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1. SCOPE

This document describes the detailed design characteristics of
the Boundary Detection and Registration Program (BDARPl), as
built for the Bendix 100 Interactive Drafting System. The BDARPl
is an unsophisticated version of the final software system, vet
it provides the user with the basic capabilities of obtaining
classified data boundary plots, editing, and registration of the
final boundary plot to a user-selected base.




2. APPLICABLE NOCUMENTS

The following documents form a part of this specification to the
extent specified herein:

® Technical Memorandum Software Specifications for Automated
Thematic Plotting of Classified Digital Data, LEC-8289

e Technical Memorandum Project Development Plan for the Bendix
Interactive Drafting System Modification, LEC-8968

® Design Specification for Automated Thematic Plotting of
Classified Digital Data, LEC-5506

® Technical Memorandum Acceptance Test Plan for Boundary Detection
and Registration Program (BDARP1l), LEC-10672

e TIRF 76-0046




3. SYSTEM DESCRIPTION

The Boundary Detection and Registration Program (BDARPl) was
designed and implemented as an addition to the basic Bendix 100
Drafting Program. The BDARPl consists of three overlays:

USER08 - the classified tape initialization module
T2 - the tape read and data storage routine

T3 - the boundary detection and registration algorithm

To begin processing, USER08 accepts the user's options and reads
the header record from a 7-track, 800 BPI, even parity universal
formatted classified Lape directly or indirectly obtained from the
GE Interactive Multispectral Image Analyst System (Image 100),

the Earth Resources Interactive Processing System (ERIPS) or

the UNIVAC 1100 Software.

USER08 then calls overlay T2, which reads the required number of
data records from the magnetic tape. The data are processed,
packed and written on a temporary disk file, TDATA. Corner
reference ticks are placed on the drawing file.

Overlay T2 calls the third and last overlay - T3. Overlay T3
reads the data stored in TDATA, one line at a time, and performs
the boundary detection and registration algorithm. The resultant
boundary information is written into a standard format drawing
file, and control is then returned to the basic Bendix 100
Drafting Program. Editing and write tape functions are now
available to prepare the boundary data for plotting.

BDARP1l is designed to process one class at a time. For the case
of multiple classes, BDARP1l has to run as many times as the
number of classes. Each execution of BDARPl under the Drafting
Program is inictialized by selecting USER OPTION:8 on the menu.

v
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When processing is completed, BDARPl informs the user by sounding
the tone on the display device (Tektronix) and illuminating the
red indicator light on the digitizer cursor.

Note that the editing and tape write functions are currently
available under Bendix System 100 and can be used as long as the
drawing file format used to store the boundary strings by the
boundary detection routine is identical to the one employed by
the Bendix System 100 software. Since no additional software is
required for the editing and write tape routines, these two are
not included in the software description. However, as a result,
it imposes a restriction on the file format to be used to store
the boundary strings.

3.1 HARDWARE DESCRIPTION

Bendix System 100 configuration.

3.2 SOFTWARE DESCRIPTION

In this section each of the three overlays which form an integral
part of BDARP1l is further broken down into subroutines. Brief
functional descriptions of each subroutine as well as inter-
subroutine relationships are discussed.

Overlay USERO8 is the initialization module for BDARP1l, and
consists of the following routines:

DRVF - the driver routine for this overlay

INPBD -~ the subroutine which interacts with the operator to
accomplish input of the control parameters

REAHD - subroutine which reads the header recor¢ on the classi-
fied input tape

INITN - subroutine which error checks header record data and
positions the tape for reading the image data

>y
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CON79 -~ subroutine which converts unformatted input‘data to byte
data '

The second overlay, T2, which performs input of classified data,
consists of the following routines:

RDLIN - reads the classified data tape and packs the data into a
temporary disk file, TDATA

ISET - sets the appropriate bits in 16 bit words to indicate
which pixels belong to the class being examined. These
words are the packed data which. RDLIN packs into TDATA

CON79 - same as CON79 in overlay USEROS8
FRAME -~ subroutine which inserts corner ticks in the drawing file

LINIT - subroutine which performs 8-parameter transformation to
the data and :ends it to the System 100 drawing file

The third and final overlay in BDARPl is designated T3. This
overlay is the boundary detection algorithm, which examines the
packed data in TDATA, creates boundary strings to represent the
boundaries of the specified data class, and writes these
boundary strings into a drawing file formatted for the Bendix
system. The routines which comprise overlay T3 are:

BDT3 - This is the main routine for T3 and the principal routine
for the boundary detection algorithm.

READAT - This subroutine reads bit images of line data from the
temporary disk file, TDATA.

IGET - This subroutine unpacks the bit data read into READAT for
the boundary detection algorithm.

FILL - This routine redefines appropriate pixels as "classified"
to facilitate connectivity as defined by the user input
parameter Epsilen.

3




FINDAR - Subroutine which finds the appropriate boundary string
to which a boundary line segment belongs.

CONECT; CONALL; JOIN - Subroutines which link appropriate boundary
strings.

CLSTST - Subroutine which periodically checks the status of
boundary strings for completeness, and processes the
complete ones.

AREAl -~ Subroutine which computes the area in pixel units of each
classified group.

LINIT - Subroutine which perforﬁs 8--parameter transformaticn to
the data and sends it to the System 100 drawing file.

ENDTST - Subroutine which handles segmentation of large plot
string arrays.

3.2.1 SOFTWARE COMPONENT NO. 1 (DRVF)

3.2.1.1 Linkage
Subroutine DRVF calls user subroutines INPBD and INITN, and calls
the system subroutine FRNOV.

3.2.1.2 1Interface

DRVF is linked with the common block ICONS (see Appendix A) which
houses all the basic control parameters for BDARP1.

3.2.1.3 Input

None

3.2.1.4 Output

An error message is output including an error code whenever the
system subroutine FRNOV fails.

3/4/
6

T T T T T————

L e et e s & < s s e e

ek iy s .



T SRR G NI OTTI Y g ombepre ol L

3.2.1.5 Storage Requirements

Subroutine DRVF requires 184 words in core.

3.2.1.6 Description

DRVF is the driver for the initial overlay USER0O8, and calls
overlay T2 into core after USER0O8 has been executed.

3.2.1.7 Flowcha.t

3.2.1.8 Listing
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PERDY

COMMON ~ICONS- IDC14>, OPTNSC16): ISET
DIMENSION 1GO<S), IDENT(20), IALPH(S)
IALPH( 1 d="T2"

IALPHC 2 =" 1"

CALL INPBD( 1)

CALL INITN

CALL INPBDC(2>

IALPHC 3)=0

1ER=0

CALL FRNOUVC IALPH. IER)

PAUSE DIDONT USE FRNOU SUCCESSFULLY
WRITEC10,1001) IER

FORMAT( 10X, "1IER =", 14)

EﬂgSE QUERLAY ERROR-NQ RETURN TO SYSTEM 101
N




3.2.2 SOFTWARE COMPONENT NO. 2 (INPBD)

3.2.2.1 Linkage
Subroutine INPBD is called by DRVF.

3.2.2.2 Interface

The basic common block ICONS (see Appendix A) which houses all
the necessary control parameters is created by subroutine INPBD.

3.2.2.3 Input

All the basic information which BDARP1l needs for execution is
requested and received by INPBD via the teletype or display screen
and keyboard. The operator is queried for the following:

1. Tape file no.
2., Parity (0 or 1)
3. First line no.
4. Last line no.
5. First pixel no.
6. Last pixel no.
7. Channel no.

8. Class value

9. Epsilon value
10. Kappa value

11. Eight coefficients for registration (optional)

3.2.2.4 Output

The above control parameter queries are displayed on the screen. .

3.2.2.5 Storage Requirements

Subroutine INPBD requires 584 words in core.
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3.2.2.6 Description

Subroutine INPBD interacts with the operator to bring in the
basic control parameters for BDARPl execution, and defines them

as components of tﬂe vector OPTNS (see Appendix A) which is part
of the common block ICONS.

3.2.2.7 Flowchart

3.2.2.8 Listing

//




e e e b

(INPBD)

|

-
"BOUNDARY DETECTION
PROGRAM" ENTER:

1, TAPE FILE NO.=*
2. PARITY (O or l)=*
3. PIRST LINE NO.=*

| 4. LAST LINE NO.=¢
|

——

5. FIRST PIXEL NO.=*
6. LAST PIXEL NO.=*
7. CHANNEL NO.=*

8. CLASS VALUE=*

9, EPSILUN VALUE=*
10. KAPPA VALUE=* |

e

S r———

ENTER EIGHT COEF-

FICIENTS FOR
REGISTRATION OR
ENTER 999 AS THE keys in value
FIRST COEFFICIENT : on input device
COEFFICIENT 1 = *

* = Qperator

-7 N N
- coEF

SET COEFFICIENTS
TO DEFAULT, OR
“NO CHANGE",

(SN yAPUES, L. J

l= 997——--~--—~ ———— ._.l

rd
— I

‘v

COEFFICIENT 2
COEFFICIENT 3

COEFFICIENT 5
COEFFICIENT 6
COEFFICIENT 7
COF. LCIENT 8

-~ -

1
{
!
‘ COEFFICIENT 4
{
|
\\ RETURN

lllllilll’
[ JNE 2N T R T

K4 g R . i
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LIST LINES - 33

READY
SUBROUTINE INPBD (LL®
COMMON ~ICONS.- 10< 14).0PTNS( 16, ISET
IFCLL NE 1) GO TO 101

WRITEC10, 1)
1 FORMATC 10X, “"2XXX% BOUNDARY DETECTION PROGRAM b4 % ¢4 A
<. 28X "UERSION 1", /772
WRITEC1Q.2»
> FORMAT:. 20N, "ENTER: ", .”,234,"1. TAPE FILE NO. =")
REWD (11> OPTNS(2)
WF1TEC10.21)
21 FORMAT:23X."2. PARITY(Q OR 1) =")
READ <11) OPTNSC3>
WPITEC10.22)
Z& FORMATC 235, "2 FIRST LINE NO. =")
RERD <11 OPTNSC1)D
FETURN
1991 CONTINUE
WRITEC10.2)
2 FORMMTC 23X, "4. LAST LINE NO. ")
RERD <310 OPTNSC2)
WFITE 10.4)
4 FORMMTC2T4,."S. FIRST PIAEL NO.s")
FERD <31 OPTNSCI)
HRITE 10.%)
FORMRTC234,"6. LRST PIXEL NO.
PED 117 OPTNSC4)
UFITE 16.8)
FiaRMaTC 235, " 7. CHANNEL NO. s")
PERD v 11> OPTNSC(S)
WRITEC 16,7
Y FORMAT 23%,"8. CLASS URLUE =" )
FERD < 11) OPTNSC(E)

(& ]
]

D

L 1)




LIRT LINES - 33

WR1TE. 108D

B FOPMATO 23K, 9. EPSILON URLUE
RERD (11Y OPTNS(?)
WRITEC19.9°

W FORMATL22X."10 KAPPA UALUE
FEAD 11 Y OPTNS. 8)
WRITEC19. 16

")

%)

it FORMAT:. . 1OX. "ENTZR EIGHT COEFFICIENTS FOP REGISTRATION".
SJON."OR™. . 1ON."ENTER 999 QS THE FIRST COEFFICIENT*)

DO 190 1=1.8
WRITE 10.11) ]

-e
Y

RED B3
PEsMl! 11+ OPTNSLY)
HOP =P TNEC 1)
1F HQP-22323 109.120.100
S CONTINUE
G T 130
1260 00 200 N=1Q. 1€
3 OFTHS NS = 8.0
OFTH- 9y = 1. 0
e 1S »= 1 @
130 (Ml FONOTC"1%)
FETLIPN
£ND

L X 4

FORMAT 15X, "COEFFICIENT ., 11." a")

S

P S T
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3.2.3 SOPTWARE COMPONENT NO. 3 (REAHD)

3.2.3.1 Linkage

Subroutine REAHD is called in overlay USERO8 by subroutine INITN,
and calls subroutines CON79 and RDTAPE (a system subroutine
which affects magnetic tape reading).

3.2.3.2 Interface

The control informaticn from the header record, and the informa-
tion needed to read the header record, is transmitted through
the common block ICONS.

3.2.3.3 1Input

The subroutine reads the header record on the data tape.

3.2.3.4 Output

Error messages may be displayed to the operator if subroutine
REAHD encounters ambiguities in the header information.

3.2.3.5 Storage Requirements

Subroutine REAHD requires 650 words in core.

3.2.3.6 Description

The main purpose of rubiroutine REAHD is to read the header record
from the designated file on the data tape. A conversion using
CON79 is required to obtain descriptive values. These elcments
are tested and, if valid, are stored in the vector ID in the
common block ICONS. If adequate information to procesgs the data
is not available, a message to that effect alerts the operator

and the run is terminated. Under certain conditions, however,
when only one or two parameters are in error, the subroutine will
supply "standard" values for the one or two in error, and executios

/-
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of BDARP1l will be attempted. An appropriate warning will be
communicated to the operator under this condition.

3.2.3.7 PFlowchart

3.2.3.8 Listing




(REAHD)

SET UP BYTE

REFERENCE TABLES

IN ITEMP

| awp 1List  _

|

| |
, RDTAPE
| (SYSTEM SUB-

‘! ROUTINE) READ

ONE RECORD OF
1 DATA INTO IA

h
1

!
|
J

|

3
l
con79

CONVERT 7-

TRACK INPUT
i INTO 9-TRACX
| IMAGE BYTES

i

N
S0
" LOOKS ™

N_AIKE A HEADE

!

t

1 l .

' SET UP STANDARD :

HEADER VALUES .
IN ID ARRAY

RECORD .~

~.

—

' USING BYTE
'REFERENCE TABLES,

'PLACE BYTE. DATA
. INTO ID ARRAY

e




REARDY
SUBROUTINE REAHD (NOHD)> .
COMMON ~ICONS- 10K14), OPTNSC16). IFLAG
DIMENSION 1AC4088), INC2), IB(3)
DATR IND B~
DATA LIST ~5.7,11.11.2,3,1.4.4.8,12,12,9.10,10.6,6/
ORTR IBYTE ~90.91,92,93,102, 103,104,103, 106.107,108,189,1778,
178%,1786,1787, 1788~
IF (IHD> 160. 20. 160
28 NIT =0
N = 4080
IPAR = OPTNS(3)
CALL ROTAPE(NIT. IA. N,IPAR, KSHR. JCON)
IN(1) = JA(1)
INC2) = TRC(2)
CALL CON79 (IN. IB)
IF C(IB(1)) 70, 30, 70
30 IF (IBC2) - 1> 70. 35, 70
3% WRITE (10.,533)> 18(2)

BE DATAR INSTEAD HEADER. WILL TRY TO USE STANDARD URLUES.">
T4¥3% NOHD = 1 FOR I-100. 2 FOR LARSYS AND 3 FOR 1100.
IF (NOHD - 2) 408. 59, 60

49 1D(1)> = 1§
IDK2) = @
10¢3) = @
1IDK4)> = 706
IC3) = 3
10C6) = 500
ID<?> = 8
10(3, = O
I0(9) = 1
10¢10) = 3
10C11) = |}

s s prow 3

ST T ERRReE s TR R SRR

533 FORMAT (1X, ¥ SINCE FIRST WORD = ", I3,", THIS RECORD APPEARS 11

-




CXXX

C xxx

-
¢

8o
85
29

[ X}

XX

Y
(L}

10a

1995
035
LoFvy
119
128
130

ORIGINAL PAGE IS
Oi* POCR QUALITY

READY
10 ¢12) = 1
GO TO 160
GO TO 40
USE 1-188 UNTIL VALUES FOR LARSYS AUAILABLE
GO TO 49

INSERT UNIUAC CONSTANTS WHEN AUAILABLE

I =97

K = g7

L=1

I =] +2

1F (1 - ?5) 900 85: 99

I = 1189

K = 1776

INCL) = JACDD)

INC2) = JR(T + 1)

CALL CON?79 <IN, IB)

IMD = IAC] + 1)

WRITE ¢16.938> IN.IB, IRC1)>, INMD, I, K, L
PUT UGLUES FROM TAPE INTO BYTE
DO 100 N = 1,3

K=K+ 1

IF <K - IBYTECL)> 109, 95, 109
IBYTECL)Y = IB(N)

L=L +}

CONTINUE

IF ¢1 - 1191)> 80, 110, 110

WRITE ¢10.,605> K, IBYTE(L)
FORMAT < 1X," HOW CAN K = ", I3," WRICH IS LARGER THAN". 14>
IESTlFOR TWO-BYTE WORDS &NO STORE IN ID
M = LIST(L)
K=0L+1
317
/9




TR RSN TN M TIN5 - S A AR S i < WM ¢ [ o P SN !

|
; |
' 1
?
|
1
|
i
: IF C(LISTCL) - LIST(K)) 140, 150, 140
; 140 IDCN) = IBYTECL)
; L=L+1
: GO TO 120 |
: 158 1WD = IBYTECL) X 400K + IBYTE(K) |
se I0CN) = 1WO i
L=L+2 ;
i GO TO 120 , |
A 169 IHO = 1 ‘ j
: C WRITE ¢18.658)> 1D |
; C 6568 FORMAT (1X, 10X, "HEADER UALUES FROM TAPE . " /2(?16//))
i C xxx IHD FLAG SHOWS HEADER RECORD HARS BEEN RERD.
: RETURN
; END
; READY
;
g |
J;,&ﬁ’
20
o L T
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3.2.4 SOFTWARE COMPONENT NO. 4 (INITN)

3.2.4.1 Linkage

Subroutine INITN is called by the driver subroutine DRVF in
overlay USER08, and in turn calls user subroutines REAHD and
CON79 and system subroutines RDTAPE and SPACE.

3.2.4.2 1Interface

The common block ICONS transmits control information to INITN.

3.2.4.3 Input
see 3.2.4.2.

3.2.4.4 Output

None

3.2.4.5 Storage Requirements

Subroutine INITN requires 396 words in core.

3.2.4.6 Description

Subroutine INITN begins by positioning the input tape to the
requested file and reading the header record via subroutine
REAHD. Additional error checks are performed on the header data,
then the input tape is positioned to the record containing the
first data line requested by the user.

3.2.4.7 Flowchart

3.2.4.8 Listing

21
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(INIWN)
ot — ~
i START | ]
Y r - __/’ . /
| .~ ERROR ° Y
{_ DETECTED IN >———— — - mmm
- KEADER -~ o
- D:T;‘I N ' g i OUTPUT
Is o 1 18 ' _ i 'APPROPRIATE
N Ty o EREOR
Py :  (SYSTEM SUB- !
‘ ROUTINE) POSITIO | '
| TAPE TO PROPER : . |
‘ FILE - , M
i <
e — | [ momeEr
i ' | (SYSTEM SUB-
~  READ i ROUTINE) READ i
: .READH i A DATA RECORD |
| READ HEADER ‘ ;
RECORD ; ?
: ; !
| _ : [ CcoN79 '
5  CONVERT
! APPROPRIATE
TSTORE HEADER ' -} CATA TO
% LINE NUMBER |
;DATA IN COMMON g S
{ BLOCK /ICONS/ ‘
|
; THIS ™ N
i CORD HAS ,
f "THE STARTING —————
‘ . TA RE-
QUESTED
PERFORM HEADER _ |
|  DATA TEST l
| : . 4
SPACE |
(SYSTEM SUB- }
_ ROUTINE) BACK- '
~ SPACE ONE
: RECORD
' | P ] IR
L |
!
e
RETURN |
| P
,; 3
i /fo’;
F -
i

Y B e
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READY
SUBROUTINE INITN
COMMON ~ICONS.- 'ID(14)>. OPTNSC(16), IFLG1
DIMENSION 1AC4080). INC2), IB(3)
ISY¥S=1
IFLG1=0
NIT = @
IFLSK = OPTNS(2)
IFLGL = 1
N = JFLSK - 1
IF (N> 359.50,40
48 N =N-1
CALL SPACE <(NIT, IFLG1. NIT, ISTAT>
IF (N) 350.350,40 .
58 CALL REAHD C(ISYS)
IARNS = 1
C#rk HEADER DARTA TEST BY MINTER.
C4¥& ONE CHANNEL MUST NOT BE LARGER THAN ONE RECORD.
IF C10(2)> - 1) 80,80.7%
7% WRITE €10.373) 10¢(3)
C+5X OR SUM ERRORS USING IERR = IERR ¢+ 2

VS FORMAT <1X,* FLAG3 = ", I4,". INDICATES CHANNEL LARGER THAN °

“RECORD . *)
10c3>» = §
Ctey START OF UIDEO DATR SHOULD BE GREATER THAN ZERO.
g0 IF <IDC1)Y) 895.83.90
2% JIDC1)> = o
C¥%4 HUMBER OF DATA SETS PER RECORD IS GRERTER THRN ZERC.
%6 IF (10¢C9))> 9%5,9%5,100
3% 109> =
¥y EXPECT 8 BITS FROM ORIGINAL DATA IN BYTES.
1o IF (IDC?7) - 8) 109,110,108
C¥¥y AGAIN FOP ERROR SUM, IERR = IERR + 4
1895 WRITE (10.608> I1XK?)




600 l;g(R;‘;T (é)(,“ NO OF BITS = “, 19)
=
CxXxx POSITION TAPE TO START OF REQUESTED DATA.
110 ITEM = OPTNS(1)
c WRITE <108,618> N1T. ISTAT

C 610 FORMAT (1X," READ DATA RECORD NEXT. PARITY =*, IS,

ISTAT = 8192
N = 4080
120 CALL ROTAPE CNIT., IA. N. NIT, KSHRT, ISTAT)
INC1)Y = IA(47) '
INC2) = JAC48)
CALL CON?9 CIN, 1B)
IF C(I8¢3> - 1TEM) 120, 140o 130
130 WRITE €10.630) IFLSK, 1B

630 FORMAT (1X." ON FILE “, I4o“ FIRST LINE IS", I3)

149 MNUS = -}
CALL SPRCE (NIT. NIT, MNUS, ISTAT)

RETURN
END

FEADY

STAT=", 16
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3.2.5 SOFTWARE COMPONENT NO. 5 (CON79)

3.2.5.1 Linkage

Subroutine CON79 is called by subroutines INITN and REAHD in
overlay USERO8 and by RDLIN in overlay T2.

3.2.5.2 Interface

Interface is accomplished by one input argument and one output
argument. '

3.2.5.3 Input

The input argument IA is a two-word array read from 7-track tape.

3.2.5.4 Output

The argument IB is a 3-word output array, one byte/word, right
justified.

3.2.5.5 Storage Requirements

Subroutine CON79 requires 64 words in core.

3.2.5.6 Description

Subroutine CON79 is designed to convert 7-track unformatted input
data to formatted information in the form it originally appeared
in a 9~-track tape format. It is specifically designed to

restore the data to its form as it appears on a Universally
formatted classified tape.

3.2.5.7 Flowchart

3.2.5.8 Listing
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FORMAT
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LIST LINES - 33

ot

REFDY
.TITLE CON?9

PROGRAM 1D-SUBROUTINE CON?S
PROGRAMMER-PAUL LINCLEC 625-45 SOF TWARE
OEVELOPMENT SECTION)
ORTE-SEPT 3,1976
FUNCTION-CONUVERT 2 WORDS RERD FROM ? TRACK TAPE
TO 3 WORDS(1 BYTE-WORD, RIGHT JUSTIFIED)>

EXRMPLE :
FROM WORD 1 :O00WWWWWW BOUUUUUY
WORD 2:08222222 0OYYYYYY
TO  WORD 1:00020000 WWWWWW
WORD 2:00000000 LYYUZZ222
WORD 3:000900000 22YYYYYY
SOURCE=<CON?9:R>
UBJECT=(CON?9:R>

rHLLING SEQUENCE :
CALL CON7ICIR.1IB>
WHERE 1A IS A 2~HORD INPUT ARRAY READ FROM ? TRACK TAPE
I8 IS R 3-WORD OUTPUT ARRAY. 1 BYTE/WORD. RIGHT JUSTIFIED

ENT CONTS
EATD .CPYL. .FRET
HREL

5k @ CPYL

ST 2, SAUE

LOR B,FTSTR,3
LORA Z,FTSTR+1.2

g X

27
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LIST LINES - 63

CONOY

CONQZ -

Lone?

MOU 9.3
PROCESS 1ST

LOR 2.0.3
LDA 1.MASK1
AND 1.0

LOR 1,SHFT4
MOUZR 0.0
INC 1.1,S2R
JMP CONO1
3Th B.TEMP

LDR 0.0,3
LDA 1 .MASKR
«“ND 1.0

LOA 1.SHFTe
MOUZR 9.0
INC 1.1,52R
JMP CON@Z2

LO& 1.TEMP
AR0D 1.0
SThR 3.6,

PROCESS &ND

LOR 0.0,3
LDA 1,MASK2
“io 1.0
LOW 1,SHFT4
MouzZL 0.0
INC 1.,1,.S2R

OUTPUT BYTE

QUTPUT BYTE

A8

READY

o

PROCESS 3RO OUTPUT BYTE

LDk 0.1,3
LOA 1,MASKL
AND 1.0
STR 0. TEMP



LISY LINES - 68

MASK1 - 000060 ,GET BITS 10,1}
MASKE 000017 ,GET BITS 12-18
MASKR3 001400 GET BITS €,7
MRSEL: 00037" LGET BITS 8-19
MRSAR 177408 LGET BITS 0-7

SHFTYd -4
SHFTe -o
SHUVE )
TEMP 9

END
vEmDY




3.2.6 COMPONENT NO. 6 (RDLIN)

3.2.6.1 Linkage

Subroutine RDLIN is the driver (main) routine in overlay T2.
RDLIN calls the user subroutines ISET, CON79, and FRAME, as well
as various system subroutines which read the input tape and
create the temporary data file TDATA. After execution, RDLIN
calls in overlay T3.

3.2.6.2 Interface

Subroutine RDLIN communicates with its associate subroutines via
the common parameter block ICONS.

3.2.6.3 Input

Subroutine RDLIN accepts input from the 7-track input data tape.

3.2.6.4 OQutput
RDLIN creates a temporary data file TDATA on the system disk.

3.2.6.5 Storage Requirements

Subroutine RDLIN requires 1054 words in core.

3.2.6.6 Description

Subroutine RDLIN reads the classified data tape, packs the
classified data 16 pixels per word, and stores these data on a
temporary disk file, TDATA.

3.2.6.7 Flowchart

3.2.6.8 Listing




TINITIALIZE TEMS TEM=-

W%@RA ORIRaLE
- KSONPRER f‘ﬁ'&"

___ AND FOPFL |

|

' f

;NITI A"ZE CONTRQL

- IN.T'IES AND
; CLE&#iz. ARRNY

TO BE PACKED

T

e -

; (svsm SUB-
'ROUTINE) READ

'ONE LINE OF Dagﬁ
'FROM THE 7;321\

N
i "IRREGULAR
:  FORMAT
; INDICATED" |
; | CON79 J
e RAW DATA CON=
. RSTON nou'rmsl
; TO BYTE DATA |
L....._..___J Rt A—T‘—J
N,
cx-mcx DATA
BYTES FOR

DESIRED CLASSJ

SET INDEX
" TO NEXT BYTE
L

———— e 2+ e .

SET PROPER
BIT IN TDATA
TO 1

BEWIND AND CLOSE |
'TEMPORARY DATA |
'FILE TDATA USING!

§YSTEM SUBRCUTINE§

|

/,za/

e e ——

[FRWFL AND FCLFL |

— - J

vk

ESTABLISH CORNER!
TICKS IN !

 DRAWING FILE |
|

TTFRNOV
" {SYSYEM SUB=_
ROUTINE) BRING

JOVERLAY T3 INTO !

——

ORIGINAL PAGE I
Qi I% MR QL XILF‘




So

()

30

99

199
1106
615

- bt
P =
D

READY
DIMENSION 1IN <2, IBC3), IS(S8)., 1AC(4080)
COMMON ~ICONS-/ ID(14), OPTNSC16), IFLGH
DATA LNCNY, JENO 0.0/
NAME (1> = "T3
NAME (2) = “/1*
NAME (3> = 0
IER = @
CALL FOFFL ("TDATR"., IER)
E?LL fOPFL C"TDARTA", 1. 1, IERD
NIT = @
IPAR = 10¢14)
LINRC = 0
ISTRT = @
NWOS = @
00 606 K= 1, S0
ISCK)> = ©
CONTINUE
IF CIEND -1) 7. 390. 390
ICLS = OPTNS(6)
N = 4080
CALL ROTAPE C(NIT., IR, N, IPAR, NSHR, ISTAT)
NOL = OPTNS (4) - OPTNS (3) + 1|
IF (NOL) 90, 90. 100
NOL = 1D (6>
GO TO 119
IF (NOL - IDX6)>> 115,115,110
WRITE (10,615) NOL. 10 (6

)
FORMAT C1X," WANT",IS5," PIXELS PER LINE? WILL TRY".I3)

NOL = IDK6)

OPTNS (4) = 0,

IF CISTAT - 4> 160. 140, 120
IENO = IEND + 1

B T e

o g aamens
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READY

IF CIEND - 1> 149, 125, 398
125 WRITE <106, 620> [ISTAT. LNCNT
628 FORMAT <(1X." STATUS WORD =*,13." TOTAL LINES OONE 1S".IS)
140 WRITE <10, 620> ISTAT. LNCNT
.. 160 IF C(IDX8) ~-1) 170, 400, 400
170 IAR0D = MOD CIFLG1.10)
IF C(IRDD - S) 200, 200. 180
188 IFLGL = S ~ 1IQRDD
100 = @
GO TO 220
200 100 = 10(4)
222 ISTAT = OPTNS(3)

L = OPTNS(S)
IEP 8910(6) X (L - 1>+ 10D ¢+ ISTAT
=

240 1ADD = 2 x CIP « CI0C6) x 10CS5) ¥ LINRC)

10D = MOD C1IRDD., 3>

ISTAT = 3 - 100

100 = MOD CISTAT.3)

IADD = 1ADD/3

1 = IAR00 + |

IF (10D - 2> 260, 258, 260
250 1 =1-1
260 1IF (1 - 4079) 270. 278, 330
270 IF (I1X8) - 1) 280, 410,410
280 INC1) = IACI)

INC2) = IACT + 1)

CALL CON?9 C(IN. IB)

N=100 +1

D0 346 J = N,3

NWDS = NWDS + 1

L=aL +1

IF <L - 16) 300,300,290

33




LIST LINES - 33

REARDY

2% L =1
KT = KT ¢ 1
300 IF CICLS - IBCJ)) 340, 320, 340
328 CALL ISET CISCKTY, L)
340 CONTINUE

100 = ©

I=1+2

IF CNWDS - NOL) 268,260, 360
356 IFLG1 = MOD CIFLGL. 1@)

IF CIFLG] - 5) 360, 360, 353
355 IFLGL = S - IFLG)
3€0 LNCNT = L?

CNT + 1
LINRC = LINRC + i
10 (13> = KT
IBYT = 2 X KT
CALL FWTFL (1:.1S,18YT,1ER)
IF CLINRC - ID(9)> 362, 363, 363
362 KT =}
GO 70 240

365 ISTAT = OPTNS (2) - OPTNS(1i) + 1.03
IF CLNCNT -~ ISTAT)> 380, 378, 370
376 1END = 1}
3868 IF (LNCNT- 200> 30, 399, 39@
298 CONTINUE
CALL FRWFL (1, IER)
CALL FCLFL <1, IER)D
IF CIER) 385, 393, 38S
285 WRITE (10,883)> IER
ees Fognm C1X," ERROR SET AT", IS," FROM WRITE. REWIND OR CLOSE"®
STOP
325 ¥SC=0.1
YSC=0.1
HLINES=0PTNS(2) -~ OPTNS(1)> + 1.1

’;932”'
3¢




400
900

410

REARDY

ORIGINAL PAGE IS
T POOR OpTAT

NPX  =OPTNSC4) - OPTNS(3) + 1.1
XMAX=NPX ! ;
YMAX=NL INES
CALL FRAMEC XMAX, YMAX, XSC, YSC)

CALL FRNOU C(NAME, IER)

PAUSE FRNOU IN READLINE FAILED.

1END = 1 ,

WRITE ¢10,900) 10¢8) ;

FORMAT (1X.* IRREGULAR FORMAT INDICATED BY“, 14)
READ (11) 1

IF (1) 370, 370, 410

10(8)> = ~{

IEND = @

GO TO 17

END '

g



3.2.7 SOFTWARE COMPONENT NO. 7 (ISET)

3.2.7.1 Linkage
Subroutine ISET is called by RDLIN in overlay T2.

3.2.7.2 1Interface

RDLIN communicates with subroutine ISET via two calling argquments.

3.2.7.3 1Input

The argument IS(KL) is the KLth word in vector 1IS.
The argument L is the bit number in IS (KL) which needs to be set
to 1. ‘

3.2.7.4 Output
The argument IS(KL) is returned with the Lth bit set to 1.

3.2.7.5 Storage Reguirements

Subroutine ISET requires 26 words in core.

3.2.7.6 Description

Subroutine ISET sets the appropriate bit in a l6-bit word to
indicate a pixel belonging to the class being examined. These
words are the packed data which RDLIN packs into the temporary
data disk file TDATA.

3.2.7.7 Flowchart

3.2.7.8 Listing
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LIST LINES - &0

TITL
ENT

LEXTD
NREL

ISET JSR
STR
LOR
STR
NEG
R0D
MOUOR
LDR
STH
STA
LUJOF LDR
0<c2
JHUP
LDA
«DD
TR
P
MOVE
JMP
ENL LOw
STr
LOR
JER
g 2]
IR ] 2 B a8
TT AN (¢}
EnND

FITS

o e TWETe 0 TR

REROY

ISET
ISET
.CPYL. .FRET

\BFTSTR+1.3
8, @FTSTR+1.3

9., VALY

0.1

1.UaLU
END

1,1

LoorP
1,UALy
1,@FTSTR.,3
2, SAVE

& .FRET
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3.2.8 SOFTWARE COMPONENT NO. 8 (FRAME)

3.2.8.1 Linkage
Subroutine FRAME is called by RDLIN, and calls subroutine LINIT.

3.2.8.2 Interface

FRAME receives format and scaling information through four input
parameters.

3.2.8.3 Input

Four calling arguments are input to subroutine FRAME reflecting
format and scaling constraints.

3.2.8.4 Output

None

3.2.8.5 Storage Requirements

Subroutine FRAME requires 347 words in core.

3.2.8.6 Description

Subroutine FRAME computes the output frame size, generates four
corner ticks for the plot file, and calls subroutine LINIT to
write these ticks in the plot file.

3.2.8.7 Flowchart

3.2.8.8 Listing
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READY
SUBROUTINE FRAME( XMAX, YMAX,XSC,YSC)
DIMENSION X(3),Y(3)
ARM=0 S
X(1)=0.0
Y(1)>=QRM XYSC
X(2)=0.0
‘2)=0.0
X(3>=QARM X XSC
¥(3)20.0
CALL LINIT(X.Y,3.8)
X( 1 )u( XMAX-ARM> X XSC
Y(1)=0.0
(2= XMAX X XSC
¥(2)=0.0
N(3m¥(2)
Y(3)=ARM X YSC
CALL LINITC(X.Y.3,8)
K¢ 1 mXMAX X XSC
HK(2I)=mKX( 1)
Y 1))=( YMRAX-ARM ) ¥ YSC
(2 )>=YMAX X YSC
A3 )= ¥MAX-ARM) X XSC
W 3ImYC2)
CAaLL LINIT(X,Y,3.0)
<) )mRM X XSC
Y 1)=YMRX X YSC
(2 ¥=Y(1)
H(2:20.0
2 35=0.0
v 3 s YMAX-ARM ) X YSC
CALL LINIT(X.Y.2,0)
KETURN
END

o/
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3.2.9 SOFTWARE COMPONENT NO. 9 (LINIT)

3.2.9.1 Linkage

In overlay T2 subroutine LINIT is called by subroutine FRAME.
In overlay T3 subroutine LINIT is called by BDT3, ENDTST, CONALL,
CLSTST, CONECT, and FINDAR.

3.2.9.2 1Interface

Subroutine LINIT receives control information through the user
common block ICONS, and through the System 100 common blocks BLK
and MENUl.

3.2.9.3 1Input

LINIT receives x,y plot arrays through its calling arguments.

3.2.9.4 Output

Subroutine LINIT transfers registered boundary plot string arrays
to a System 100 drawing file.

3.2.9.5 Storage Requirements
Subroutine LINIT requires 313 words in core.

3.2.9.6 Description

LINIT accepts as input plot string arrays. Data registration is
accomplished at this point by transforming the x,y coordinates
of the plot arrays using either the eight coefficients input by
the user or the default (no change) coefficients. The standard
expression for the data transformation is:

X, = (RyXg + A¥g + A3)/(1 + ALY, + AgYy)

Yt = (A6xo + A,Yo = As)/(l + A4xo + ASYO)

P
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A -Ag are the eight coefficients

l
|
where 1
xO'YO = Initial or observed coordinates ]

xt‘Yt = Transformed coordinates
After transformation, these registered plot string arrays are

transferred to a standard System 100 drawing file.

3.2.9.7 Flowchart

3.2.9.8 Listing
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LIST LINES - ‘ END

)

SUBROUTINE LINITCARX:ARY.N. ITYRRERDY

DIMENSION ARXCS@).ARY(30)

COMMON ~ICONS~ I12C14)>,0C16).1FLG1

COMMON ~BLK-X(30).7(30),R(10),K(30),KP, 10(80

COMMON “MENU1/KODE . MRFLG, SFARCT . LNMOD, LNWID

EQU! JALENCE (XC1).%1).¢¥(1)>,Y13,(K(11),K11),(K(12),K12)

EQUIVALENCE (K(14)5,K14),(K(15),K15),CA(1),R1 >, CR(2).A2)
DESIGNATE FILE NUMBER

K4=1

IFCITYP ER.99) GO TO 20

DO 1 I=1,N

RXx = RARX( 1)

RY = WRY(])

D=1+ 012> X RX + 0C13> X RY

ARXCID = ¢ Q(9XRX + DC10)>XRY + 0Ci1> > ~» D ,

ARYC(I)? = (OC14RX + QC1S)XRY + 0C16)> > ~ D
PEN UP COMMAND

XI=ARX( 1) '

Y1=RRY( 1)

Kii=1

CALL RUWCONCK4,2)
PEN DOWN COMMAND
Ki1=6
00 10 I=2.N
X1=ARXC 1)
Y1=ARYCT ) v
CALL RWCON(K4,2) .
LONTINUE
GO TO 30
Ki1=31

WRITE END-OF-FILE COMMAND
CRLL PWCON'¥4,2)5

A FETURN

5
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3.2.10 SOFTWARE COMPONENT NO. 10 (BDT3)

3.2.10.1 Linkage

Subroutine BDT3 is the principal routine in overlay T3, and calls |
the following user subroutines: FINDAR, FILL, READAT, CONALL, i
ENDTST, CLSTST, and LINIT. 1In addition, subroutine BDT3 utilizes

the following system subroutines for drawing file manipulation: ;
FOPFL, FCLFL, FDLFL, and FCNOT.

3.2.10.2 Interface

Subrouiine BDT3 receives control information through the common
block ICONS. BDT3 communicates with its associate subroutines
via the common blocks 2,ZZ, and MAXFIL. j

3.2.10.3 Input !

Pixel data is brought in, line by line, from the disk file TDATA
by subroutine READAT and placed in common block 2Z for processing i
in BDT3.

! 3.2.10.4 Output j

While overlay T3 is operating, BDT3 outputs a status message on
the display device after each ten lines of requested data has

been processed. 1In addition, BDT3 actuates the audible tone on
the output device after processing is complete. |

3.2.10.5 Storage Requirements

Subroutine BDT3 requires 9224 words in core.

3.2.10.6 Description

BDT3 is the routine which identifies, from the input pixel
information, boundaries of a classified area or areas within a

classified image. It processes the input data one line at a time,

}V‘Z




identifying border pixels, and building plot string arrays which
describe the limits of the classified areas. These plot strings
are introduced into a standard system 100 drawing file through
subroutine LINIT, which also accomplishes data transformation as
specified by eight user~input coefficients, for registration onto
any desired base. Ultimately, this drawing file is output on

a magnetic tape which is used as input to the Gerber plotter,
which creates the final registered boundary plot.

3.2.10.7 Flowchart

3.2.10.8 Listing




(" o )
« /

~—————— ...[...-.— -

{

Initialize common
i Area for the
Boundary
: Detection
! Routine

e
|

|
fr— -
o S N

! Compute con-
trol param-

T : eigrg NEEEX_J

/ “No. of pxxels
er line =

XXX" "No. '
/Gf lines to be
proceaﬁed=xxxx"

!
_._READAT = "
Read in NEPS
lines of data
‘from disk into
array IPIX

. y

“Copy data from
IPIX into
array IPX

-

. FILL -
Fill in appro-

ate classi-
plxe S 1n

Llne of IPX as
defined by Epsilon

Find upper
. boundaries of
. classified data
for first line

only

FINDAR

3 - In;tzallze x Y

! vectors for each
boundary
detected '

(BDT3)

- e, W S T e

[Find left and .

ight boundary °
xels on a line

R

___FINDAR
, Connect seg- |
ments foun
appropriate
arrays
T

11

|
| . _ CoNaLL ,
pe termme arrays:

which belong
O common group

fgr connection and

connectl them -

|
CLSTST

Eﬁﬁermine which

|plot arrays are
complete, or
"‘closed", compute!

i eas, and!
ﬂgggg ggeasﬁaIE"’

i

! ficiently large
that they must be
segmented

1

l

R
* Find lower

. boundar xefea-‘

! present

-

FINDAR
onnect segments

found to appro-
riate array. If -

ound ;
; inggxate new
I X,Y arrays

|

i
L

Present
1ine exactly.

\Qsi’a’f by T

B

"XXXX Lines
Processed"




~ .
// Last ‘\ Y

line done -

~
~

i v ST
N

ot

ghift lines up

!  one in both

data image
arrays

PR T

o
A
i

o—

new line of
data
R
}

1

!

{ Reaa 1in a
}

I

|

! Copy new

iline into IPX

riate classified
! pixels in new
- “line of IPX
* as defined by
X Epsilon i

- PILL ot T \‘
Lfill in_appro-

i
{

—ve————— n e P — 1

" CONALL = |
etermine arrays

.which belong to
common groups fox
i connection and
! connect them

—————— e el
|
i

l

|
;“'“tr.sd's'r"‘ T
iDetermine which
lplot arrays are .

' complete, or ‘
"closed", compute:

5 . .
SisEr:AERa%ARd
areas are > Kappa

" ENDTST |
mplete plotting

i of segmented
,areas remaining

i LINIT .

, Place end-of-
file mark on

1 drawing file

t

/ﬁin$\
I/0 Device
< =

S e et e sttt i 1
<
;

T

e e e m el o




LT YT wmeTT TN memws e T oo

e TR TN LY

READY
COMMON /MAXFIL- MXA
COMMON ~2- NGRUP ,ARRAYX( 508,30 >, ARRAYY( 50,508 ), ISIZE(S@),ASIZEC SO »
. » ARX( 58, ARY( 30 ), L INE ., YMAX, XSC . YSC, KAPPA
COMMON ~22/ IPIX(4,236), IPXC(4,2%6 ), NPX,EPS
COMMON ~ICONS~ 10 14),0PTNSC16), IFLGY
DIMENSION 1A2(236)
INTEGER ARRAYX., ARRAYY
MAXGRP=30
MXA = @
EPS=0PTNS(?7)
KAPPA=0PTNS(8)+0.1
IBYTE=2%10C13)
XSC=0 .1
YSC=0 .1
K2=1
NEPS=EPS + 1.0
NLINES=0PTNS(2) - OPTNS(1) + 1.1 '
NPX  sOPTNS(4) - OPTNS(3) + 1.1
WRITE €10, 3>NPX.NLINES
XMAX=NPX
YMAXsNL INES
c CALL FRAMECXMAX. YMAX,XSC,YSC)>
HELEM=0
IF(NEPS.GT.4) WRITEC10.2) EPS
;?gf?f-;’f(' EPSILON URLUE OF',F7.3.' EXCEEDS PRESENT PROGRAM CONSTRRI
FORMARTC" NO. OF PIXELS PER LINE s",14,//,
» NO. OF LINES TO BE PROCESSED =“,14,/7)
CALL FOPFLC"TDATA",2,0,1E)>
1IFCIE . EQ.06) GO TO $
WRITEC10,599)> 1E
593 FORMAT(1X," IE=",14)
PAUSE ERROR IN OPENING TDATA IN BDT3

o

(&}




g VR

REAOY

D0 7 1=1,NEPS
L READATC IAZ, IBYTE?
DO 4 J2=1,NPX
XC(1.,J2)=1A2CJ2)

8
=3

b

8 IPXCI, ND=IPIXC1. I
‘ LRERD=NEPS
CALL FILL

IFL=0
00 16 IA=1,MAXGRP ,
HSIZECIA)I=0 .
19 ISIZECIR)>=0
C FIND UPPER BOUNDARIES ARBOVE FIRST LINE ONLY
DU 100 IA=1,NPX
IFCIPX(1,1A)) 108,100,208
23 an=1A-1
HY=0 .
BY=1A
EYag .
CALL FINDRRCAX,AY.BX.BY.0)
16460 COHTINUE
LINE=0
\ FIND 'EFT AND KIGHT BOUNDARY PIXELS ON A LINE
. STOPE LINE SEGMENTS IN APPROPRIATE ARRAYS
110 LINESLINE+L
IT1=]
115 Hi=IT1
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128

123
126

130

139

150
290
zle

RERDY
D0 200 IA=N1,NPX
IFCIPXC(1,1A)) 200,200,120
AX=IR-1
AY=LINE~-1]
BX=1A-1
BY=LINE
CALL FINDARCAX,RY,BX.B8Y.0)
IFCIB.EQ.NPX)> GO TO 123
IFCIPXC1.1B)Y) 130.130.1%08
IFCIPXC(1,18)) 130,130,126
Ax=1B
AY=LINE~-1
B8X=18
BY=LINE
GO T0 133
AX=1B~1
AY=_L INE-1
BX=1B-1
BY=L INE
CAaLL FINDARCAX.AY,BX,BY,®>
IFCIB . EQ.NPX) GO TO 210
ITi=]B
GO 10 119
CONTINUE
CONTINUE
CONTINUE

TEST FOR ARRAYS NIT CONTAINING ARRAYY(1,MAX )sLINE

220

1F MODCLINE.KZ>.NE. @) GO TO 290
NNN=0

1PROB=0

00 223 1G=1,NGRUP
1G1=ISIZECIG)




e crm—————

RERDY

223 CONTINUE

CALL CONALL(C IPROSB)

CALL CLSTST
IFCIPROB.EQ. 1) GO TO 220
CALL ENOTST

290 CONTINUE

O

91

FIND LOWER BOUNDARIES BELOW A LINE
1SKP=0

DO 300 IA=1,NPX

IFCISKP) 291,291,401

IFCIPX(1,1R) EQ.IPX(2,1A)) GO TO 300

IFCIA.EQ.NPX) GO TO 295

IPX1=1PX( 1. IA)

IPX2=IPX( 2, 1A )

IPX3=IPXC 1, IA+1)

IPX4=1PXC2, IA+1 )

IFCIPX2.EQ. IPX4) GO TO 299

IFCIPX1 EQ. IPX3)GO TO 299

IFCCIA-1).EQ.NPX) GO TO 402

IPXS=IPXC 1, 1A+2)

IPXE=1PX( 2, IA+2)

IFCIPX6.EQ. IPX4) GO TO 482

IF(IPXB.EG.IPXS) GO TO 402

1FCIPX1 EQ.1.AND.EPS.GE.1.414) GO TO 410

xir}zxx .EQ ©.AND.EPS.LT.1.414) GO TO 410
=

AY=LINE

EX=1A-1

EY=LINE

CALL FINDARCAX.AY,BX.BY,2)

AXsTA+1

Y

B/=1A+Z

53




402
410

41

g st < e

READY
BY=LINE
CALL FINDARCAX.AY,.BX,BY,2)
AX=IR
RY=LINE
BX=lA+l
8Y=LINE
CAaLL FINDARCAX.AY.BX.8Y.4)
1SKP=2
G0 TO 300
IFCIPX1 .EQ. 1 .AND.EPS.LT.1.414) GO TO 413
IFCIPX1 .EQ.Q.AND .EPS.GE.1.414) GO TO 415
AX=1A
AY=LINE
BX=1A+1
BY=LINE
CﬁL%aF}NDRR(RX;ﬂY;BX'BYaZ)
RY=LINE
BX=1n
ev=LINE
CALL FINDARCAX,AY.BX.BY.2)
1SKP=]
GO 7O 3090
AX=IRA
AY=L INE
BX=1a~-1
BYvaLINE
CALL FINDRRCAX,AY,BX,B8Y,2)
M=k
WY=L INE
BX=1A+1
er7=LINE
CALL FINDARC RX.AY.BX.8Y.3)

_3a572
S¥

T .




C

RERDY
ISKP=1
GO TO 300
299 AX=1A-1
RY=LINE
Bx=IA
B8Y=LINE
CALL FINDAR(AX,AY,BX.8Y.1)
GO TO 3068

401 ISKP=ISKP-1

32@ CONTINUE
IFCMXA LT.20) GO TO 308
WRITE(10,307)

397 FORMATC1X," THIS CLASS TOO DENSE TO PROCESS A SECTOR THIS LARGE'*“.

<, 2%, "RETRY PROGRAM USING A SMALLER SPAN OF PIXELS/LINE")>
GO TO 999

208 CONTINUE
IFCMODCLINE, 10> .NE . 0> GO TO 303
WRITEC10,306) LINE

206 FORMATC1X,14," LINES PROCESSED")

3aS CONTINUE
IFCLINE GE .NLINES> GO TO 999

SHIFT LINES LUP ONE IN BOTH ARRAYS
NEFP=NEPS~1
00 210 1=i.NEP
DO 310 J=1,NPX
IPIXCI, J)=IPIXC(1+1,J)
IPXC1,J)= IPXC(I+1,J)
210 CONTINUE
RERD IH NEW LINE

IFCLREAD .GE NLINES)> GO TO S0
LREAD=LREAD+1
CALL RERDATC IARZ, IBYTE)D
DO 320 JZ=1,NPX

IO S e S
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320 IPIXCNEFS, J2)s1AR2(¢J2)
GO TO 620

S60 DO S81 Jwi,NPX
. S81 IPIXCNEPS, J)=@
; 600 CONTINUE
; 00 76¢ J=1 .NPX
i 700 IPX(NEPS, J)sIPIXC(NEPS, J)
i CALL FILL WILL BE INSERTED MERE
’ CALL FILL
‘ GO YO 110
999 NNN=1
| 1000 1PROB=D
' CALL CONALL( IPROB)
CALL CLSTST
CALL ENDTST
DO 860 J=1,NGRUP
12=1S126CJ)
1IFC12) 800,800,730
730 1FCIPROS8.EQ.1) GO TO 1000
GO TO 801
8008 CONTINUE
801 CONTINUE
CALL LINITCARX.ARY,11.,99)
990 CONTINUE
CAaLl. FCLFL(2,]E)
CALL FOLFLC¢“TDATAR",I1E)
CALL FCNOT("<?>*)

CALL OURLYC(1, IER) ;RETURN TO PROGI OF SYSTEM 101
E%SE OURLY ERROK~-NO RETURN TO SYSTEM 101
FERDY




3.2.11 SOFTWARE COMPONENT NO. 1i (READAT)

3.2.11.1 Linkage

Subroutine READAT is called by subroutine BDT3, and calls
subroutine IGET.

3.2.11.2 1Interface

READAT transmits pixel information through the following two
calling arguments:

IA - vector containing one line of classified pixel indicators,
unpacked to one pixel per word.

IBYTE - number of bytes/line to be read from the temporary data
file TDATA.

3.2.11.3 Input

Subroutine READAT reads in bit images of line data from the data
disk file, TDATA.

3.2.11.4 Output

An error message may be displayed if a disk read error is
encountured.

3.2.11.5 Storage Reguirements

Subroutine READAT requires 125 words in core.

3.2.11.6 Description

Subroutine READAT reads in one line of packed pixel data from
TDATA, unpacks the data into array IA using subroutine IGET, and
transfers this line of data to subroutine BDT3.

355 57




3.2.11.7 Flowchart

3.2.11.8 Listing
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SUBROUTINE READAT( 1A, IBYTE)
DIMENSION IRAYC16),1A¢256)
DS = IBYTE - 2
CALL FROFLC2, IRAY, IBYTE, IBYTR, IE)
IFCIE.EQ.8) GO TO 12
PAUSE DISK READ ERROR IN SUBROUTINE READAT
12 CONTINUE
| IPT=0
| D0 S8 I=1,IWDS
DO 49 J=1,16
L=J
1T=IRAY(])>
CALL IGETCIT.L)
IPT=IPT + §
IARCIPT »=17
40 CONTINUE
S8 CONTINUE
RETURN
END

KERDY




3.2.12 SOFTWARE COMPONENT NO. 12 (IGET)

3.2.12.1 Linkage
Subroutine IGET is cailed exclusively by subroutine READAT.

3.2.12.2 Interface

Communication with READAT is accomplished through two calling

arguments.

3.2.12.3 1Input

Subroutine READAT requests the status of the Lth bit of word I
from subroutine IGET.

3.2.12.4 OQutput
Subroutine IGET outputs the status of the Lth bit for READAT.

3.2.12,5 Storage Requirements

Subroutine IGET unpacks the bit data read from the disk data file
TDATA into subroutine READAT.

3.2.12.6 Description

Subroutine IGET unpacks the bit data read from the disk data
file TDATA into subroutine READAT.

3.2.12.7 Flowchart

3.2.12.8 Listing
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IGET:

Fa0L -

“TIR:

Mok

LIIJ)_IT :

BRCK

PETH

COHS
ZERU:

OHEL

TITL

.ENT
.EXTD
.NREL
2

JSR
STA
LOR
STR
NEG
00
MDUOR
D32
JMP
JMP
1MOUR
JMP
LD
STh
AND

- JMP

IGET
IGET
.CPYL. .FRET

@.CPYL
3.RETN
0.CFTSTR+1,3
0.,CONS

6,1

@1

1.1

CONS

STIR

MSK

1.1

POOL
0.@FTSTR. 2
1,@FTSTR+1,3
9,1,S2R
DOUT
1,2ERO
1,CFTSTR.3
BACK
1,0NEL
1,@FTSTR.,3
2.RETN
R.FRET

RERDY

(U]




3.2.13 SOFTWARE COMPONENT NO. 13 (FILL)

e sy 4 A SR RRAMEML R 7 ¥ FRTES, ORI §

3.2.13.1 Linkage

Subroutine FILL is called exclusively by subroutine BDT3.

3.2.13.2 1Interface

Communication of data between subroutines FILL and BDT3 is
accomplished through the common block 2Z.

3.2.13.3 1Input

The data block IPIX enters subroutine FILL via 22.

3.2.13.4 Output

The data block IPX exits subroutine FILL via Z2Z.

3.2.13.5 Storage Requirements '

Subroutine FILL requires 584 words of core.

3.2.13.6 Description

Subroutine FILL redefines appropriate pixels as classified to
facilitate connectivity of "close" groups. The user defines the
criteria for "closeness" via the input parameter Epsilon.

3.2.13.7 Flowchart

3.2.13.8 Listing
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.
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READY
SUBROUTINE FILL
COEpgN /227 IPIXC4,2%6), IPX(4,256),NPX,EPS
4 N=

| L=1
‘ DO 100 IP=1,NPX '
f IFCIPIXCL,IP)Y EQ.9> GO TO 100
i LFP=IP-N
: IFCLFP.LT.1) LFP=1
IRP=IP+N
IFCIRP .GT .NPX) IRP=NPX
IBR=L+N
DO 20 J=L,IBR
DO 10 1s=LFP, IRP
IFCJ . EQ.L.AND.1I .LE.IP)> GO TO 10
IFCIPINCJY. 1)) 108.10,11 '
11 JPIX=CI-IP)XX2 + (=L )%%2 i
PIXDST=SARTCFLORTS JPIX) )
IFCPIXDST.GT.EPS) GO TO 1¢ 1

IFCIABSC I-1P) EQ.IABSCJ-L Y>> GO TO 18
IFCI-IF) 12,14.13
12 IPLUS=1+1 ,
0O 1% I1=IPLUS,IP |
15 IPXCJ,11)=] ;
GO TO 14 |
12 IMIN=]~1 |
00 16 11 =1P, IMIN 1
1€ 1IP¥C J.11)=1
14 IFLCJ=LY.LE. 1) GO TO 18
LPLUS=L+1
DO 17 JJ=LPLUS,J
17 IPXC JJ, IP )=}
GO TO 10
18 1FCI-IP) 19.14.,21




19

30
21

240
228
200

RETURN
END

IPLU=]+}

IPM=a]IP~-} READY

IFCCIPM-IPLUY.LT.@) GO TO 10

JJd=J

DO 38 11=1IPLU, IPM

JJ=J-1

IPXCJJ, 11)=1

GO T0 10

IPPL=]1P+}

IM=1-1

IFCCIM=-IPPL).LT.O) GO TO 10

JJ=L

DO 40 II=IPPL,IM

JJis U+l

IPXCJJ, 11 )m)

CONTINUE

CONT INUVE

CONT INUE

IFCN.LT.2) GO TO 308

NPXX=NPX-N

DO 200 IP=1,NPXX

IFCIPIXC2,IP)> . EQ.0) GO TO 200

IRB=IP+N

IPP=1P+2

00 220 I=IPP, IRB

IFCIPIXC2,1).EQR.8> GO TO 220

IPi=]P+1

IR{=1~1

DO 240 J=IP1, IR}

IPY(2,J)n}

CONTINUE

CONTINUE

CONTINUE

k.

g
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3.2.14 SOFTWARE COMPONENT NO. 14 (FINDAR)

3.2.14.1 Linkage )

Subroutine FINDAR is called by subroutine BDT3, and calls
subroutines CONECT, AREAl, and LINIT.

4

3.2.14.2 1Interface

Subroutine FINDAR receives control information via common blocks
2 and MAXFIL (see Appendix A), and via five calling arguments.

3.2.14.3 Input

Nonea

3.2.14.4 Output

None

3.2.14.5 Storage Reguirements

Subroutine FINDAR requires 693 words in core.

3.2.14.6 Description

Subroutine FINDAR accepts as input a boundary line segment, finds
the plot string array, if any, to which the segment connects, and
adds it. If no such array exists, new arrays are formed initia-

lizing on this segment.

3.2.14.7 Flowchart

3.2.14.8 listing
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RERDY

SUBROUTINE F INDARCXR.YR.XB,YB, ITYPE)

COMMON ~MAXFIL - MXA

COMMON ~2- NGRUP, ARRAYX( 30,50 ), ARRAYY( 30,3 >, ISIZE(3B),RSIZE( 3L .

. +ARNC( 3@, ARY( 30>, LINE, YMARX. XSC, YSC, KAPPA

INTEGER ARRAYX,ARRAYY

MAXGRP=30

IPRSS=0

IFCITYPE-2) 9.9,210
3 IFCNGRUP) 200,200,180
10 00 100 IA=1.NGRUP

I11=ISIZEC IR

IFCI1-1) 100,1008,11
11 DIF1=XA-ARRAYX( IR, 1

IFCABSC(DIF1)>.CT.0.0

1)
1) GO TO 100
DIFZ‘YG-QRRGYY(IA;Iiz

IFCABS(DIF2>.6T.@.01)> GO TO 100
IHOLD=1AR
IFC11-1) 43,43.12

12 1iM=11-1}
C0=ARRAYXC( IR, 11M)
YO=ARRAYYC IR, I11M)
IFCABS(X0-XA).GCT ©8.81)> S0 TO 29
IFCABS(XA=-XB).GT.0.81) GO TO 23
GO TO 46

25 1IFCABSCYO-YA) (T.0.81) GO TO 43
IF(ABSCYAR-YE).GT.9.01) GO TO 43

GO TO 46

45 1SIZECIRI=ISIZECIA)Y + §
11sISIZECIR)

46 ARRAYXC A, 11 )=XB
ARRAYYC 1A, 11 )sYB
IFCITYPE=-1) 982,902,900

106 CONTINUE

=




N -
i Eg

o e g o 1% 5

. - e

i

101
110

200
201

300

960

READY
IFCIPASS) 101,161,200
IPASS=}

IFCITYPE-1) 110,110,200
TEMP=XB

XB8=XA

XA=TEMP

TEMP=YB

YB=YQ

YRsTEMP

G0 T0 10

IFCIPRSS) 210,210,201
TEMP=XA

XasxB

XB=TEMP

TEMP=YA

YAsYB

YB=TEMP

DO 200 1A=1,MAXGRP
IFCISIZECIARY)Y 220,220,300
ARRAY¥( IR, 1 )uXA
ARRAYY(IA, 1 )=YA
wHPRA'( Y (1A, 2)8XB
ARRAYYC IR, 2)sYB
1SIZ2EC]R)=2

IFC 1A GT.NGRUP) NGRUP=IR
THOLD=1R

GO TO 990

CONT INUE

M‘A = M4AR ¢ }
WRITEC10,9) LINE
FOPMAT( 20%, ‘ALL ARRAYS FILLED AT LINE', 14>
GO TO 990

lF( ITYPE"3) 901 :991 1990



e

T L cxka . aly. |

901 CALL CONECTC IMOLD)
902 D0 969 IA=1,NGRUP
NU=ISIZECIA)
IFCNU.LT . 49) GO TO 69
DO 920 JK=1,NU
ARX( JK )=ARRAYX( IR, JK) X XSC
920 ARY( JK)Is( YMAX-ARRAYY( IR, JK)) *xYEC
CALL ARERIC IR, ARER)
CALL LINITCARX,ARY.NU.Q)
RS1ZEC 1R )=ASIZE( IR )+AREAR
ARRAYXC 1A, 1 )=ARRAYX( IR, NU)
ARRAYY( 1A, 1 )sARRAYYC 1IN, NU)
ISIZECIR)=]
989 CONTINUE
990 CONTINUE
RETURN
ENOD

PERDY
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3.2.15 SOFTWARE COMPONENT NO, 15 (CONECT)

3.2.15.1 Linkage

Subroutine CONECT is called by subroutine FINDAR, and calls
subroutines LINIT, AREAl, and JOIN.

3.2.15.2 1Interface

Subroutine CONECT receives control information through common
block Z (see Appendix A4).

3.2.15.3 Input

None

3.2.15.4 Output

None

3.2.15.5 Storage Requirements

Subroutine CONECT requires 435 words in core.

3.2.15.6 Description

Subroutine CONECT accepts as input a particular plot string
array and forces immediate connection with the appropriate other
plot string array.

3.2.15.7 Flowchart

3.2.15.8 Listing
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READY
SUBROUT INE CONECTC IM)
COMMON ~Z- NGRUP.ARRAYX(50,%0). ARRAYY(S50.39), ISIZE(T8).ASIZEC SO »
. SARXC S0 ), ARY( %0 ). LINE ., YMAX . XSC . YSC, KAPPA
INTEGER ARRAYX, ARRAYY
IB=ISIZEC TH)
XA=ARRAYX( IH, IB)
YA=ARRAYY( IH, IB)
IFCNGRUP Y 909,909, 10
18 DO 102 I=1,NGRUP

IFCI EQ.INY> GO TO 100
I1=ISIZECI)
IFCI1I LT. 1> GO TO 108
DIF 1=XA-ARRAYX( I, 11)
IFCABSCDIF1 > CT.0.01) GO TO 100
DIF2=sYA~-ARRRYYC¢I.I1)
IFCABS(DIF2>.GT7.0.01) GO TO 100
IH2=]
GO TO 102

102 CONTINUE
GO TO 999

102 1B2=ISI1Z2EC IN2)
IFC1IB2-1) 909,200,900

200 J=IB+!
00 390 I=1.1B
J=J-1
ARKC 1 »»@aRRAYXC IN, J)

309 ARYC(1 )mARRAYYC IM, J)
DO 490 1=1.1B
ARRAYXC TH, I )=ARY( 1)

4090 ARFAYYC IH.1)=ARY(]I)
00 %00 I=i,lB
ARXC I )=ARRAYXC IH., 1> x XSC

5080 ARY( ] )= YMAX~ARRAYY( IH,I>> x ¥SC

P T

e e
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CALL LINIT(RRX,ARY,I1B.9)
CALL AREARICIH.ARER)
; RSIZECIH2)=ASIZEC IM2) + ARER
ARRAYX( TH2, 1 )=ARRAYX( IH, IB?>
v ARRAYY( IH2. 1 )=ARRAYY( [H, IB)
. . ISIZECIH =0
GO TO 909
S08 CALL JOINCIH, 1B, IH2.1B2,3?
909 §$EURN
L}

RERQRY
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3.2.16 SOFTWARE COMPONENT NO. 16 (CONALL)

3.2.16.1 Linkage

Subroutine CONALL is called by subroutine BDT3, and calls
subroutines JOIN, AREAl, and LINIT.

3.2.16.2 Interface

Subroutine CONALL receives control information through common
block Z (see Appendix 1) and one calling argument.

3.2.16.3 Input

None

3.2.16.4 Output

None

3.2.16.5 Storage Requirements

Subroutine CONALL requires 513 words in core.

3.2.16.6 Description

Subroutine CONALL determines which plot string arrays should be
linked or connected, and how they should be joined (ordering).

3.2.16.7 Flowchart

3.2.16.8 Listing
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22

23

REROQY
SUBROUTINE CONALLC IPROS)

COMMON 2/ NGRUP, ARRAYX( 50,58 ), ARRAYY( 30, 50 >, ISIZE(30),RSIZE(38)
. »ARXC 30 ), ARY( S8 ), L INE . YMAX, X8C, YSC, KAPPR

INTEGER ARRAYX, ARRAYY

DO 200 J=1,NGRUP

IS=ISI12ECJ)

IFCIS-1) 200,200.10

DO 18@ I=1,NGRUP

IFCI.EG.J) GO TO 100

152=1S126¢1)

1FC1S2-1)> 100,100,20

IND=1

XA=ARRAYX( J, 1)

YA=ARRAYY(J, 1)

XB=ARRAYX( I, 1) ORIGINAL PAGE I8
e S or ook QUALITY
IF(ABS(DIF1).GT.0.81> GO TO 2%
DIF2=YA-YB

IFCABS(DIF2).GT.0.01)> GO TO 23
1FROB=1

=l

ISR=1S

1A=]

1S2A=152

CALL JOINCJA, ISA. IR, 1S2R, IND)
1S=ISIZEC JA)

J=JA

IFCIS.LT.24) GO TO 24

00 22 1J=1,1S

ARYXCT J)=ARRAYX( J, 1J) X XSC

ARYC 1J)=( YMAX=-ARRAYYC J, 1J)) ¥ YSC
CALL LINITCARX,ARY.1S.,0)

T T e T ey s ——p————— — -



<35
24
23
30
40
50
100

209

FERDY

CALL AREA1(J,AREA?

ASIZEC J)=ASIZECJ) + ARE

IF (ARRAYYCJ,13.LT. Ll'ﬁ) GO0 70 235
AS1ZECIA)=0 .

ARRAYX( A, 1 Y=ARRAYNC J, 1)
ARRAYYC 1A, 1 d=ARRAYYC J, 1)

ISIZEC 1A )=

ISI2EC J)=1

ARRAYX( J, 1 ))=ARRAYXC J, 1S)
ARRAYYC J, 1 I=ARRAYYC J, 1S)

GO TO 200

IND=IND+{

GO TO (20.30,40,%0.,100). IND

XB=ARRAYXC 1, 182)

YB=ARRAYY(1, 182>

GO TO 22

YASARRAYXC J, 18)

YA=ARRAYYC J. 1S)

GO 1D 22 )
KB=ARRAYXC 1, 1) pAGE 18
o P
CONTINUE OF POOR
CONTINUE

RETURN

END
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3.2.17 SOFTWARE COMPONENT NO. 17 (JOIN)

3.2.17.1 Linkage

Subroutine JOIN is called by subroutines CONECT and CONALL.

3.2.17.2 1Interface

Subroutine JOIN receives control information through common
block 2 (see Appendix A).

3.2.17.3 1Input

None

3.2.17.4 Output

None

3.2.17.5 Storage Requirements

Subroutine JOIN requires 358 words in core.

3.2.17.6 Description

Subroutine JOIN connects plot string arrays as determined by
subroutines CONALL and CONECT. Arrays which are no longer
needed, i.e., whose coordinates have been linked to another
array, are flagged for reuse.

3.2.17.7 Flowchart

3.2.17.8 Listing

3= (&JL)




(JOIN)

‘ Start ’

Join Designated
Arrays Into
One Array

Reset Second
Array Area
For Reuse




12

14
20

READY
SUBROUTINE JOINCJ,1S.1,1S2,1INO>
DIMENSION ARTX(S50),ATY(30) «
COMMON -2/ NGRUP ., ARRAYX( S0, 58 >, mkRAYY( 30,50 ). ISIZE(I0),ASIZE(SO *
.+ ARX(30), ARY( S0 ), LINE, YMAX, XSC, YSC. KAPPA

INTEGER ARRAYX, ARRAYY

IFCIND.NE.2) GO TO 1

1T=y

J=1

I=17

IT=1S

[S=]S2

182=17

GO TO €10.,30,20,30), IND

ISM=]S+1

D0 12 11=},18

ISM=1SM-1

ATXC ISMI=ARRAYX( J, 11)

ATYCISM ImARRAYYC J, 11)

00 14 II=1,IS

ARRAYXCJ, 11 ISATXC 1)

ARRAYYC J, 11 )=ATY(11)

GO TO 3@

ISM=]1S2+1

00 22 11=3,1S2

ISM=ISH-1

ATXC ISM)=ARRAYX( 1,

ATYCISMI=ARRAYYC T,
<
C

1!
11

)
)
00 24 l1s=1,182
ARRAYX( 1,11 )=ATX
ARRAYY! 1, 11)=ATY
1J=0
NEWE=IS+IS2~-1

00 350 11=1S,NEWE

I1
Il
1
D

)
1

D ey YO

72;




RERDY

1JelJe}
ARRAYX( J, 11 YSARRAYX(

5@ ARRAYY(J, 11 )mARRAYYC

1S1ZEC J JeNERE
1S12EC 1 5=0
RE TURN

END

1.1J4)
.19
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3.2.18 SOFTWARE CCHPONENT NO. 18 (CLSTST)

3.2.18.1 Linkage

Subroutine CLSTST is called by s:kh.outine BDT3, and calls
subroutines AREAl and LINIT.

3.2.18.2 1Interface

Control information and data are communicated to subroutine

CLSTST via common block Z (see Appendix A).

3.2.18.3 Input

None

3.2.18.4 Output

None

3.2.18.5 Storage Requirements

Subroutine CLSTST requires 324 words in core.

3.2.18.6 Description

Subroutine CLSTST accepts as input plot string arrays and
determines whether these strings are complete, or “closed".
Arrays which are complete are sent to subroutine ARE2]l for

area compiitation, and upon returning, are plotted if the area is

> Kappa, a user-supilied constant,

3.2.18.7 Flowchart

3‘2018.8 LlStins

-y
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SUBROUTINE CLSTST
COMMON ~2/ NGRUP , ARRAYX( 508,50 . ARRAYY( 58,50, ISI12E/ 38),RS1ZE( S8
. +ARXC SO ), ARYC S0 ), LINE, YMAX, X8C, YSC, KAPPA
INTEGER ARRAYX, ARRAYY
IFCNGRUP) 999,999.10

12 00 100 I=1,NGRUP

A1=ASIZEC )
IFCABSCAL1) GT.0.1) GO TO 100
I11=IS12ECI) ;
IFCI1.LY.2) GO Tu 100
DIF1=ARRAYX( 1,1 )-ARRAYX(I,11)
IFCABSCDIF1).GT.0.61) GO TO 100
DIF2=ARRAYYC I, 1 )=ARRAYY(I.11)
IFCABS(DIF2).GT.0.81) GO TO 108
CALL AREAICI.AREA)
IFCABSCAREA)Y.LT.KAPPAY> GO TO 90
DO S0 JK=1,11%
ARXC JK O=ARRAYXC I, JK) & XSC

S0 ARY( JK Y= YMAX-ARRAYY( I, JK)) % Y8C
CALL LINITCARX,ARY,I11,8)
ASIZE(1)»=ASI2EC(])> + ARER
LX=ARRAYXC I, 1)
LY=ARRAYYC(1.1) :
WRITEC10.60)LY.LX.ASIZECT)

69 FORMATC ' AREARC*,13,' X ',13,')=',F8.2)
RSIZEC(1)=6.

90 ISIZECI)=8

168 CONTINUE

999 RETURN -
END

RERDY

o0

U T VR VT TP
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7 3.2.19 SOFTWARE COMPONENT NO. 19 (AREAL)

3.2.19.1 Linkage

Subroutine AREAl is called by subroutines CONECT, CONALL, FINDAR,
CLSTST, and ENDTST.

3.2.19,.2 Interface

Control information and data information are communicated by means
) of common block 2 (see Appendix B3).

3.2.19.3 Input
A plot string index is input to AREA]l via a calling argument.

3.2.19.4 OQutput

An area value is output via a calling argument.

3.2.19.5 Storage Requirements

Subroutine AREAl requires 122 words in core.

3.2.19.6 Description

Subroutine AREAl accepts as input a plot string array, either
partial or complete. AREAl computes the area or partial area
in pixel units that this array represents.

3.2.19.7 Flowchart

3.2.19.8 Listing

L
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SUBROUTINE AREA1C I, AREA) ‘
COMMON #2/ NGRUP, ARRAYX( 30, 50 ), ARRAYYC 58, 50, ISI2E 30 ), RSIZEC 58/
. {ARXCSQ), ARY(30), L INE, YNAX, XSC. YSC, KAPPR
§ INTEGER ARRAYX,ARRAYY
f COMPUTE ARER_USING ARRAYXCI,ALL), ARRAYYC I, ALL)

11=1812EC1) _

oo 100 J=2,11
DX=ARRAYX( I, J)-ARRAYX( T, J=1)
AREA=AREA + DXX ARRAYYC(1.J)
180 CONTINUE
RETURN
ENO
READY

ey S g




(A T~

P

- B ahan sy W I — -

3.2.20 SOFTWARE COMPONENT NO. 20 (ENDTST)

3.2.20.1 Linkage

Subroutine ENDTST is called by subroutine BDT3, and calls
subroutines AREAl and LINIT.

3.2.20.2 Interface

Subroutine ENDTST receives control information through common
block Z (see Appendix A).

3.2.20.3 Input

None

3.2.20.4 Output

None

3.2.20.5 Storage Requirements

Subroutine ENDTST requires 723 words in core.

3.2.20.6 Description

Subroutine ENDTST handles, by segmentation, plotting and
summation of area measurement for large plot st+vings which cannot
be stored contiguously.

3.2.20.7 Flowchart

3.2.20.8 Listing
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READY

SUBROUT INE ENDTST
DIMENSION LRXC35@).LRY(30)

COMMON 2/ NGRUP . ARRAYX( 30, 50 ), ARRAYY( 30,50 ), 1SIZE( S8 ), RSIZEC 50
. MX(W).W(SO);L!PE.YW;XSC:YSC:W

INTEGE' ARRAYX
IFCNGRUP) ”o”c‘
00 10 I=1,NGRUP
I11=ISIZ2EC])
IFCI1-1) 18.2.10
DO 9 Js=1,NGRUP
12=1S12ECJ)
IFC12-1) 9,9,3
N=}
AX1=ARRAYXC( 1,1 )
AY1=ARRAYY(I,1)
AX2=ARRAYX( J.N)
AY2=ARRAYYC J,N)
IFCABSCAX1-RAX2).GT.0.01) GO TO S
IFCABSCAY1-AY2).GT.0.61) GO TO S
IF(N~1) 6.8,7

XF(‘rzl-IZ) 6,9.,6

Ne=
GO 7O 4

L=12+1

DO 71 LL=3,12

LsL-1 .

LRXCLL )=ARRAYXC J. L)
LRY(LL )=ARRAYYC J, L)

D0 72 LiLs=1,12

ARRAYXC J, LL deLRXCLL )
ARRAYYC J, LL YSLRYCLL )

00 68 L=},12

ARXCL I=ARRAYX( J,L) X XSC




(el

11
12
13

14

ARYCL )= YMAX-ARRAYY( J,L?> X YSC
CALL LINITCARX,ARY,12.0)

CALL AREAIC J,AREA>

ASI2EC I )»ASIZR( 1) + ARER
ISIZEC] )=y

ARRAYXC 1, 1 y=ARRAYX( J, 12)
ARRAYYC 1, 1 y=ARRAYY( J, 12D
ISIZECJ)=@

ASIZEC J)=@,

G0 70 10

CONT INUE

CONTINUE

DO 20 1I=1,NGRUP
I1=ISI2EC1)

IFCIi1-1) 20,11.20

DO 19 J=i,NGRUP

IF( I"J) 120 19: 12
[2=]SIZECJ

1IFC12-1) 19,13.19
AX1=ARRAYX(1,1)
AY1=ARRAYYC ], 1)
AX2EARRAYXN( J, 1)
RY2*RARRAYYC J, 1)
IFCABSCAX1-AX2).GT.0.
IFCABSCAYL- AY2).GT. 0.
LX=aX1

LY=QY1

AREA=ASIZEC | )>-A81 ZE( J
WRITEC10,14)LY.LX,

FORMAT(" AREAR(",13, “ : " 13,% =Y ,F8.2)
ASIZEC ] )=Q,

ASIZEC J)=d,

1SI1ZE( ] )=@

QQ
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f H 4. OPERATION
|

b

% The users of this software system are researchers and analysts
who need a method of comparing classification results to ground
truth and an accurate means of production display of classification
results. The input to this software system is a 7-track, 800
BPI universally formatted classification data tape directly or
indirectly obtained from the GE Interactive Multispectral Image
Analyst System (IMAGE 100), the Earth Resources Interactive
Processing System (ERIPS), and the UNIVAC 1100 Software (EOD-
LARSYS). If any of the above-mentioned systems does not support
7-track, 800 BPI output tape, the user may use the conversion
capability available in Bldg. 12 to meet this requirement.

-

4.1 USER DOCUMENTATION

There is no formal user's document required in this phase
implementation; the function of such a document is satisfied by
the Technical Memorandum entitled "Software Specifications for
Automated Thematic Plotting of Classified Digital Data", April
1976 (LEC 8289).
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4.2 OPERATION DOCUMENTATION

N/A
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Figure 2: dendix System 100 Core Utilization Map
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Figure 3:
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