATY ,YYPER'QLDY,

. ACCESSl'sEaUrNT!AL'.rFRNB'FeRHATYED'oCARRIAGE ‘CONTRALWNONEYY
e e PPEN(UN]TENRDD NAME=1SPATL \DAYTY, TYPERIQLDY,

® ACCFSS"SEGUENTIAL'oFﬂRMl'FGRHATTED'oCARR!AGE CANTREL®INBNEV)
703 PORMAT(AML ! _ JPB_INITIATED 0N 19A%0 " AT _1,0AL.//2010%,

1'PRAGRAM SPATL,FTINY)
READ (NRDD,704) GSDEVGNDRV,F{ . -
704 FORMAT (AL 4X,212) .
. . WRITE(NPRT,705) GSDEV,GNDEV,F4 ... - _
705 FORMAT(//,10X 'GROUND YRUTH TAREY, 7/, 40X A8, V71, $0X, 1OEViCE W 1y
__u._._llﬁnlnx.LtlLE NOLEL,18)
GJDEVAD
,Wu.nn,-zrccsoev EQV!X') GIDEVsY, .
1:(g~upv.~5 .0 AND,GNDEV,NET4) 6@ To 400
e FABF Lo
CALL TINIT(3,G1DEV,GNDEV)
. )

L)

-

(
T¢3) .
CALL  TFILE(3,FL)
e . CALL TWATIT(3) !
CALL TREAD(3,B
CALL __THALT(S)
D2 20 Mui,25
e . T (M YD _— :
20 CONTINUE o/
e .. CALL SWAB(S) .
WRITH(MPRT,306) soceur(xa) 19-61463)
—06_ ggtzA;(; S1%En 11153580'Dﬁlila!515xJ~NﬂN!LLl§L§141YEAE!AJlil_~_
A .
WRIYE (NPRT,905)
§05 FORMAT(//,40%,'CODE Y8 CADE TRANsraRHAtlvh'a//.ox.'BEG!N'ovxo
4VEND Y .7x.'cone')
.421 CENTINUE
—_— READ(WRDD1148) NO,NE NG -
118 F@RHAT<315>
WRITE »3RT,147) NB,NE,ND' o o
17 FQRHA“iH 1 3110)

IFC(NBLEO,0) \ANDJ(NEYED,0), &ND, (NBLED,0)) 6B TO i°z 3
JFCINB,EQ0) AND)(NE,EG,0),AND, (NU,EQsod)) G2 T3 224
D2 119 NwNB,NE. -
JT‘N,"JQ
419 CONTINUE

GO To 21
224 CONTINUE

: 00 255 1s=1.2%4
R S —————— ///i;;:/

uF,1530)

3
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3
3
3
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P

N'JT(H)

.84 FﬂRMATSiHO 104, tMTR!,5X,615)

122 CONTINUE )
DO 4123 I#4,2%¢ « e
Db 124 J»i,40 .
REA(1,J)%0,0 , ,
424 CONTINUE .
L4123 CONTINUE o ——

RYs0,0
D2 4 L=ipiy? . e e e e me —em
Li0enpD(L,10)

A9=539 e e et e emaee e s s s o ——————- b - S TR 5

D@ 2 SLrLHyd
ABAGB40

CALL TREAD(3 BUF(A’0270)

e CALL  THARTUS) e e s et e -

2 CONTINUE
Sismd?p

Cae e e s 4 s L e N e A Wn s b e e G - . e o o - R

DE 3 S»g,496
S108MDD(S,40)

S1854¢2
e SRus{ _

Pno
(DO 4 Ssei,?

LAl

S2nS2e4
_S¥s$2.

A arvs——— .

pe 5 SL!&.!
S3eS3+540

M#BUF ($3)
M o Mes2e

B L it - e

CIF(MLNE,0) RTNRTOLVD
IF(M,EQ,0) Me254

PuPey

- e e s s e gk

MT(P)uM
5 CONYINUE . _
4 CONTINUE
CALL CROPL(CRAP,MT,NC)

S hrew W b W e s e ey > et g

e o vn

1F{MC,GT,6) warecnpnT,aaox LiS,NE
880 §g§HAT ilHO 10X0'L!NE";!505X.fSAMPLEl .zs.sx.’~a. OF SUBPIXELSW!
LA

[P(NC,GT,6) WRITE (NPRT,881) (MT(1), xa1.6>

1F (NG, 0T.6) sTeP

b PLeiab
H-MTCPi)
IF(M,En,4000) G2 T2 &
Na
DR 7 P2aPL,6
CIF(MYC(P2) NE\M)_GOB T 7 _
NsNey
MT(P2)w1000
7 CONTINUE
RA(M,NYRRA(M)N) o4
4 CONTINUE
e N@NC s — N
IFC(LL0 . NEVO), DR (S10,NELO)) G2 T2 8
GP(L/40,5/40)aCROPuiOeN
IF(N,NE,8) CRgPxCROP¢1000
GY(L/10,5/40)aCRAP
8 OANTINUE
3 CONTINUE
3 CONTINUF
WRITE(NPRT,850)
350 FﬂRHAT(//oIDXo'GRﬂUND TRUTH tNFﬂRHAT'EN POR THE WMOLE SEGMENT!)
RCHECK-ii? 00196,006,0
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LI . PTme gt R P A R .. Ty On LI BV N AN PRy
. ChLL TAD(NCODE:RPURE RTY:FLO’ !
ww oo JFIRY(NERCHECK) HR!TE(NPRT 223) .. e
223 PURMAT(//,10X, ' THE WNRLE SEGMENY WAS NoT GRBUND YRUTHED 1)
oy - NR!TE(NPRT;22°3 Rt

222 TORMAT(//, 40X, 'cﬁMPUTATlONS BASED O ¥, 710 2t SUBP!!ELS';I’
___,__,_HRITE(NPET:lQZ) .BPURE

402 FORHAY() PCRCENThGE #F "SCENE IN PURE PIXELS',4F{0%2)
mmevmomo. HRITE(NPRT,903) ..... O

903 FORMAT(//,40X,'4 MATRIX BF GRAUND TRUTH DZT LABELSY)
vmiamemee » - HRITEA(NPRT)103) .0 (0T {LoSY, SRS, 19)0L0ey 1) :

103 FORMATLLH 1916)
o GALL_RAR

D2 200 I®3,44
e DB 200 .0E81,49

L“GP(an$/i0

e 8EGP UL, wLasg 3 . .
RACL,S)HRALL,S) ol :
e 200_GONTINUE.

WRITE(NPRT, 8Y54)

J— 1) 3 F@RHaT(lftioxl'GﬂﬂU\D JRUTH. lNFﬂRHATI@h FZR~IHF °09 PAYSYY

RYT=209 ,
. FLGED o ...

CALL TaB(NBUMY,RPURE,RTT,FLG)
MRITE(NRRT 255.). RPURE

25)1;£SHA;(/a10Xp'PERCENTAGC @F THE 209 DEYS WHICH ARE PURG PIXCLS'
(13 I——

— CALL  TRWD{3) .
CALL _THAIT(S)
DO 46 KiLediit
DY L7 _KPal.4i9
ALTKL KP)ED : L :
— . §7 CONTINUE, .
£6 CONYINUE , T
D2 L4 {rd,26 .
. KT(1)s0 .
%4 _CBNTINUE :
NCAl=z0 )
e, DB 666 191,40
666 LC@DE(!)RO
., MRITE(MPRY,702) . o
702 FORMAT(/,40%, 1 VYPE T0 CODE™ TRANSfQRHAT]@N')
HRITE(NPRT,300)

300 FORUAT(/, 38X, 'TYPET, 6x.'caua|)

————t b o 14 g vata e oot v

. NAID=0
13 cszxwus
) READ(NRDD,108) KS.NT, .
108" raRwAT(1A1»4x i15)
RITE<~PRT,105> _KS,NY
L0 TFRRMAT(AH ax.A1.110>
IF(NT EQ,0) Co YO 400 . =~ .
!F(KR,FO 88) ¢0 7O 12
KT(Kﬁ-e4>=NT e e e m v
« LC2DE(NTIENT
_90 T, 43__.
12 CONY{NUE .
CaLl anqs(NRDD) et i o
00 777 1ni,t
. mnn xr(LronE(xz cr.o! NCATSNCATey |
242 CIONTINUE
—__READ(NRDR,106), KbkiKPsKS_ . .
106 reaﬂArciox.1xz.1X [REIFE TRVTY) .

[

— C IFUKL(EO,0) Go 1@ 85 ____ .. (o)
" NAIDsNAIDed ¢;~435

e .. HYZKT(KS=64) ... ® 20

e N L *?33{(,
‘ A
3-93 O Ty
(_,(j'w‘f\,

T EEG dins T “"“' WY S -w-mw-mmﬂ-m-e-q

G 4 JRN
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45 CONTINUE
NRITE(NPRT,502) NAID — e
502 SRRMAY(/,10X,tN@y CF Al DOTSWf,15)
.. WRITE(NPRT,902)
$02 FRRMAT(//, 10K, 'A MATRIX @F A1 DOY LABELSY)
.,.ﬂu-”R!JEjNPﬂIcLDSlM“JAl(LJS)aS'X;&!lLL,itlii

“m*~~09 201 1'14 {

DR 201 Jni,iv

-~..lf‘ﬁl‘!id’le°¢°) 40 Yo 204
LeGR(L,J)/

S‘GElloJ)'L'lo,”“

TTTTTRALL , SYRRACL SV w4

204 CﬂNTlNUE e

WRITEtNPRY, 852)
432 Eg?narcllaioX.’aﬂnuNn TRUYH. INFORHMATION FRR _YHE AL _DaYSY) .~ .
ENALD
— CALL YABINDUMY,RPURE,RTTFLG)
WRITE(NPRY,2%4) RPURE
256 FHRHAT(//nIOX.‘PfRCENTAGL OF THE AL DOTS WHICH ARE._PURE PIXELSY,

vweo:’.t
TFENRGNE wil) WRITE(NPRY904).. e e ot ot e . -
$04 raRMAT(/loiox 'MISLABELED DRYS!)
. WRLTE(NPRT, 402 e _— - -

TTR0% FURMAT (! WINE SAMPLE TRUE ANALYTSY?)

ERRPRRO, e e — ) —esonen m

NLABL®D .

DO 48 KLed Ay . R et e
DG 490 kpui,49
A~A!(KLaKP!

IFCAAEQ,0Y G ¥6 49

NLAGI‘N&AGL‘l ,

GGRGY (KL KP)

IF(GG,GE1000) GO=GGwY000

REA(RG, AAIRREALGG)AAY L, 0

AF(GQFQ AR) GO 10 2?._,_”,_

ERRURRERRIR &L

C WRITEC(NPRT, 410) KL,KPeGGeAA . oot
140 FORMAT(4H (4110)

22 CONYINUE

19 CONT{NUE

_ 48 CONTINUE
RERRAR2ERROR
RNLARL aNLADL
RPMG=100,0#RFRRORZRNLADL

IF(NGNE,~1) WRITE (NPRT,309) RPNC

109 FORMAT(! PROPPRTION @F DOTS MISLARELED®!,{F6,2)"
CHWRITE(MNPRY, 954) . o

K118 FBRHAT(//ciﬂx YCOMPARTSON aF YHE GREUND YRUTH AND THE AT DoYSY)
D@ A0O Lwi, 14 .
WRITE(NPRY103) (GP(L,S),Sni.19)
WRITECNPRT804) (ATCL,S) ,S08,19)

i 801 FRRMAT(LH ,19¢1%11%),7)

___800 CONYINUE _
- WRITE(NPRTTEOY)
.. 304 FORMAT (/40X 'MIXED PIXELSE)
WRITR(NPRT 407)
DR Yoz [*4,4¢
De 32 Jei, 49
o IFGAL G ) (EQLO) GO T 302
e NeGP(1, J:-cpcxad>/1001o
IF(N,En,6) 0P TQ 302 e
NR!TF(VPRToiiu, Lidh GPOLaUY s ALY
302 CONTINUE .
Do 42% l'1¢256

b =

o M s it

B L LI e T Tt IR IEEEL L R

o meen b

$oabe A BARAD S e e & Wb S SRR B ) ot A B it S T A A by ¢ SR W e

oo

PORN- —r s An [T PTY ra——

o

e ek “ w . -

I R AR e BN B MR G 8 SRS W m G s

— i~

T



T

b ;
. " - - - . i . . .,..,._..,,.,............\.. e &t

b1t - " .

! .

: REACT, 19300, 0%REA(D,J)/RNLABL

i ceren 3268 CONTINUE oo cs oo e o "

| $25 CONYINYE

: - eme .. WRIYE(NPRY,960) . _

? ' 960 FBRMAT(//,10, (THE CoRFUSTON' HATRIXVY

« e HRITE{NPRY,965)

965 FORMAT (/) 40X, ! THE F!RST lNDEX ls THE GREURD TRUY“ CODEY,
' s o 320 A0X VTHE SECOND INDEX !6 THE Al CODEV)
; D2 950 Ini,NCIDE
: eesremem. REMCUDE( L) e
; WRITE(MPRY ) 9114) fHCODE(I’:LCGDE(J):REA(K.J) Ji1.NCAI 3
‘ LOLA FRAMATIZ)50 DX tPL, I3 L 38, P62
‘ " 940 CONTINUE
: .. WRITEC(NPRTA999) v, — o v s, = et e e e
! 099 FORMAT(Z/:) ’

i N
: o . CALL BAP e e e ressna ' 2o e et e s bt S

; DO 9A8 }ei,NCADE
; e DR 966 JRL NCAL
i KeMouDECT)
' . RALK,1)eRALK, 1) REAMGIY e
i 966 cuNTxNuE »
by ... . WRITE(NPRY,967) "CGDC(l)aRA(KuI) . -
967 FORMAY(/Z0A0%0 /P (1,13, o"“)":Fﬁc?)
e B0 CONYINUE .
N WRITE(NPRT999)
; e oo DO 968 URLANCAL. L L e o e
il DO 969 [21,NCEDE .
l - KuMopDE(])
RA(J;2)=RA(J:2)¢REA(K.J) .
969 CPNYINUE . : -
WRITE(NPRT, 970) lcﬂDE(J).RA‘J:?) o
970 PORMATI/p 80X, 1P(owa, 1,13, )88,F52) . R
968 CBNTINUE ,
.. L WRITE(NPRY,999) =
WRITE(MPRT,974)
_~_mﬁlﬁmf@RMAT(/010Xo!CUNDJIJONEDHﬂNEAl“QﬁDﬁﬁ')
974 IFLINGONE |
— DD 972 JELINCAL ... - —
KeMCBDE(])
lF(QA‘J:Z) £040,0) RA(J»S""ilO
1FiRALS 2, EQy0,0) GO TO' 972 '
RACJJ)uREALK, J)/RA(JLRJ*1Q9
: 972 CONYINUE
! e e NRITE(NPRT,975) (HCODE(1)LCADE(M), nAu.s;,JM,N;;A,L__L__“W__~
i 973 FORMAT(Za8( S5X)1P{t, 13,171, 33.')-'.r6.2 )
2 w.e . 974 CONTINUE e an e b it n o
' WRITE(NPRY 1999)
e WRIVE(MPRY 1 975)
075 FRRMAT(/2A0X, tCONDITIONED eN cnauwo vnu1n c@nasia
—_ DD 876 JELINCAL o e
DR 997 luioNPQDC '
e emeen . KMCRDE(D) r—
. IF(RACK, 1), EQ40,0) RA(K.4)-w1 0
! SR | 2 (RA(K41> Ene0,0) GO TR 977
; AlK, 4)nRaA¢k J)/RA(K.i)uxoo 0
] e 977 C@Nr NUE b e
! UR!TE(NPRT 973) ¢LC0DE(J)0HCGDECI).RA(NC@DE(!).4) x-I.Ncwus:
976 CONTINUE ... ... . o - i e ————
400 CONTINUE : ,
———ee WRITEINPRT 999, :
CAL:. DATE(D)
L. . CALL TIME(T?
' . CilL CLPSE(NRDD)
; . CALL CLOSE(NROR)
NRITE(MPRY, 1040 DuT
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" 3.2.16 SPATL SUBNOUTINES .

Two special subroutines TAB and ZAP are called diré.a!tly by SPATL.
Communication between these and SPATL is through the common BKl.

3.2.16.1
3.2.16.1a Elowchart

"ENT IS TAR
{ NCBOK, R PU
RT, FLC)

[ zarsaciee |

g§ubroutine TAB

o

PRINVT
X, PW) W), & PIX
'/ T [
|

e
RPUNE = o
M=o

e

{ M=m11 |

D

N ODEs WCADER

RP= 100 { R%yp)

m /) R‘: =
CUVE{N CHDE) = M RN RN 1-RA(M
PURE'S RPUPRK $ (0,0 RA M, Q)
[
PraNT
M RO RN, RA-M,P)
Pzl [

)10, $F0.L)

4

Mz 25T

RPURE = /oo(&i;‘:lli)
=

RETURN
END




-

3.2.15.,1b Listing

_ SUSBRAUTINE YAB(NCEDE,RPURE,RT,FLG).

IMPLICIT INTEGER (AwB),(Sw7)
COMMaN _ /BKL/RA(256,6),MCODE(RD6)

NPRT= 6
WRITE(NPRT950) (11,1124,6) ...

T 9%0 FORMAT(//49X2 /X1 6X)VF(X) 1, 6X.'N(X)' 6<6x.'Plx'.11»i

. wemmen NC2DEERD

e DD 10 PEls6 .

s o

ro s

RPURES0,0
Do 9~M913256

RN®0' 0

IF(FLG,EQ,1) RNzRN4PeRA(M,P)
IF(FLGLEN,2) RNgRN+RA(M, P)

40 CONTINUE
JF(RN,EQ40,0) G2 Y0 9

e s g1t 3o

NCEDE=NCGDE*1
LAFCFLG,EQ 4 MCODE(NCADE ) rM

TRP=L00, O“RN/RT
. VF(FLG,EO4) RPURE=RPURE"6,00RA(M,6)

IF(FLG,EN,2) RPURE=RPURE RA(Hlb) g
NR!TE(NPRtLiQi) My RP)RNsARA(M PY P3446)

401 FERMAT(4H ,1110, 8F10 2)
.9 CONTINUE..

RPURE=4$00,00RPURE/RT
_.RETURN.

END

S\
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3.2.16.2 Subroutine IAP

3.2.16.2a Flowchart
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3.2.16.2b Listing

SUBRAUTINE EAR |
IMPLICIY INTEGER (AwQ),(Sw=2Z)
__COMMON. /BK1/RA(286,6), 509953256’
D@ 20 Mzi,258
DO 2i pny,se -
RACM,P)n0,0
e UBNT!NUE
T 20 CONTINUE
__RETURN
" END

-
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3.2.17 SECOND MODULE =~ SECOND UNIT (ALLCRP)
3.2.17.1 Linkage

ALLCRP is a stand alone program which uses only standard system
utility routines,

3.2.17.2 Interface

None

3.2.17.3 Input

ALLCRP requires input of a "ground truth" magnetic tape of file
product of an earlier executinn of the first module of this
system. It also requires input of a companion DTRM tape
(reference 1) and card entries of corresponding analyst "dot"
labeling data and a crop to small grain transformation (see
Appendix A).

3.2.17.4 Output

Printout of accuracy assessment parameters (see Appendix B)
including:

1. Maximum likelihood proportion estimate
2. Classification and pixel counting proportion estimate
3. Probability of misclassification

4. Variance of Procedure 1 proportion estimate

3.2.17.5 Storage
TBD

3.2.17.6 Description

ALLCRP compares as small grains and other ground truth data with
operational classification data, analyst dot labeling and ERIPS
automatic labeled data (DTRM) to determine their accuracy.
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3.2.17.7 m

TN TIAC 1
AsStenv wumird

L ogrwe c.n?gw; _

READ
SPALS NPAGS

| Awass =i

B

S T s

|PAsSs PASS #1 |
l t
RIEAD
G SDEV, GHVEY
wd £}
(A1, 2 r2)
]

PRINT

| “GRauND I UTI TAVE "

(Geurd; 'Thom DRUICE Mo, « (N VEY),
e AT e L

REAY

DSDEV DNIEY, F L

®

Foe ~!

POINT

oram TAME"
"@pe) 'Thy OkuIcE Mo slpnsey),

Frie Mi=EY”
l

ATTAH & TNITARE
TAPES -

GROWD TRUTH (umib L)

4 2)

FieFi=)
FreFu-|
AT(I)= 0

b 22 SETIR B A
Mt,t,d’)r.ooo
Fziyyeeeli’?
Jm b, e ’

L

) PRIT
TYPE TO CBuE TIANSF AR mTion
" TYPE - ceoL ™
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R LN R )

READ / PR r
AS,

(1AL, j1y)

AN

"CINE

“Ar DT LAaseey”

A‘J;;)!-' Q ‘ :. R .
G(EJ')'-'Q By SR
Lzlveer I R
Jalviee /9 !

\

Praw~ny

PIXEL T™PE”

NAD =

1¢,

REAY / Prun T

ez, /A1)

AP AS

REAL
/820 woenid)
Und 1 & Bur |
””1{ L Q]BJ’Z

SWAP BITS ow
Buf 1167) £ Burren)
St ¢ S

Trornm g6 e, : ST, 0AY: (Burzton),
Padd .

PriwvT
"GT SEG M. = (81). DAz BUEIGWD)
Mg, = Bury Ler)) Yerr: Buyri (4d)

ACAL,APYe AN
AN ATCAS~6N)
NALOzNAID +) v

AL AR AS NET READ

Penwr
MBS, e AL LITE = (WAL
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Mg = (Rur L Abt)) YEAR - (Bur Los)
K s
Lx CHy

[ ¢ioe mgys e, o) |

REND & BurrEX
/ OTrm K
(28 wonbs)

1

Lz o

[ce=ceqr |

REAV/ L0 FFER
/) G RcP
(270 waNDs)

o




READ
RPR@B

v

PRINT
"ASSUMED A PRIORI
PROBABILITY=" RPR@B

Y

READ IN CROP
TO SMALL GRAINS
TRANSFORMATION
JT(I)=N@, I=NB,NE

¥

% TE OUT CROPS
T SMALL GRAINS
TRANSFORMATION
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dopeis A dbosntt

S wS it/

S/t MeD (,5, )
XrBUEZ($17Y

>

[RAG N ) Ea U vy ))e O]
\T”

| wa=albhs, s/0)

Zx 4
' ertd

(gl tio |

/

W = V=18 VL

p= P

TV Bc'*(l (p)
TV JT(rVa\vg
MLz TV }

G (L, S/n) e M?

RA(X Wi 42) )Is A XMt 4]

Lt RAC2s 9, M) =RAQRST, W) +RA K N)

LS

Xzl 2000 256 Nz ljreee 1
RYT = RACLEY ) +PRACRS T, )
28 =%

)
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Eﬁ.ﬁ_ﬁai__"ﬂ._.
RAV,I1¥)= RALX, 9)
RACKN) =000 ' ]
X2 by oo 280 Me @ /8 {
RD= 1A Qo (066 #10) HRA (257, (P L)) (A1) « Ceacs afracs ] ir- a4 ¢4, )1
4@* z
AP e RAGSY, gt/ | RAG i)« AU 1) /RA 257, 2)
y _ |RAKY) < .
‘4&“ < s! > >
KAWL 12)=PAN ) /RA (v 52, 1)
mgvrwaml )5 RA K
E‘C’;g RAW,16) x RACK ) /7A(LS 7 )
’ PAK /8= RAGX L) RTET
[Xzks1] Y sl
= RA(X ) |
RALLS7,/) = RAQY T, M)+ RA (X 4)
RT =0, 0 A Xz)h U W86 H=§ /0000 ‘%
| |
4 PIVNT
RAW, 9)= RT/AMLI7 A+ RACRS T, ) | -__ZC_&L‘T&;AN____.
RA (A 10) s RAU (GBS M) /RA (25, (aSH)), :
RAG )3 RAGS g5+l RALLS 7, (s r) ) . PR
RA X, It)= 0,6 ' “Orrm TAPE Cono?ARK, D
RD 3 AP [RA (¥, 10)] 410 RaiRAWK 1) ] wirw THE (ryrE) "
whea (TYpPE) © acwrding

% bl A’:”GWM’!
) GRAWD TRUTI (CASE
U 20§ DaTS (CLASEL)

&W'»)=[24p(zz4(x,m)1@_,]
3 TRAINING E1€ePS ( CASES)

? Y AL 0orS (exkd) .
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ST CIMPLICTY CINTEGER (AwQ),(SER)
DIMENSTIZN JT(258)

DEMENSTEN AT CZE T ALY T " RA{2IT7I8T
BYTE BUF1(3060),BUF2(3060),7(8),D(9)

——— R Y TE hs*‘"**”*""”
BYTE CHIAR(50)

T EOU L VALENCE T (S1TBUF 1T8T) T TTS27BUF2¢¢T) T - -
COMMAN /GG/G(11,19)

e SR MM N DD 7 DO TR STIE)
CUMMPN /STATUS/WL, W2

IR Y 411§ & N
CALL DATE(D) , i

NRDR™® 74 -
NRDD»S
NPRTES
leYE(vpnT.703> DT
T FUS FRRMAT (IR oV 08 INITIATED BN "~ Ve9AL ) Y AT " Vy8AL 274 80%) "~ —"

L'PRUGRAM ALLCRP,FTN')
*“”“‘““"”‘“‘“‘?PEN(UN!T=NRDD NAME=YCOUP DATY, TYPEE UL DG
U ACCESS¢'SEGUE&T!AL'.FﬂRMn!rwRMATIED'obAleAGE CONTRALRI'NANE')
“READTNRODTEOL) " SPASSTNFASS
801 FORMATLAL ) 4X,15) . ‘
e o e G LT GLAGE (NRDD) 7 I S e s e e
JF(SPASS NE 1LY NPASSEY
DG“BUZ FASS 1TiNPASS " T e e
BPEN(UNITENRDD ) NAME=VALLCRP, DAT'.TVﬂhl'aLD'
» ALC:SS"SEQUEWTIKC*??WRV?TFURHIT?EU*TLRRW1TGE“ﬂﬁ"TREC"NUNe'7~“""
READ(NRDD,?704) GSDEV,GNDEV,F1
T 04T FORMAT (AT, ARy2Te T T ' ' T
WRITE(NPRT,705) GSDEVGNDEVF4
TUETTTTI0B FORMAT(//IOXVERAUND T TRUTHT TAPE Y, 77i1vX3A10'7'016X,'DFVICE LT AN
115, 30X, 'FILE N&,=',15)
GIDEVED , . o
IFCGSDEVIER, ' X!) GIDEV=L
IFCGNDEY NETOTAND Y GNDEV,NEVI)Y " BRTR 18
READ(NRDD,704) DSDEV,DUNDEV,F2
FREFZ2+PASSAY
WRITE(NPRT,707) DSDEV,DNDEV,F2
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CALL TXNITQZ.DIDEV DNDEV)
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CALL TATCH(2)

TR ST CUNTTNUE
CALL TRWD(L) ‘
TTTTOTTTCARL TWALTCLY ' -

CALL TRWP(2)
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40 CONTINUE
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502 FRRMAT(/)10X, "N« OF Al DOTS31,15)
e CREADINRDD ) 107) CRPRAR T e - o

107 FORMAT(1F10,2)
e R TE CRPR T O TRPRPR -
108 FERMAT(Y ASSUMED A PRIPR] PREBABILITYE 1,1F10,2)
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! 121 C@MTINUE
i R AT TNR D DT T )R NETND
418 FORMAT(31%5) .
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117 FORMAT(4H ,3110)
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122 CUNTINUE .
T ALY YFILERY, P T - - -
CALL  TWAIT(Y)
T GALL O TFILEL?,FR)
CALL TWAIT(R)
CALLTREADT 17 HUFLTISST)
CALL TWAIT(Y)
e GALL T T YRBADCR, BYF R, 1530) T T T T
CALL  TYRALIT(2)
——— w‘."»‘-cALL SNAB(Si, - e - - - B e R L ~ B e S T e ~ -
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CALL  TWAIT(2)
N ¢ N B LL*loB o o
CALL  TREAD(1,RUT4,270)
e EALL Twletis Y e e e e e vt e e it e
pe72
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GEkDwp
TTTTTTITUUDE LY Sm1y1vg
Si0sMED(S,10)
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= RATK, N1 ) ERA QX NL 1¥ 170 = -
1HINDDT, NL 1) Gd T” 15
.“h4w..wsn1°‘s,10 ‘ e e e
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1% CUNTINUE :
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12 CONTINUE
w10 G EOY O TCALL PDATR ™ 7 T e e e
11 CONTINUE
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" 17 GONTINUE
16 CENYINUE
- TTRTOTRRATES 7, 1) 4RR(25772) -
s VR — ‘gs=-2 . I
DO TIR COASERYL Y U - T -
0S=Ls+2
DU 23 XETTES7
DO 24 Nu9,18
e e ALK N) RO YT
24 CONTINUE
mmu23~4anT rN’UE"'w‘N N A W oA S - ey
QDBRO(/S7:(%$+1))*~k(‘57.(@8*2)’
TFERDYETYOVOY G2 v ™
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RACX,1n)ERA(X, (AS+1))/RALRE7,(35+1))
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TR 2 CUNT TNYE —————
49 CONTINUE
e L —— et ceerim s
' DY 26 N29,18
e RACZE T NI SRACZD7 ) NYHRA (K )7 o = om s 1o e s e
26 CONTINUE :
28 CONT INIE — T
WRITE(NPRT 111) CASE .
e g 3 FRRMAT (LHL 1 CASES 1[5y —mme momme oo e . R
IFCCASE EWel) WRITE(NPRT,601)
e LA CASE QY 2) R L TE (NPRT T 02 ) v e = mmmmem s oot o v
IFCCASE \EQ,3) WRITE(NPRT,603)
FFCCASETECTRI"RRITEUNPRT 6 0% "
601 FﬁRMAT(/lOX.'DTRH TAPE COMPARED WITh THE GREUND TRUTH')

02 FORMAT (740% y ' UTRY TAPE COMPARED™ W] ThH THE '209 DATS?) ™ === =mmrm oo
603 FURMAT(/40X 'DTRM TAPE CAMPARED WITk THE TRAINING FIELDS')
04 FURMAT (710X, ' DTRN-TAPE “COMPARED “W] Th "THE=A[~DRYS 1y~ == ===

WRITE(NPRT,401)
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287 CBNTINUE

GO Te g8
T WRYTE (NPRT,928) T
928 FORMAT (1M , 20!. 'AS AN NDT READ')
e GO YO 18 S _ -
929 WRITE (NPRYT,930)
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18 CONTINUE

T 7 JF(NPASS,GT,1) WRITE(NPRT,809)

805 FORMAT (1H1)
e Fasppel o
CALL CLMSE(NRDR)
e ——————_ " ot bt -.umc.t-...ccmm e S
802 CONTINUE
. CALL COAMPAR(A,G,NPRT)

CALL DATE(D)
“CALL TIME(T)
WRITE(NPRT,333)
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3.2.18 SECOND MODULE =~ THIRD UNIT MLTCRP

3.2.18.1 Linkage

MLTCRP is a stand-alone program which calls standard system
utility routines and the companion subroutines MLTRDD and MLTANL.
MLTRDD calls subroutines 20T, INDDT, INDGT, IERR, DDUM, and PDOTR
as well as functions IFCN and JFCN. PROBT calls subroutines
INDDM, MSUM, SORT, MTXPT, PROB, and PROBC.

3.2.18.2 Interface

Communication with subroutines is through the calling arguments
and the common blocks RD, DD, MPI, CK,MTX, and PS.

3.2.18.3 Input

MLTCRP requires input of a "ground truth" magnetic tape, a
companion "DTRM" tape (reference 1), card entries of corresponding
analyst "dot" labels and transformations for both tape inputs.

3.2.18.4 Output

Printout of accuracy assessment parameters (see Appendix B)
including:

l. Count matrices
2. Joint probabilities
3. Conditional probabilities

4, Dot Labels

3.2.18.5 Storage
TBD

3.2.18.6 Description

MLTCRP compares using all crops ground truth data with operational
classification data, analyst dot labeling and ERIPS automatic
labeled data (DTRM) tc determine their accuracy.
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3,2,18.7a Flowcharnt

Entev
MLTCRY

Twi¥ializ@®
Ass‘sgn Umts
Peline Co

L

Read
SVASS,
NPASS

No

N PASS =1

PASS=O

No

PASS =PAsSH)

¥

CALL MLTADD
CRALL MUTANL

Yes

P53




N
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=== IMPLICYT INTEGER (AeQ) ) (Se3)
CUMMAN /RD/A(11,49),6(11,19),0T(14)19)
e CUMMEN /MR T/MIND CTRT, NPRY) TINDGNKTD — ST T
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END
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3.2.18.8 Subroutine MLTRDD

Subroutine MLTRDD reads in and analyses the input datfsf.
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%25 1886
S UBRAUTTNE M TROp ="~ "=~
IMPLICIT INTEGER tAw0),(S=2)
~—PpIMENSTEN"XTT26) X
COMMAN /MPI/MIND oRT,NPRY,TIND,NAJD .
" CBMMIN " /RDZACTL; 1), Gt 197/ DYTLILIVY
COMMEN /PS/PASS
e COMMAN /DU ZDITR (S 738
BYTE BUF1(3060),BUF2(3060)
UYTE AS
BYTE CHAR(SD) .
——E JIVALENCE (S, BUFL(67 ), (SZ7RUF2VE7))
COMMAN /STATUS/WL, W2
~~COMMON""/CK/JG (256, 4rTJD(25€““4>“TNG"rhv“‘
CUOMMEN /MTX/RAL 90,%50)
NRDW %%

NRDD=S
== - PPEN(UN T TENRDD VAKE S "L YCRP,DRT Yy TYPER YLD Y= " — ="
® ACCESSE'SEGUENTIALY FORN= 'FORMATTED ! CARRIAGE czwtnoL-'NQ§5~>

TTTTTREADIUNRDDF704) GSDEV,NUEV,EY
704 FRRMAT(AL,)34X)212)
““““*WRTTFTHPRT.70?7“HBUEVTGNUEV,r; ,
765 FORMAT(//,10%, 'GHBUND TRUTH TAPE!Y, //oloxnﬁio'T'.iOX.'DEVlCE Np,sty
RISTLON, VFILE” Nﬁ I £ R
GIDEV=0
TR URDEV BT Y CGIDEYELY T v
1P (GNDEV I NE,0,AND,GNDEV ,NE, L) GO TO 28
READTNRDD Y708 DSUEVTDONDEV,F2
FReF24PASSe1 N o
T WRITE(NPRTYT07) DSNEVYDNUEV F™™ T -
707 FURMAT(//)10X,' DTRM TAPE Va//030KeAL T 40%, 'DEVICE Np 3y
T RIS L OX TR I LETUNR S EIEYT T T T
DIDEV=Q
TR DEDEY VR TR T DTUEVEY
IFCDNDEV NELO,AND DNDEV NE, 1) GB TO 1t
“‘““””””‘BPEN(UNIT=NRD”ouAHE=VAx DATYyTYPE "wLD? sACTESSE'SEQUENTIALY -
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3.2.18.9 Subroutine MLTANL

Ssubroutine MLTANL computes the analysis of the data

3.2.18.9a Flowchart
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3.2.18,10 Subroutine PROBPT

Subroutine PROBPT calls subroutines which cc¢mpute probabilities

and counts and print them out.

3.2.18.10a Flowchart
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3,2.18.10b

T T SYBRPUY INE PRDEPT
IMPLICIY INTEGER (AwQ) ,(S=7)
COMMAN /MPI/MIND ,RT,NPRY,YIND,NATU
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3.2.18.11 Subroutine INDDUM

Subroutine INDDUM stores input codes for access.

3.2.168.11la Flowchart
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3.2.18.11b

SUBRPUTINE INDDM .
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3.2.18.12 Subroutine IERR

Subroutine IERR indicates errors in input codes.

3.2.18.12a Flowchart




3,2.18.12b

SUBRBUYINE TERR{II,JJ)
CUMMEN /MPI/MIND .RT NPRT,TIND, NAID
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END




3.2.18.13 Subroutine INDDT .

Subroutine INDDT records the occurance of cluster numbers.
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3.2.18.13a Flowchart
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3.2.18.13b

- SUBRBUTINE INDDYITAPED
IMPLICIT INTEGER(A=2)
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3.2.18.14 Subroutine INDGT

Subroutine INDGT records the occurance of ground truth numbers.

3.2.,18.14a Flowchart
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3.2.18.140b

SUSRAUTINE INDGTY(TAPE)
MPLICIT INTEGER(A=Z)
CHHLGN /CK/JG(250,4),JD(256, 4) 9 INU, INY
Kks JG(TAPE, 1)
IFTJGUKK,2) ,NE, D) RETURN
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ST RETURN s e e e -
END
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3.2.18.15 Functions JFCN and IFCN

Functions JFCN and IFCN point to the correct location in the count

matrix.

3.2.18.15a Flowcharts
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3.2.18.15b

Akt m———— d——— S~ 1. thn L e S BAS W g —————— ¥
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P T TS

3.2.18.16 Subroutine MTXPT
Subroutine MTXPT prints probability and count matrices.
3.2.18.16a Flowchart
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3,2,18.16b

- SUBRZUTINE MTYXPY ) Cemmo T mmmmem
IMPLICIT INTEGER (A=Q),(Se?)
=== CPMMAN /MPT/MIND ,RT,NPRY,YIMD,NAID : T e
COMMEN /CK/JG(256,4), JD<256. 4).!Nﬁolhu
“““*”GQHHUN“7HTX7R]T“3U;5UT”' T - G m T e s e e
140m0
- MLIMeCIND/ZL10) el 0%
DD 666 . L.IMmi, MLIM,10
ULIMaLL I Me9 '
IFCIND,GE LLIM AND JIND LT UL TIM) VeLIMB [N
'”””“wﬁTTETWPﬂTT7$I? fJDhﬁFﬂ?oJJ'LLT"“Utrr1'“”“‘“““”“"“'”“'*“”“““““*
791 FURMAT(1HO,10X,10¢3X,15,2X))
DD 652 1I®1,ING
IF (MIND,GT,2) G2 YO 2CO
!F(ML!M-l.EQ IND.AND ULIM,EQ,INDY JiUsl : " s
IFCULIM,EQ, IND) ULlMlUL!M¢1
e e e
TFCIL0,EQ L) GP 1@ 400

rrtM:Nn.&o 1) WRITE (NPRT,6%3) JG(I1o4)oCRACTT,Jd)aJdJabLIM, ULIM
IF{MIND, Eo.zx WRITE (NPRT,253) JG(I1 &) s tRACTL,JU)oJusbLIM, UbLIM)

:FtM:Nr,ho 4) WRITE (NPRY,253) JG(ITo9)o(RACTE,JUY s ddsLi M, ULIMY ~
IF (MIND, £g.3) WRITE(NPRT,253) Jatilsdly (RALIL, JJ)/RA‘!!.!ND‘l’o

m———— JJ:{_’L(M VLMY o o T AT SS s meenmen
IF(MIND ,EQ 4. ANDI1,EQ ING) WRITE(NFR1356) (RACING®4,Jd), Jus
L LLIMOULIM7
[FCMIND,EQ, 2, AND I T,EQ, ING) WRITE(NPR]9256) (RACING¥*1,JJ) vds
. ' LL:M’ULI”’ “ - e e e e P
3%6 FORMAT(4H0,40%,10F40,0)
256 FRRMAT(41HU,10%X,10F40,5)
653 FORMAT(41HO, SX,1%,40F10,0)
5% FURMAT{4HO, 5X,1%,10F10,5)
GO TO AB2
400 COUNTINUE '
TF(MIND,EQ,4) WRITE (NPRT,643) JG(ITo4) o CRACIT, JJ)odudmblLIM, ULIM)

TR TRIND, Eﬁ]Z? WRITE INPRY, Z43) JGUTTia) rARACTTVIIT) UJ!ttYMIULTHT"'W

IF(MXNDQEQ 1.AND.I1,EQ, ING) WRITE(NPHI.346) ‘R‘(ING‘l JJ) JJI
¢ LLIMLLIM)
IF(MINDQEQOZOANDOIIQEQ.ING, WRXTh‘NPRl'246’ (RA(xNaﬁioJJ’gJJ.
# LLIMa UL TM) : : : U
346 FURMAT(1H0,10X,11F10,0)

%6 FORMAT{LHO, 10X, 11FL0,5) e i ettt oo o o

643 FORMAT(AHU, S5X,19,11F10,0)
ZA3 FURMAT(iHO, 5X,1%,41F10,%)
652 CONTINUE

WRITE (NPRT,100)
100 FARMAT  (1HD)

e P TTUVER (1) GY TR SO0 - ‘e it e e e+ s« e

1F(MLIM=1,EQ,IND,AND, IND EQ, ULIM) Gg 10 500
686 CONTINUE
900 CONT INUE
Tt CRETURN
END
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3.2.18.17 Subroutine SORT ~

~8Subroutine SORT orders the crop codes, the cluster numbers and
' their counts,

. 3,2,18.17a Flowchart
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3.2.28.17b

SUBRUUTINE SPNT
IMPLICIT INTEGER (A®Q),(SeZ) -
- CEMMAN /CK/JG(256,4),JD(256, 4),ING,TND

COMMAN /MTX/RA( $0,50)
e "INGMIWINGey 7 T
Do 10 Is1,ING
Do {0 ITeL, INGHT ™~
IFCJGCTIT, 4),LE,JG(]Tes,4)) GO TV LU
= Jd w JGLTT,a)
JG(I1+4) B JGUITeq,4)
JO(1T1*104) sV
[NDPL=IND+Y
e e = I W TR e e e e
RR ® RA (1104)
S RA(IT ) W RACITEL, ) e
RACT1*1,J)=RR
14| O CBNTINUE o o
10 CANTINUE
T e e
D2 30 Jel, IND
- DO 30 JJsi, I1NDML B
; 1F (JD(JUrd), LE,JD(JJe1,4)00 T2 30

. R § £ RO IV b
JD(JJr4)mJD(JJed,4)
N
INGPLSINGeY

- ~ Dp 40 I=1,INGP1
RRIRA(T 4 JJ)
e RATY,JJISRACT 1 JUL)
HA(D,JJ*1) =RR
— & CPNTINGE o e
30 CONTINUE
- RETURN S ' - ?
END

B T W T S o TR
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3.2.18.18 Subroutine MSUM

Subroutine MSUM computes column and row totals for the count and
matrix.

3.2.18.18a Flowchart
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5.2.18.18b

e BYBRUUTINE MSUM IR
IMPLICIT INTEGER (AwQ),(S»2)
——COUNMPN /7 CK7IGT2TO 4T, YDT258, #) INSGTIND
CBMMAN /MTX/RAC %0,50)
““““ DP 651 JJ81,IND TN
DR 651 I1131,ING
e nurrnc»z.JJ)rnA(tnuwlaauw*nl\IIoJJT
691 CONYiNUE
INBP:-ING¢1
DO 650 Ilwi,INGPY
DR SU JIEIYTIRDT T T o
RACLL, !ND*1>=RA(11 p INDeLY#RACT L0 JV)
‘!U‘U!NYTNUE“””"“’
RETURN
S oA 4ol — e




3.2.18.19 Subroutine PROB

Subroutine PROB changes the count matrix into joint probabilities

Enter

PROB
TNGP =TNG+|-
ITNDPI = INV4S,

3.2.18.19a Flowchart

DO
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3,2.18.,19b

SUBRBUTINE PR0B
 TWPLICTY INYEGER (AeB),(Se#) ‘
CEMMAN /MP1/MIND ,RT,NPRT, TIND,NAID
T GOMMAN /CK/JG(258,4),JD(256, 4)) ING/IND
COMMAN /MTX/RAL 50,50)
mmﬂﬂmﬁr"-~»- CE s et ety v & s 4 i e e
INDP{®IND#1
- DU 500 [®1,]INGP}
D2 600 Js1,INDFY
T RALLGJ)Y ®RAUT,J)/RT
600 CONTINUE

END

e e —————— e o

- m et e v A — "
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3.2.18.20 Subrotuine PROBC

Subroutine PROBC computes conditional probabilities.

3.2.18.20a PFlowchart

]
Yeturwn
end
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3.2.18.20b

T SUBRPUTINE PREAC
IMPLICIT INTEGER (AwQ),(Se2)

COMMBN /CK/7JG(2506,4),JD(2548) 4),ING,IND

COMMAN /MTX/RAL 20,500

B e o r——

DO IO INLTIND
D 10 1=1,ING
; RACY J) 3 RAUTZJY/RACING#*L,J)
10 CANTINUE
I RETURN
END
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3.2.18,21 Subroutine DDUM

Subroutine DDUM puts the dot labels into the matrix G.

3.2.18.21a Flowchart
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3.2.18.21a

SUBRPUTINE DDUMIL)
IMPLICIT INTEGER (Aed)
CEMMpN /DD/DBTR(3,38)

T T COMMPN /RD/A(11,19),G(11,19),DT{(11,19)
COMMON /MPI/MIND »RT(NPRT,TIND,NAID

e gSug LA NIRRT AR NAY Y
DO 400 swl,19

SIS s e e =
MR
D?w 200 LL¥1,3
DO 200 §531,2

oMEMey

SSSEPS4SSm=2

RSN S BTy S Y T WR T TEUNPRT 300y S8 T
IF(SSS,6T,398) STOP

“¥00 FRORMAT(LHD,410%.¥558=",]5)
MT(M)SD@TR(LL,S§S)

TRUUCPNTINUE o
CALL CREPL(CRgP,MT,NC)
G!L.H,U,ST'URV‘P T

100 CONTINUE
T U RETURN
END

e




3.2.18.22 Subroutine PDOTR

Subroutine PDOTR prints the labels for the subpixels that make

up the dots.

3.2.18.22a Flowchart

—&

Enter
PDOTR

NPRT=6
J\l=\

JZ2=T1+20 -\




¢ 2 T

T T T T T

3.2.18,22b

SUBROUTINE PDOTR o
IMPLICIT INTEGER (Aed)

" CUMMON 7DD7DRTRYITIEY T

-

NPRTYm6

Jisd

DU 200 Jusi,?2
venJjié20+1
IF(J2,FQ¢40) y2add

e

il
- - 100

102

WRITE(NPRT,101) (DATR(],J),undi,Je!
FORMAT(LH ,10%X,20(274,2X)) -
CONTINUE

WRITE(NPRT,102)

FRRMAT (1HO0)

. 200

e o

Ji-dz*l - e s P —
CONTINUE

WRITE(NPRT,102)

RETURN,

~END

SOPIRE N o e n by e —————




3.2.18.23 Subroutines 20T and 2IP

Subroutines 20T and 2IP initialize.

3.2.18.23a Flowchart
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3.2.18.23b
SUBRaUYINE 207

IMPLYICYY INTEGER (ASH), {Seyy —— ~ 77— "7
COMMEN /MP1/MIND +RT,NPRT,TIND)NAJL

COMMAN /CK/ZJG(256,4),JN(256, 4),ING,IND
COMMaAN /MTX/RAC 50,50)

DY 80 1®1,2%8

JG(l,1)al

S T T )

JOTT, T
50 CONTINUE
- ENTRY 2P
RT=0,0
INGED
INDap

D‘WQB”DTFITZW“"“ e e ar— = o a2 e
DU 850 J32,4
JGtl,J)s0
JD ‘ I ] v) =0
© 850 CONTINUVE
Do &§51 1=1,50

b i e - s i ...D.”..v.an.‘ m '.9.,0_,.__ L ————— e s B e VY B 4 A b A 0

851 RA(],J)80,0
7 RETURN
END




4. OPERATIONS
This section presents all information necessary to insure proper
execution of the various elements of the Accuracy Assessment

software system.

4,1 OPERATORS GUIDE

This paragraph describes the required system configuration and
operating procedures required for application of the various
elements of the Accuracy Assessment software system. These are
provided in sufficient detail to insure proper application of the
system by the usual Accuracy Assessment system user.

4.1.1 EQUIPMENT SETUP

In general, the required hardware configuration is the PDP 11/45
computer with an RSX-11lD operating system, along with appropriate
peripherals. 1In general, these peripherals will be the standard
tape drives (one or two, depending on the software element), disk
drives for system software and data storage and an output print
unit. Details of tape and disk utilization for each of the soft-
'~ ware elements are provided in the following paragraph describing
"setups".

4.1.2 PROGRAM "SETUPS"

The required setup for proper execution of each of the major
Accuracy Assessment software system elements are presented below.

4.1.2.1 Preprocessor DTERM Setup

e Mount a DTRM tape (foreign) without a write ring.

e Input a tape mount card intn the DTERM:DAT data set. That
card (formatted; Al, 1X, I2) should be as follows:

7’/}60




First entry = MT (Unit type designation)
Second entry = integer value (unit number)

The first entry should be followed by a blank.
Example: MT B 0bl

4.1.2.2 Preprocessor BTREAD Setup

e Mount a "Bendix 100" output tape (foreign) without a write
ring.

® Mount a scratch tape with a write ring for output.

e Put two tape mount cards formatted (Al, IX, 212) into the
BTREAD*DAT data set; the first corresponding to "Bendix 100"
tape (input) and the second for the scratch tape to contain
the BTREAD output "B1l00" tape simulation. The contents of
these two cards is:

First entry = MT (Unit type designation)
Second entry = Integer value (unit number)
Third entry = Integer value (tape file number)
A blank must follow the first two entries:
Example: MT011l3

e An ID card (formatted 4I5) must be input behind and with the
two tape mount cards. The contents of this card are:

First entry = Four digit segment number

Second entry = Two digit acquisition day of month
Third entry = Two digit acquisition month

Fourth entry = Two digit acquisition year - 1900
Blanks must follow the first three entries.
Example: 1011b05b07b77

o
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4.1.2.3 Optional Utility SGMAP Setup

® Mcunt the Ground Truth tape output product of Phase 2 (foreign)

without a write ring.

Put a tape mount cart formatted (Al, 1X, 212) into the SIGMAP+DAT
data set. The corntents of that card should be:

First entry = MT (unit type designation)
Second entry = Integer value (unit number)
Third entry = Integer value (tape file number)
Example: MT0106

A set of "codes to code" cards (formatted 315) should be
entered as bulk of the MAP+*DAT set. The coritents of each
card are:

First entry = Integer (start value of code range)
Second entry = Integer (end value of code range)

Third entry = Integer (code assigned to all points within the
range specified by the first and second entries
in the card).

A single card containing 0 0 -1 as the three entries should be
input as the MAP'DAT card set if no code-to-code transformation
is desired. In any event, the MAP+DAT data should-be terminated

with a blank card.
Two additional card entries formatted Al are entered with the
MAPDAT data set. These are:
1. Data type card containing either:
a. GT (Ground Truth data to be output)
b. DTRM (DTERM data to be output)

c. SP@T (Subset of ground truth to be output)

w5 e
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1. With this option another card is input with the coordinates
of the upper left hand corner of this subset.

2. Output type card containing either:
a. MAP (output is to be a map)

b. NUM (output is to be a numerical dump)

4.2.1.4 First Unit, First Module, Phas¢ 1 Setup

® Mount the tape product of a previous BTREAD execution.

e Put a tape mount card (formatted Al, 1X, 212) into the
PHASE1l *DAT data set. The card contenis are:

First entry = MT (unit type designation)
Second entry = Integer (unit number)
Third entry = Integer (number of tape file to be prccessed)

The first and second entries should be followed by a blank.

4.2.1.5 Second Unit, First Mcdule, Phase 2 Setup

® Mount a scratch tape (foreign) with write ring to contain
output grouné truth data.

e Put a corresnhonding tape mount card (formatted Al, 1X, 212)
containing:

First entry = MT (unit type designation)
Second entry = Integer value (unit number)
Third entry = Integer value (tape file number)

@ Put an ID card (formatted 315) into the LABEL°*DAT data set.
The contents of this initial card of the data set are:

First entry = Up to five digit segment number
Second entry = Two digit acquisition day of month

Third entry = Two digit acquisition month of year

A1 163
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.2.1.6 First Unit, Second Module SPATL Setup

Fourth entry = Two digit axquisition year - 1900

A set of ground truth label cards (formatted 315) each con-
taining:

First entry = Integer (number of field starting sequence of
fields with common crop code)

Seccnd entry = Integer (number of field ending sequence of
fields with common crop code)

[

Third entry Crop code assigned to all fields in the card
defined sequence to replace the analyst assigned

codes
= -1 if field numbers are to be used

LABEL1*DAT made by BTREAD map be put into LABEL*DAT an
alternative.

Mount the ground truth tape product of a previous execution
of Phase 2 (foreign) without a write ring.

Put a corresponding tape mount card (formatted Al, 1X, 212)
into the SPATL*DAT data set containing:

First entry = MT (unit type designation)
Second entry = Integer value (unit number)
Third entry = Integer value (number of tape file to be processed)

Entry a set of codes-to-code cards (formatted 315) into the
SPATL.DAT data set, each containing:

First entry = Integer (start value of code range)
Second entry = Integer (end value of code range)

Third entry = Integer (code to be assigned to all points
within the range specified by the first and %
second card entries)

//M{
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= -1 if analyst assigned value (tape value) is to
ke used

Enter a set of Al transformation cards (formatted 1Al, 4X, 15)
into the SPATL'DAT data set, each containing:

First entry = Alpha classification symbol
= X 1f end of file E@F
Second entry = Integer code equivalent

Enter a set of Al label cards (formatted 10X, 12, iXx, 12, 1X,
Al) into the Al+DAT data set, each containing:

First entry = Integer point line number
Second entry = Integer point number in line
Third entry = Alpha classification symbol
End of file (E@F) is denoted by a blank card.

4.2.1.6 Second Unit, Second Module ALLCRP Setup

Mount a ground truth tape (foreign) product of a previous
execution of Phase 2 without a write ring.

Mount a DTRM tape (foreigh) without a write ring.

Put two tape mount cards (formatted Al, 1X, 212), the first
corresponding to the ground truth tape and the second to the
DTRM tape, into the ALLCRP+DAT data set and each containing:

First entry = MT (unit type designation)
Second entry = Integer (unit number)
Third entry = Integer (number of file in tape to be processed)

Enter a set of Al transformation cards (formatted Al, 4X, 15)
into the ALLCRP*DAT data set;,, each containing:

First entry = Alpha (classification symbol)
= X, if end of file (EOF)
/65
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Second entry = Integer code equivalent

= blank if end of file (E@F)

Enter an a-priori probability card (formatted F10.2) in the
ALLCRP*DAT set following the Al transformation cards. This
card will contain the numeric value of the assumed a-priori
probability as the sole entry.

Enter a set of codes-to-code cards (formatted 315) for the
ground truth, each containing:

First entry = Integer (start value of code range)

Second entry = Integer (end value of code range)

i

Third entry Integer (code to be assinged to all points

within the range specified by the first and
second card entries)

= =1 if ground truth assigned value (tape value)
is to be used

Enter a set of codes-to-code card§ (formatted 315) for the
DTRM file, each containing:

First entry = Integer (start value of code range)

Second entry = Integer (end value of code rnage)

Third entry Integer (code to be assigned to all points
within the range specified by the first and

second card entries)

= =1 if cluster number (tape value) is to ke
used

Enter a set of Al label cards (formatted 10X, 12, 1X, 12,
1X, Al) into the Al°DAT data set, each containing:

First entry = Integer (line number of dot)

47
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Second entry = Alpha (analyst label symbol for dot)
Third entry = Alpha (analyst label symbol for dot)
A blank card entry denotes end of file (EOF).

Put a loop card (formatted Al, 4X, 15) into the LOOP-.DAT data
set containing:

First entry = L@@P

Second entry = Integer denoting the number of files (arbitrary
but nominally 3) to be processed in the sequence of MLTCRP
executions.

Enter a set of Al label cards (formatted 10X, 12, 1X, 12, 1X,
Al) into the Al+<DAT data set, each containing:

First entry = Integer (line number of dot)

Second entry = Integer (number of dot in line)
Third entry = Alpha (analyst label symbol for dot)
A blank card entry denotes end of file (EOF).

Put a loop card (formatted Al, 4X, 15) into the LOOP+.DAT data
set containing:

First entry = L@@P

Second entry = Integer denoting the number of files (arbitrary
but nominally 3) to be processed in the sequence of ALLCRP
executions.

4.2,1.7 Second Unit, Second Module MLTCRP Setup

Mount a ground truth tape (foreign) product of a previous
execution of Phase 2 without a write ring.

Mount a DTRM tape (foreign) without a write ring.

Put. two tape mount cards (formatted Al, 1X, 212), the first

corresponding to the ground truth tape and the secound to the

DTRM tape, into the MLTCRP-DAT data set and each containing:
A
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First entry = Alpha classification symbol)
= X, if end of file (EOF)
Second entry = Integer code equivalent

= blank if end of file (E@F)

4.1.3 START UP PROCESSING

Following proper program setup as specified in the previous
paragraph, software activation is according to usual user

procedures.

4.1.4 OPERATING INSTRUCTIONS

Not Applicable

4.1.5 TAKE DOWN INSTRUCTIONS

Not Applicable

4.2 USERS GUIDE

Use of the Accuracy Assessment Software System is restricted to

a small, highly specialized group of people. Each member of

this group is, or will be, thioroughly trained in the use of the
system by way of an individualized, hands-on training program.

In view of this fact, the requirement for formal user instruction
documentation is minimal and is fully satisfied by the preceding
paragraphs and the following functional description.

The normal functional flow of the Accuracy Assessment Software
system is as depicted in Figure 4-1. The functions of the
various elements of that system are presented below, in the order
their occurance in that flow.

“or




PSRRI TR TR ALY

"SMsaSI?
1 ANLADTISHT

_Eaﬁ CANOYS

——— = —

| 9
| (yiviawpRinge

1

b
I
J.SQK\QV" e —s .
_ “ lrvid ;

(-

oW oINS |
NI @1 344

N e —— — ——

A
~ e

v i
Idvi

I

> L

] PSS

w)

wxLa

oridydsazr |

winzl
N

quv2 osmd

i
I
o r

.2 ML \

2 Isvfd

1y0 "I
A¥a -V
490 - 12a3V)

TV dOVYD,

- osmuusr7 |
NOV_LDFSSHE

T

ar
e
2l

i
r
¥4
P4
-
<
'
-
E
o]

&
[
2
&

<7

e e e

any eI 3yl

?\.‘s\gv NO02.d WILSHS Fuym 1105 AN ZHSSHSTY Nogoﬂm“



sia0aY
ANTINISISSY

QWUOIDY

(o/)

dBY

S1¥oa3y
INAWSSIsSsy
hvanny

1

—

A¥dUnw

ﬁf 1igyaoyd

12094 V¥

siysaIY
LN SCISSY
havoory

HVTRTNr ETR L IR N TG

%'8)

(wuta)
OINT Orly
ar IINL

AV

4

rquvo dca ¥

[0

(vmiwoN ) M0IT  WILTAS TV IACS UNIUWSSASSY

)
N
-

n¥§~5~§%¥

ka.a.su.vﬁ




£ 2 7=

B« SR

= g e TR

4.2.1 BTREAD FUNCTION

BTREAD operates on ground truth field vertices data produced
and output to magnetic tape by the "Bendix 100" system. It
converts those data from NOVA floating point to DEC integer
equivalents, than organizes them into the appropriate files
LABEL1*DAT, LABEL2:DAT and LABEL3+DAT, which are output to tape
for input to the following Phase 1 element.

4.2.2 PHASE 1 FUNCTION

Phase 1 operates on the data files produced by BTREAD to define
ground truth field boudary intercepts with dot lines. These
intercepts are then structured into files for direct entry to

the following Phase 2. Intercept definition is by way of a fixed
sequence of operations, each accomplished in Phase 1 by a special
subroutine. That sequence of subroutine operations is as follows.

4.2.2.1 S-01 FUNCTION

Buffers input coordinates of intercepts and locates maximum and
minimum y coordinates.

4.2.2.2 S-12 FUNCTION

Removes redundant points from the x and y coordinate arrays to
insure that there are no more than two (contiguous) points per
line.

4.2.2.3 S-23 FUNCTION

Inserts redundant points at maxima, minima and inflections of
the field boudaries.

Fills in missing field boundary segments
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4.2,2.5 S-45 FUNCTION

Connects all intercepts within given lines.

Puts intercepts in ascending order.

4.2.2,7 $-56 FUNCTION

Packs intercepts into a one dimensional butfer (INTCPT-
DAT) for direct entry to the Phase 2 element.

In addition to the above functions, Phase 1 organizes
data identification information derived from card inputs
into a header data file (HEAD+DAT) for direct input to
Phase 2.

4.2.3 PHASE 2 FUNCTION

Phase 2 operates on the data file products of a previous
Phase 1 operation; HEAD*DAT and INTCPT*DAT, along with
the labeling data files (LABELLl+DAT, LABEL2°DAT, and
LABEL3+*DAT) produced by a corresponding execution of
BTREAD. Any or all of LABEL(i)°*DAT,i = 1, 2 or 3, may
be put into the LABEL*DAT file through a PIP operation,
eliminating the requirement for card input of labeling
data. The resulting LABEL*DAT data sets are:

® All crop classes - from LABELI¢DAT
® Small grains and other - from LABELZ2°+DAT
e Field numbers - from LABEL3¢DAT

In each case a file is PIPed into LABEL°DAT and a
corresponding file number change must be made to the
tape mount card in PHASEl-DAT.

o
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The end product of PHASE 2 is a wall~to-wall mapping of
ground truth data in Universal format, output as a "ground
truth" tape.

4.2.4 SGMAP FUNCTION

At the option of the user printout maps of the "ground truth"
data output of PHASE 2 may be generated by an application of
the utility element SGMAP. SGMAP operates on the data sets
MAP1+DAT, MAP2:DAT, and MAP3+DAT which correspond to the
PHASE2 LABEL1+DAT, LABEL2+DAT and LABEL3+DAT, respectively.
These files are placed into the MAP+DAT data set by use of the
PIP facility, with the appropriate file so designated on the
tape mount card in the SGMAP-DAT data set. SGMAP then formats
the data for block print out as an alpha-numeric map. Each
map is accompanied by a map symbol to crop type code table
providing full definition of the symbology employed for a given
output map. SGMAP also prints out maps of DTERM files as well
as subpixel level maps of ground truth files.

4.2.5 SPATL FUNCTION

SPATL operates on the ground truth data product of PHASE 2 and
card input Al dot label data. SPATL compares the Al dot data
with the ground truth data for the production of certain

accuracy assessment parametars (see paragraph 3.2.15.4) including
the ground truth wheat production which is used for the a priori
probability input to ALLCRP

SPATL may be executed either for consideration of all crop
classes or for consideration of "small grains and other".

4.2.6 ALLCRP FUNCTION

ALLCRP operates on the "small grains and other" ground truth
data, described by its input transformation the SPATL derived

s
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wheat proportion (a prori probability) and corresponding DTRM
data to produce certain accuracy assessment parameters. Its
products are identified in paragraph 3.2.17.4.

4.2.7 MLTCRP FUNCTION

MLTCRP operates on the ground truth data, the corresponding DTRM
data and the A.I. dot labels to produce certain accuracy assess—-
ment parameters. Its products are comparisons of DTRM data with
the other forms of data.

4.3 MAINTENANCE DOCUMENTATION

Not Applicable
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APPENDIX A

ACCURACY ASSESSMENT INPUTS
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A,1l

A.2

APPENDIX A

"BENDIX 100" OUTPUT DATA TAPE

Data are presented as 80 word records on a 9-track, 800 BPI
magnetic tape with odd parity. All values are expressed in
NOVA floating point and are presented in the following

format.
RECORD WORD CONTENT
WORD
1l Field Number (1-499)
2 Number of Vertices +2
3 - 80 Field vertices coordinates (odd numbered
words-x; even numbered words-y)
"B 1] TAPE

Data are presented as 80 word records on a 9-track 800 BPI
magnetic tape with odd parity. All values are expressed in
DEC integer form in a format identical with that of the
"BENDIX 100" output tape described above.
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A.3 DOT LABELING CARD INPUY'S

Analyst labeling data are input in punched cards in the
following format. '

CHARACTER

FIELD CONTENT

(Card Cols.) Type
1-10 Blank

11-12 Line number Integer
13 Blank

14-15 Dot number Integer
le Blank

17-18 Crop class Alpha
19-31 Blank

32-33 Not used Alpha
34 Blank

35-38 Not Used Integer
39 Blank

40-43 Not used Integer
44 Blank

45-48 Not used Integer
49-52 Blank
53 Not used Integer
54-57 Blank

58-64 Not used Integer

65-67 Blank

68-72 Not used Integer
73~-80 Blank
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ACCURACY ASSESSMENT OUTPUTS




APPENDIX B

B.l SPATL PRINTED OUTPUTS

SPATL output is in labeled blocks, preceded in the printout
by listings of the punched card inputs (codes-to-code table,
and Al dot labeling data) and run identification data
(ground truth file, site and acquisition date). The
following are the SPAYL output data blocks in order of
their occurance in the printout.

® Code-to-code Transformation

Each line of the table provides the range of codes to be
transformed (beginning and end values) and the code
assigned to that range. , 5

e Ground Truth Information for the Whole Segment *

Each line of this table presents, for a given code, values
for the parameters explained in the following table.

e e S e e e S e e e g e e
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PARAMETER EXPLANATION

PI(X) Proportion cf pixels in the feature space x
of the scene '

ND*V (X) Product of the number of dots and the contribution
of pixels in cell x to the sampling variance

PMC (X) Contribution to the probability of misclassification
due to cell x

N (W) Number of ground truth wheat subpixels

N(@) Number of other ground truth subpixels

NT (W) Number of subpixel (pixels for cases 2 and 4) of
wheat in the data set of comparison

NT (@) Number of subpixels (pixels for cases 2 and 4) from
all other classes in the data set of comparison

PH (W) Probability estimate for the class w

PD@T Proportion estimate based on classification and
pixel counting

ND*V Sampling variance

PMC Probability of misclassification
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B.2 ALLCRP PRINTED OUTPUTS

ALLCRP output is in labeled blocks preceded by an 80-80 listing
of punched Card 21 dot label data described in Appendix A (unused
fields are included in this listing). Printout of the output
starts with a s~ .f explanatory block identifying the tape input
and their unit assignments. This is followed by a presentation
of the following output data blocks.

e Type to code Transformation

This is a table presenting the ALLCRP output numeric equi-
valents for the various alpha crop types.

e Al Dot Lables

This is a three~column s=:1f explanatory listing of the input
Al dot labels. The block is terminated by a summary of the
input data including:

The number of Al dots
The value of the assumed a prori probability
The identify of the ground'truth (GT) and DTRM data (segment

number and acquisition date).




PARAMETER EXPLANATION

X Crop label
P(X) Probability of crop x in scene
N(X) Number of class x subpixels with designated
code .
PIXn (n=1,2, .., 6) Number of pixels containing n mubpixels of

class x and the designated code

The block is terminated by two self explanatory lines providing
data qualification.

& A matrix of Ground Truth Dot Labels
Codes for 209 ground truth dots.

Mixed dots denoted by values >1000..

® Ground Truth Information for the 209 Dots.

Data block format is identical with that for "Ground Truth
Information for the whole segment" above.

e Type-to~-code Transformation

Provides numeric value equivalents
(SPATL output) to alpha character crop codes.

e A Matrix of AI Dots

This matrix, preceded by a statéhent as to the number of input
AI dots, is a display of the positions of those AI dotz in

the 209 dot array. Zero values in the display denote
unclasgsified dots.

® Ground Truth For the AI Dots

The format of this block is identical with the "Ground Trutk
Information for the Whole Segment" block explained above
except that it is terminated by different self explanatory
gualification data.
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This final data block is self explanatory

® Data Comparison Data Blocks

ALLCRP computation results are presented in fully labeled data

blocks.

Each such hklcck is preceded by a title line which

identifies the compariuon yielding the data in the block.

The various data element:s of the block are explained in the
following table.

T

PARAMETER EXPLANATION
X Crop class

N(X,W) Number of ground truth subpixels from the wheat
class in the DTRM cell x

N (X@) Number of ground truth subpixels from other

classes in the DTRM cell x

NT (X,W) Number of subpixels (pixels for cases 2 and 4) form
the data set of comparison which are wheat and are
in the DTRM cell x

NT (X,@) Number of pixels from the data set of comparison from
all other classes which are in the DTRM cell x

PH (X) Probability estimate for the class x

PT(X/a) TBD

PH(Cl/Cz) Estimate of the probability that the class c, will

occur given that class C, has occured (Cl and c,

represent classes such as W,d).




S R

B.3 MLTCRP PRINTED OUTPUTS

MLTCRP output is in labeled blocks preceded by listing of
punched card AI dot labels (described in Appendix A). Following
this there is a list of the subpixel labels that make up each
dot, then there is a series of count and probability matrices.

e Type to code Transformation

This is a table presenting the MLTCRP output numeric equi-
valents for the various alpha crop types.

e Al Dot Labels

This is a three-column self explanatory listing of the input
Al dot labels. The block is terminated by a summary of the
input data including:

The number of Al dots
The value of the as:. imed a prori probability
The identity of the ground truth (GT) and DTRM data (segment

number and acquisition date).

® Ground Truth - Code~to-code

Each line of the table provides the range of codes to be
transformed (beginning and end wvalue$) and the code assigned
to that range (BEGIN=0,END=0, and CODE=-1 is no transformation).

e DTRM Map - Code-to-code Transformationr

Similar in nature to the ground truth code-to-code transfor-
mation.

e Configurations of the 209 dots

This table indicates the subpixel ground truth labels that
make each dot.

Vs




e Matrices

Several labeled matrices follow having labels above and to
the left (totals are not labeled). N(xl,XZ) is a count
matrix indicating the number of joint occurances of Xl
(label type to the left) and x2 (label type above).

p(xl,x2) is a matrix of joint probabilities for X, and X,.

1 2

p(xl/xz) is a matrix of conditional probabilities. The

probability of X, given X, is true.

1 2

X, and X

1 , are assigned to be G, D, and AI.

G - ground truth crop type
D = class or cluster number
Al - transformed Analyst dot label.

These matrices are printed for several possible comparisons
at different sampling rates (the whole scene, the 209 dots,
and the AI labeled dots).

® The 209 dots

This matrix indicates for each input type labels for the
209 dots.
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Matiices

Several labeled matrices follow having labels above and to
the left (totals are not labeled). N(xl,XZ) is a count
matrix indicating the number of joint occurances of Xl
(label type to the left) and X, (label type above).

P(xl,xz) is a matrix of joint precbabilities for X, and X,.

1l 2
p(xl/xz) is a matrix of conditional probabilities. The
orobability of X1 given x2 is true.

X, and X, are assigned to be G, D, anl AI.

1 2

G - ground truth crop type
D - class or cluster number
AI - transformed Analyst dot label.

These matrices are printed for several possible comparisons
at different sampling rates (the whole scene, the 209 dots,
and the AI labeled dots).

The 209 dots

This matrix indicates for each input type labels for the
209 dots.
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