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1. SCOPE

This document contains an "as built" design specification for

a LIST (LABEL IDENTIFICATION FROM STATISTICAL TABULATION)
processing system. This system provides for dot labeling using
quadratic discrimination based on analyst-provided answers to
questions concerning an MSS pixel array (segment) and individual
dots (pixels) in the segment.

The system consists of several subsystems which communicate
through disk and tape files. These subsystems are

1. The file merge processor of the EOD-LARSYS system (DAMRG)

2. The ground truth to class map and class map to labeled dots
processors of the EOD-LARSYS system {(GTTCN, GTDDM)

3. The LIST variable processor, (PREPPT)
4. The discriminator training program, (MPPTA)
5. The discriminator classification program, (MPTTC)

6. The EOD-LARSYS Procedure 1 system modified to accept Type
dots re-labeled as boundary dots and output CCIT-type
comparison reports.

The LIST processing system was written in FORTRAN IV-G and
implemented on the IBM 370/148 computer at Purdue-LARS.



2. APPLICABLE DOCUMENTS

As-Built Design Specification for a Merging Program for
FPormatted Image Data Files, Lockheed Electronics Company,
Inc., SSD, Houston, Texas, Aug 1978, LEC-12653.

Preliminary User Guide for the Program GTDDM (Ground Truth

Dot Dumps), L.ockheed Electronics Company, Inc., 8SD, Houston,
Texas, July 1978, LEC-12636.

"As-Built" Design Specification for the Patterson-Pitt-~Thandani
Minimum Loss Classifier, Lockheed Electronics Company, Inc.,
SSD, Houston, Texas, May 1978, LEC-12285.

Preliminary User Guide for the Program GTTCN (Ground Truth
Tape Conversion) LEC, H,T, July 1978, LEC-12635.

"As-Built" Design Specification for LACIE formatted Dot
Cards in EOD-LARSYS, LEC, April 1978, LEC-12154.

As-Built Specification for EOD-LARSYS Procedure 1,
TIRF 77-0008, LEC-11293, JSC-13143,, Oct. 1977.

Design Specification For A LIST Processing System, Lockheed
Electronics Company, Inc., SS8SD, Houston, Texas, August
1978, LEC-12696.

TIRF 78-0021, LIST Processing Capabilities, May 4, 1978.



3. SYSTEM DESCRIPTION

3.1 HARDWARE

The LIST processing program 1s operaticonal on the IBM 370-~148
at Purdue LARS under the CMS370 operating system. The program
utilizes the IBM Fortran IV-G compiler.

-

3.2 SOFTWARE DESCRIPTION

The LIST processing system features a semt—-automatic dot label-
ing procedure. The gquadratic discriminator 1s trained based on
analyst-furnished responses to questions concerning the segment
under investigation, and individual dots, raw MS8S data and
ground truth dot labels. This discriminator is then used in
the test and classification phase to label dots utilizing the
analyst-supplied responses.

The complete system consists of two main parts. The first part
is the LIST labeling procedure. The second part utilizes the
LIST labeled dots in conjunction with the EOD-LARSYS Procedure 1
system for classification of segment pixels.



3.2.1 SOFTWARE COMPONENT NO. 1 (LST EXEC)

The LIST executive file requests the tapes for each procedure,
loads and starts execution of each processor, defines input and
output files, saves intermediate files and prints list files.

(See section 4.)

3.2.1.1 Linkages

The LIST executive uses the FORTRAN-IVG compiler, routine
CM8370 software systems routines, data files and the following
processor programs: DAMRG, GTTCN, GTDDM, PREPPT, MPPTA, MPPTC,
TDMP, FDMP, and the EOD-LARSYS system.

3.2.1.2 Interfaces
Interface is accomplished through the following files:

i6-channel Data File in EOD-LARSYS format.
Ground Truth Class Map in Universal format.
LIST Variable Input File (Table 3-5).

Loss Vector Matrix File.

3.2.1.3 Inputs

Inputs to the LIST system are described for each of the
processors DAMRG, GTTCN, GTDDM, PREPPT, PPTA and PPTC. The
master LIST control file is available to each processor for the
types of processing (TRAIN, TEST, CLASSIFY), segment numbers
and dates. ’

3.2.1.4 Outputs

Ooutputs from the LIST processor are described for each of the
subprocessors DAMRG, GTTCN, GTDDM, PREPPT, PPTA and PPTC,

3.2.1.5 Storage Reguirements

The LIST processor requires less than 1024k bytes of virtual

memory.

[



3.2.1.6 Description

The LIST processor reads input control data giving the segment
numbers to be processed and the type of processing to be done.

If requested, the subprocessor Merging Formatted Image Data Files,
DAMRG, is called to produce a l6-channel tape from portions of

4 four-channel tapes. This tape consists of one logical file

for each segment.

If training or testing is to be done, the Ground Truth Tape
Conversion subprocessor, GTTCN, is called to produce the Ground

Truth Class Map Disc File from the one-~channel Ground Truth Tape.

This disc file is then read by the Ground Truth Dot Dump
subprocessor, GTDDM to produce the Ground Truth Dot File also
consisting of one logical file for each segment.

If requested, the Preprocessor for the Patterson-Pitt-Thadani
Routines, PREPRT, is called to prepare data for the guadratic
discriminator. The 16-Channel Data File created by DAMRG, the
AI Responses File, and, if training is to be done, the Ground
Truth Dot Data File are used with the Seasonal Table and the
Biostage Response Table to produce the LIST Variable Input File.

If requested, the Patterson-Pitt-Thadani Training Processor,
MPPTA, is called to create the loss vector matrix, and the
Patterson-Pitt~Thadani Classifying Processor, MPPTC, is called
to calculate the classification losses to find the minimum loss
and write the computed dot lsbels (classification results).
MPPTC also creates LACIE format dot files for the AI lables and
the clagssified labels.



If requested, the EOD~-LARSYS System Display Processor is called
the classify the entire scene using the l16~Channel Raw Data

File created by DAMRG, the EOD-LARSYS control cards, the Analyst
Changes to Computed Dot Labels File and if type 1is TEST the
Ground Truth Dot Labels File. This classification produces the
Class Map File, the Dot Summaries.and Proportion Estimate File
and a Dot Summary Listing. If typé is TEST, this processor

will also produce a file comparing the classification results

to ground truth.
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3.2.2 SOFTWARE COMPONENT NO. 2 (DAMRG)

Thé DAMRG proéraﬁ furnishes a 'general capability to merge
forméttéd MSS data file into a file suitable for input to
pattern recognition systems such as EOD-LARSYS. Up to six
files can be handled in one merge procedure; the option used

in LIST processing is four channels from eéach of four tapes.

Tﬁis program allows for the following three user options in
merginérdata: ‘channel merge, spatiazl merge and line merge.
The option used to prepare data for LIST processing is the
channel merge option ﬁhereﬁy pixel data from the specified

. channels in the user-specified rectangular field are concatenated.

The output file is a Univefsally‘or LARSYS- I1I formatted file
with a rectanguiar field with line and sample skip factors set
to the value 1 and the first pixel coordinates set to (1,1).
Merge channels'are renumbered starting with the value 1.
Channels are méréed in the order of appearance in tﬁé inpﬁt
control cards.

Sun angles afé extracted from header.recordg or read in from
‘coﬁtrol cards. | Gains and biases are -unpacked for‘appropriate
channels. éun-angle corrections_are'performéd on option to.all
pixels making up to the output tape.

A channel Mérge of Universally formatted output has the sunangles.
and gains and biases writtén«to the output header; the data and

site are also written to the header.

In gains and.biases and sunangle extraction, it is assumed that
the first channel on any input file is channel number 1.

Reference As-Built Design Specification for a Merging Program fox
Image Data Files, Aug. 1978, for a detailed description of DAMRG .

/&




3.2.3 SOFTWARE COMPONENT NO. 3 (GTTCN)

The program GTTCHN con%erts Accuracy Assessment Ground Truth
Image files in Universal format (351 by 392 in size) to

Universal format image files (117 by 196 in size) by mapping

$ix subpixels into one pixel label.

A user supplied control card-image file specifies the format
and logical unit number (LUN) and file number of the first file
on the input tape, the LUN and the file number of the first
file on the output tape, the number of files to be converted,

a list option for the crop codes listing and a vector designat-

ing which subpixels are to be used in labeling the pixel.
The conversion labels each pixel by majority rule using the
user supplied vector to determine which of the subpixels are to

be used i1n the labeling process. Ties are resolved by using
the first label.

A Crop Code Listing is producted if requested in the output file.

Reference Preliminary User Guide for the Program GTTCN {Ground
Truth Tape Conversicn), LEC)July 1978.

Yz



3.2.4 SOFTWARE COMPONENT NO. 4 (GTDDM)

The GTDDM-program furnishes a general capability to extract a
11 by 19 matrix of dots from a Converted Ground Truth Tape
(size 117 by 196) prepared by the GTTCN program. This 11 by
19 matrix is then labelled using the user supplied Crop Code
to Category Table in the LARSYS format which i1s described in

the document referenced below.

The 11 by 19 matrix of labelled dots is converted to LACIE
format and written to an output file.

A report file is written listaing all control cards, the 11 by
19 matrix of labeled dots and the LACIE format dots.

Reference Preliminary Usexr Guide for the Program GTDDM (Ground
Truth Dot Dump) for a detarled description of GTTDM.

/¥



3.2.5 GSOFTWARE COMPONENT NO. 5 (PREPPT)

PREPPT cecllects data from multiple files, calculates values for
each pixel to describe greenness and brightness and writes
the LIST variable Input File.

3.2.5.1 Linkages

PREPPT is called by the LISTRR EXEC and calls READID, READTB,
READAI, READRD, CALKEY, READGT, RDLDF, and WRTQD.

3.2.5.2 Interfaces

Interface is accomplished through common blocks /AI/, /BL@STG/,
/SEASNS/, /SGMENT/.

3.2.5.3 Inputs

List Control Card File (Table 3-1), Biostage Response File
(Table 3-2), Seasonal Table File (Table 3-3), AI Response File
(Table 3-4), lé-~channel MSS Data File, Ground Truth Dot Data File.

3.2,5.4 Outputs

LIST Variable Input File (Table 3-5}.

3.2.5.5 Storage Requirement

Program size = 1502.

3.2,.5.6 Description

PREPPT calls READID to read the types of processing, segment
numbers and segment dates. READTB is called to read the seasonal
data and biostage data and READAI is called to read the analyst
response data and READRD is called to read the l6-channel MSS data
file. CALKEY is called to make the calculations described in
Appendix D. If testing or training is to be done, READGT is called
to read the ground truth data. READGT calls RDLDF which calls
PTTLAC to read the LACIE format ground truth dot file. WRTQD is
called to write the LIST Variable Input File.

3=
e



3.2.5.7 PFlowchart

N/A

3.2.5.8 Listings
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3.2.6 SOFTWARE COMPONENT NO. 6 (MPPTA)

The program MPPTA writes a loss vector matrix to unit no. 7 to
be used by the processor MPPTC.

3.2.6.1 Linkages

The program MPPTA calls subroutines SPPTA, PPTA, CLOCK, GETIME,
GETIME, GTDATE, and IDNAME. The subroutine SPPTA uses the
function ALPHA and calls the subroutine SETTRM. The Subroutine
PPTA calls READIT, NP, ALPHA, and PHI. Subroutines CLOCK,
GETIME, GTDATE, and IDNAME are “"system subroutines" and

descriptive by name.

3.2.6.2 . Interfaces

MPPTA interfaces with other routines through calling sequences,
and common blocks UN and FV. The common blocks are initialized
in PPTBLK.

3.2.6.3 Inputs

The List Variable Disk Files (Table 3-5).

3.2.6.4 Qutputs :

A loss wvector matrix disk file is written.

3.2.6.5 Storage

Program size = 618702.

3.2.6.6 Description

The program MPPTA is the first of ' twb processors used in

sequence to classify input data using the Patterson-Pitt-Thandani
algorithm for minimum loss classification. MPPTA writes a loss
vector matrix to a disk data set to be used by the second
processoxr MPPTC.

-3/—15/
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3.2.6.7

N/A

3.2.6.8

Flowchart

Listing
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3.2.7 SOFTWARE COMPONENT NO. 7 (MPPTC)

The program MPPTC uses the loss vector matrix file (made by the
processor) MPPTA and the pixel data to compute the minimum loss

classification.

3.2.7.1 Linkages

The program MPPTC calls subroutines SPPTC, PPTC, CLOSK GETIME,
GTDATE, and IDNAME. The subroutine PPTC in turn calls READIT,
IBETA, PRBSUM, PPTSUM, PPTDTL, PPTTARB, and PHI. The subroutines

CLOCK, GETIME, and IDNAME are "system subroutines" and descriptive
by name.

3.2.7.2 1Interfaces

MPPTC interfaces with other routines through calling sequences and
common blocks UN and FV. The common blocks are initialized in
PPTBLK.

3.2.7.3 Inputs

A loss vector disk file.

3.2.7.4 Outputs

A computed dot label file in LACIE format.

3.2.7.5 Storage

Program size = 33054 bytes.

3.2.7.6 Description

The program MPPTC is the second of two processors used in
sequence to classify the input data using the Patterson-Pitt-
Thadani algorithm for minimum loss classification. MPPTC
classifies the data using the loss vector matrix file computed by
the first processor.
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LIST Control Parameters

Beginning Processor DAMRG, GTTCN, GTDDM, PREPPT, MPPTA,
MPPTC oir EOD-LARSYS

Ending Processor DAMRG, GTTCN, GTDDM, PREPPT, MPPTA,
MPPTC or EOD-LARSYS
For each segment the following information must be entered:
Type of processing (TRAIN, TEST, CLASSIFY)
Segment number

Segment date

Table 3-1



Robertson Biostage Table

First class response

Second class response

b10§%gggt§329e

1.0 —-2.0
2.1 - 2.5
2.6 - 3.0
3.1 — 5.0
5.1 - 5.5
5.6 — 6.0
6.1 - 6.9
7.0

No vegetation (0)

No vegetation or
green vegetalion
(0, 1, 2, 3)

Green vegetation
(1, 2, 3)

Green vegetation
(1, 2, 3)

Green vegetation or
turning (1, 2, 3, 4)

Turning (4)

Turning or harvested
(4, 5)

Harvested (5)

Green vegetatiocn
(1, 2, 3)

No vegetation (0)

Harvested (5)

Green vegetation
or harvested
(]3 2? 3! 6)

Turning (4)

Table 3-2
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BIO-LOWER
LIMIT

BIO-UPPER |
LIMIT

FOR WINTER

MEAN
G#
1.25

(B10-1.0)%*12.76/1.1
+(2.1-B10)*1.25/1.1

12.76

(B10~2.9)*20.16/.3
+(3,2-B10)*12.76/.3

20.16

(B10-3.8)%21.41/.9
+{4.7-B10}*20,16/.9

(B10-4.7)*13.66/.7
+(5.4-B10}*21.41/.7

13.66

{BLO-5.5)*5.46/.5
+16.0-B1l0)*13.66/.5

{B10-6.0)*(-1.36)
+(7.0-B10)*5.46

WHEAT SITES (KANSAS)

MEAN
Br.
74.38

(B10-1.0)*75,67/1.1
+(2.1-B10)*74.38/1.1

75.67

{B10-2.9)*77,06/.3
+(3.2-Bl0O)*75.67/.3

77.06

{B10-3.8)*%67.7/.9
+(4.7-B10)*77.06/.9

{(BL0-4.7)%70.3/.7
+(5.4=-Bl0O}*67.7/.7

70.3

(BL0-5.5)*89.8/.5
+(6.0-BlD)*70.,3/.5

{(B10-6.0)*96.24
+7.0-B10) *85.8

STD.DEV.
G#
2.58

(B10-1.0)*9.55/1.1
+(2,1-B10)*2.58/1.1

9.55

(Bl0-2.9}*9.37/.3
+(3.2-B10}*3.55/.3

9.37

{B10-3.8)*7.5/.9
+{4,7-B10) *9.37/.9

(BLO-4.7)*5.7/.7
+(5,4-Bl0)*7.5/.7

5.7

(BL0-5.5)*7.4/.5
+{6.0~-Bl0)*527/.5

(B10-6.0)*3.1
+(7.0~BX0}*7.4

STD.DEV.
Br.
10.22

(B10-1.0)}*17.04/1.1
+{2.1-B10)*10.22/1.1

17.04

{B10~2.9)*13.25/.3
+(3.2-B10)*17,04/.3

13.25

(B10-3.8)*8.0/.9
+(4.7~B10)13.25/.9

{(B10~4.7}%10.8/.7
+{5.4-B10)*8.0/.7

10.8

{B10~-5.5)*27.9/.5
+(6.0-B10) *10.8/.5

(B10-6.0)*12.5
+(7.0~B10}*27.9

Table 3-2



BIO-LOWER
LIMIT

BIO-UPPER
LIMIT

0.9
1.1

MEAN
G#

1.25

(B10-1.0)*12.6
+({1l.2-B10)*6.25"

2,52

{(Bl0-2.2)*38.95
+(2.4-B10)*12.6

7.79

(BL0-2.9)+44.83
+(3.5-B10)*12.98

26.39

(BL0-3.7}*65.32
+{4.2-B10)*52.78

32.66

(B10-4.6)*60.73
+(5.0-B10)*81.65

24,29

(B10~5.4}*15.28
+{6.0-B1l0)*40.48

(B10-6.0)*4.42
+7.0-B10) *9.17

FOR SPRING WHEAT SITES (N.D.) 4

MEAN
Br.

74.38

{B10-1.0)*290.05
+(1.2-Bl0}*371.9

58.01

(B10-2.2)*333.1
+{2.4-B10)*290.05

66.62

(B10-2.9)*115.72
+{3.5-B10)*111.03

69.43

(B10~3.7)*139.4
+{4.2-BL0)*138.86

69.7

(BL0-4.6)*165.25
+(5.0-BL0)*174,25

66.1

(B10-5.4)*118.02
+(6.0-B10}*110.07

(BL0-6.0)*59,04
+(7.0-B10}*70.81

ST.DEV,
G#

2.58

{B10-1.0)%*15.5
+(1.2-B10)*12.9

3.1

(Bl0-2.2)%*43.1
+(2,4~B1L0O)*15.5

8.62

(B10-2.9)*%23.27
+{3.5-B10)*14.37

13.96

(B10-3,7}%*23.48
+(4.2-810) *27.92

11.74

(B10-4,.6)%24.53
+{5.0~B10}*29.35

9.81

(Bl0o~5.4)*%14.98
+(6.0-B10}*16.35

(B10-6.0)*%4.49
+{7.0-B10)*8.95

ST.DEV.
Br.

10.22

: (B10-1.0)*74.35

+(1.2-B10) *51.1
14.87

{Bl0-2.2}%94.45
+(2.4~B10)*74.35

18.89

(Bl0-2.9}*13.6
+(3,5~B10) *31.48

8.16

(B1l0~-3.7) %22.48
+(4,2-B10)*16.32

11.24

(B10-4.6)*27.63
+(5.0~B10)*28.1

11.05

{Bl0-5,4)*%29.65
+(6.0-B10}*18.42

(B10-6.0}%6.78
+(7.0-B10)*17.79

Table 3-3



AI Response File

Record . Record
Type Column
Header 1 2 - 5

7
9 - 12
14 - 17
19 - 22
24 - 27
Header 2 2 - 5
11 - 12
i5 - 17
20 - 22
25 = 27

Type of Data

Segment Number
Season

Julian Acgquisition Dates

Reference Acquisition Date

Robertson Biostage Numbers for
Acquisition Dates in Header 1.

Pixel (Minimum of 1, maximum of 209 per segment)

2
6
10
15
20

25

3
7
13
18
23

Line HNumber
Pixel Number
AT Type of Pixel (1 value only}

Vegetation Indication

AI Label

" Table 3-4

el



LIST Variable Input File

File Header Record

Number of Segments - N
N Segment Numbers

Segment Header Records

Segment Header Record 1
Segment Header Record 2

Pixel Records (Minimum of 1, maximum of 209)

Line Number

Column Number

Ground Truth Category

AI Label

Dot Type Label

AI Comment

AI Vegetation Indication 1 to 4

The following elements calculated as described in Appendix D
where I = Pixel Number

BRIET(I,J) .J=1,4
GREEN (T,J) J=1,4
SQATRB (I)

SQAIRG (I)

PIEB(I)

PIEG(I)

CANKY (I,J) J=1,4
CANTJ (I)
ABRIET(I,J) J=1,4
AGREEN (I,J) J=1,4



3.2.8 SOPTWARE COMPONENT NO. 8 (EOD-LARSYS)

The modified EOD-LARSYS system constitutes the second subsystem
of LIST processing. . Modifications have been made to the DOTDATA
and DISPLAY -processors to read and process the various dot files
created in the LIST system.

The DISPLAY processor has been enhanced to read any or all of
the following dot files:

PPTC - output by the PPT classifier/discriminator
GT - ground truth, dot file
AT - analyst/interpreter dot file

For eéch, the Type 1 and Type 2 dots are displayed by category
name in CCIT format vs the machine classification categoxry

name. The Type 2 dots are used to compute bias corrected propor-
tion estimates of the "selected" category of interest.

The DOTDATA processor has been modified to accept, on option,

a LACIE dot file in lieu of the in-line ‘'dots contained in the
control card file. The output file created by DOTDATA is sub-
sequently used in cluster labeling and classification under the
Procedure 1 structure.

3.2.8.1 Linkages

The DISPLAY processor is ecalled by routine MONTOR, the EOD~-LARSYS
system driver. It in turn calls several EOD-LARSYS system
utilities, including FSBSFL, FMFSFL, WRTFLD, RDDOTS, WRTHED,
WRTLN, WRTMTX, FINDlé, NUMBER, and NXTCHR. It consists of
routines DSPLAY, DSPLY1l, DSPLY2, REDIF3, SETUP3, EMTHRS, DISTCV,
CHIN, CHI, RNORM, TINORM, PCT, DESIG, FLDBOR, PRTSUM, MAPHD,
“FDIST, FISHIN, FISH, and PRTPCT.

Three new subprograms have been added, namely, LISTSM, LISTIPR,
and LISTLC. The DISPLAY processor uses blank common ARRAY
(10600) and labeled common /GLOBAL/, /DISPL/, and /LISTMM/.

;u/
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/LISTMM/ is a new common block included in LISTSM for the
purpose of holding variable values from entry to entry.

The DOTDATA processor is called by MONTOR. It in turn calls
several EOD-LARSYS utilities. It consists of subroutines DOTDAT,
DOTS, SET13, FLDTYP, and WRTDOT.

It uses blank common ARRAY (10600), and labeled common /DOTVEC/,
/GLOBBL/, /ISOLNK/, and /INFORM/.

No new subroutines or common blocks have been added for inclusion
of LIST processing.

3.2.8.2 Interfaces
The DISPLAY processor accepts as input the following files:

a. A machine classification map (MAPTAP) written by the
CLASSIFY processor.

b. ©On option, a dot file (DOTFIL) written by the DOTDATA
processor for obtaining bias corrected proportion
estimates (not used in LIST processing)

¢c. Under the LIST option, any or all of the following files,
all in LACIE dot format, each with an 80 character header
and a $END card image ‘as a delimitor at the end of the
file, can be input:

PPTC. discriminator labeled dot file
GT ground truth dot file

AT analyst interpreter dot file (any dot file could
be used)

Each file may have Type 1 and Type 2 or both Type 1 and
2 dots.

32



Output from the DISPLAY processor consists of a formatted
(Universal or LARSYS II) classification display file suitable
for display on the PMIS~DAS.

. Printer output includes dot summaries, either under standard Pl
or undexr the LIST structure.

The DOTDATA processor accepts a raw data file (MSS data file)
as input. In LIST processing, this file may have been written
by the DAMRG processor of EOD~LARSYS (processor to merge MSS
data files).

Output from the DOTDATA processor consists of dot files contain-

ing named Type 1 and Type 2 dots for subsequent usage by other
EOD~-LARSYS processors.

3.2.8.3 Inputs
o Processor Card
SDISPLAY

0 New Controcl Cards

Keyword Parameter "Function
GTUN UNIT = n, FILE = m Unit and file number
' of ground truth dot file.
Normally n=23, m=1
should be used.
PPUN UNIT = n, FILE = m Unit and file number

(no default) of PPTC dot file.
Noxrmally n=27, m=1
should be used.
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Keyword Parameter Function

ATUN UNIT = n, FILE = m Unit and file number
(no default) of AT dot file.
Normally n=28, m=1l.

Note: Inclusion of any
one of the 3 cards above
triggers the LIST

processing option.

NAME (one character name The category name of the
6f selected sélected category must
catégoxry) default S be specified for propor-

tion estimaté computations.
S in this case is taken

to mean "small grains".

ALPHA Nj; N, Values of {41} used in
floating point bias correction.
values of &l
and a2 for biras
correction.
default .5,.5

0 Processor Card
SDOTDATA

0 Revised Control Card

Keywoxd Parameter Function
OPTIGCN Un n = unit number of the
{ne default) LACIE formatted dot

file o be used in lieu
of in-line dot cards in
the control card file.

Nermally n=29 sheuld be
used. File 1 en unit n

is assumed.
ﬁ/
3¢



3.2.8.4 Outputs

See sub-section 3.2.8.2.

3.2.8.5 Storage Requirements

The EOD-LARSYS system, overlaid by processors, requires less
than 768 kilobytes of computer storage on the IBM 370/148
computer at Purdue-LARS.

3.2.8.6 Description

DISPLAY: Three new subroutines have been added to the DISPLAY
processor to accomodate LIST processing.
These are

1. LISTSM - called from DSPLY2, reads the dot files requested,
prepares summary information, and writes out
proportion estimations for the selected category.
Variables computed are described as follows, for

Type 2 dots.

PMACH(1) machine classified proportion estimate of
the selected category. Designated other
or unidentifiable, and thresholded pixels

are not included.

PMACH(2) machine classified proportion estimate of
the set of all categories other than the
selected one. Designated other or
unidentifiable, and thresholded pixels
are not included.

N1l number of dots labeled (by PPTC, GT, or AI)
as selected category and machine classified

as belonging to the selected category.

Niz2 ﬂumber of dots labeled as selected
category but classified into one of the
other categories. Designated or thresholded
dots not included.
3w
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21

22

Bl

B2

number of dots labeled in the non-selected
categories, but machine classified into the
selected category.

number of dots both labeled and classified
into the non-selected categories.

number of dots labeled "boundary" but

classified into the selected category.

number of dots labeled "boundary" but

classified into the non-selected categories.

Regarding labeling, the symbols (names) M and R are used to
denote boundary dots, and the symbol D is used to denote
designated unidentifiable.

Probability estimates computed and outputted are

rll

P12

EB1

i

PB2

N11/(N11 + N21 + NB1) ,
N12/(N12 + N22 + NWB2) ,
NB1l/(N11 + N21 + NBl) ,

NB2/(N12 + N22 + NB2) ,

The proportion estimate for the selected category is computed

as

P = PMACH(1l)*(P11 4+ ALP(1l)*PB1l)

+ PMACH(2)* (P12 + ALP(2)*PB2)

2. LISTPR - called by LISTSM, prints the CCIT tables for Type
1 and Type 2 dots

PPC vs machine classification

GT wvs machine classification

AT

ve machine classification

g
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3. LISTLC - called from LISTSM, this subprogram reads the dot
files specified by control cards GTUN, PPUN, gnd
ATUN. This subroutine is almost identical to
FLDLAC in structure, however, two switches in DATA

have been made calling sequence arguments.

Modification to DSPLY2 include the call to LISTSM, and transfers
through the subroutine based upon setting of the LIST processing
switch‘LISTSW. If LISTSW 1s on, the machine classification
results for all 209 dots in the LACIE grid are retrieved and
passed to LISTSM for use.

REDIF3 has been modified to accept the new control cards.
Calling sequences of REDIFB,?SETUP3, and DSPLY2 have been
expanded to pass the extra information along. The extra
variables are .

LISTSW
GTUNIT
GTFILE
ATUNIT
AIFILE
PPUNIT
PPFILE
NAMECT"
ALP (2) REAL*4

A new common block /LISTMM/ has been incorporated into subroutine
LISTSM to hold information previously stored during the

initialization. This common block consists of

NPGA(3,2)

NAMPGA (209, 3,2) dot category names
of labeled dots in the order
of input

el
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LINPGA(209,3,2) dot line numbers
SAMPGA (209,3,2) dot sample numbers

DOTLAB (2069 ,4,2) dot category names of labeled
dots in LACIE grid position

for praintout.

VPGA(3) indicates type of file
PPTC=1l, GT=2, ATI=3

IPGA number of files read in of
PPTC, GT, AI

The "2" storage is for Type 1 and Type 2 dots.

Under LIST processing, DESIGNATED OTHER or UNIDENTIFIABLE fields
can be used (as previously) to change the machine classification.

Also, thresholding can be performed, as previousily.

DOTDATA:

Routines DOTS, RDDOTS, and SET13 have been modified to enable
handling of the new option to read in a unit number of the
unit holding the LACIE formatted dots. The variable LACIE
contains the unit number.

In ordinary PL processing, LACIE is set to the value 1 if
min-line dots are LACIE formatted, and is set to the value 0

if in-line dots have the field format.
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4. OPERATION

The LIST processor, implemented as a system of processors
called by an executive file LST, uses the Purdue-LARS 370/148

computer system.

The following input files are rqulred:

Card image file giving tyﬁe of processing, segment numbers and dates
4-channel MSS data files (4)

l-channel ground truth file

Robertson Biostage file-

Seasonal constants file

AT respénses file

MPPTA - control cards

MPPTC control cards

PREPPT output file

Classification interface file



The card image file containing the type of processing, segment
numbers and dates is the control card file for the software
component PREPPT (unit no. 25).

The 4-channel MSS data files (4) are made into one l6-channel
merged file by the software component DAMRG. This file is then
used by software component PREPPT, The l6-channel file is on
unit number 12.

The one-channel ground truth file (unit no. 11) {Accuracy
Assessment form) is used by the software component GTTCN to make
another image file (unit no. 12) which is LANDSAT size. This
file is used by software component GTDDM to make a LACIE format
dot file (unit no. 23) which is used by PREPPT. This file might
also be input by hand.

The Robertson Biostage file (unit no. 24) is a permanent file used

by software component PREPPT.

The seasonal file (unit no. 26) is a permanent file used by
software component PREPPT. This file contains tables for computing

the mean and standard deviations for greenness and brightness from
biostage number.

The AI response files (unit no. 5) contain label, registration,
vegetation information, and biostage numbers for each segment.

These files (one for each segment) are used by software component
PREPPT.

The PREPPT output file (unit no. 15) is the file made by PREPPT
from the above files to be used by the training (PPTA) and the
classification software components.

L



The MPPTA control card file is the contro} card file for the
training program (unit no. 8).

The MPPTC control card file is the control card file for the
classification program (unit no. 8).

The classification interface file (unit no. 7) is made by the
training program and is to be used by the classification program.
It contains the loss vector matrix and other data needed by the

classification program.

The executive file LST is a prompting executive that gueries the

user and thus leads him through the whole LIST process by logical
steps.

LST expects the input files to be in place at executio- time, but
allows for editing control card files. LST gives file specifica-
tions, checks tape header records and file contents on request.
By using secondary responses the user may branch to certain
sections of LST, thus, by-passing certain processors.



APPENDIX A



A.l SOFTWARE SUBPROGRAM NO. 1 (READID)

READID reads the LIST control cards.

A.1.1 Linkages

READID is called by. PREPPT.

A.l.2 Interfaces

Interface is accomplished through common block /SGMENT/.

A.1.3 Inputs
List control file.giving types of processing, segment numbers

and dates from unit number:25.

A.l.42 Outputs

None

A.l.5 Storage Requirement

Program size = 414.

A.l1.6 Description

READID stores the data from the LIST Control File in common
block /SGMENT/.

A.l1l.7 Flowchart

N/A

A.l1.8 Listings

" A=l
/W
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A.2 SOFTWARE SUBPROGRAM 2 (READTB)

READTB reads the Seasonal Table File and the Biostage Response
File.

A.2,1 Linkages

READTB is called by PREPPT.

A.2.2 Interfaces

Interface is accomplished through common blocks /BIOSTG/, /SEASNS/.

A.2.3 Inputs

Seasonal Table File
Biostage Response File
From unit number 26

A.2.4 Qutputs

None

A.2.5 Storage Requirement

Program size = 900.

A.2.6 Description

The data from the Biostage Response File is stored in /BIOSTG/.
The data from the Seasonal Table File is stored in /SEASNS/.

A.2.7 Flowchart

N/A

A.2.8 Listings
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A.3 SOFTWARE SUBPROGRAM NO. 3 (READAI)

READAI reads one set of responses from the AI Response File.

A.3.1 Linkages

READATI is called by PREPPT.

A.3.2 TInterfaces

Interface 1s accomplished through common block /AI/.

A.3.3 Inputs

AT Response File from unit no. 5.

A.3.4 Outputs

None

A.3.5 Storage Requirement

Program size = 4286.

A.3.6 Description

One set of responses from the AI Response File is stored in
common block /AI/.

A.3.7 PFPlowchart

N/A

A.3.8 Listings
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A.4 SOFTWARE SUBPROGRAM NO. 4 (READRD)

READRD reads one sget of data from the l6-~channel MSS Data File.

A.4.1 Linkages

READRD is called by PREPRT.

A.4,.2 Interfaces

Interface is accomplished through common block /RAWDTA/.

A.4.3 Inputs

l6-channel MSS Data File from unit no. 12.

A.4.4 Outputs

None

A.4.5 Storage Requirement

Program size = 6530,

A.4.6 Description

One set of data is read from the l16-channel Data File.

A.4.7 Flowchart

N/A

A.4,8 Listings
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A.5 SOFTWARE SUBPROGRAM NO. 5 (CALKEY)

CALKEY calculates greenness and brightness factors.

A.5.1 Linkages

CALKEY is called by PREPPT.

A.5.2 Interfaces

Interface is accomplished through common blocks /BIOSTG/, /AI/,
» /SEASNS/ .

A.5.3 Inputs

See Appendix D.

A.5.4 Outputé

See Appendix D.

A.5.5 Storage Reguirement

Program size = 1338.

A.5.6 Description

See Appendix D.

A.5,7 Flowchart

N/A

A.5.8 Listings

&6
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A.6 SOFTWARE COMPONENT NO. 6 (READGT)

READGT reads one set of ground truth data.

A.6.1 Linkages

READGT is called by PREPPT.

A.6.2 Interfaces

Interface is accomplished through common block /GT/.

A.6.3 Inputs

Ground Truth Dot Data File from unit number 23.

A.6.4 Outputs

None

A.6.5 Storage Requirement

Program size = 1158,

A.6.6 Description

The ground truth dot data is read into a common block /GT/.

A.6.7 Flowchart

N/A

A.6.8 Listings

6Z7
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A.,7 SOFTWARE COMPONENT NO. 7 (WRTPPT)

WRTPPT writes one record to the LIST Variable Input File (FILE
PPTIN). '

A.7.1 Linkages

WRTPPT is called by PREPPT.

A.7.2 Interfaces

Interface is accomplished through common blocks.

A.7.3 Inputs

A.7.4 Outputs

LIST vVariable Input File to unit number 15.

A.7.5 Storage Requirement

Program size = 1830.

A.7.6 Description

The-ﬁeader record and data files are written to the LIST
" Variable Input File as described in Table 3-5.

A.7.7 Flowchart

See Appendix A.

A.7.8 Listings
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A.8 SOFTWARE COMPONENT NO. 8 (RDLDF)

RDLDF -in conjunction with PPTLAC reads LACIE formatted dot files.

A.8.1 Linkages

RDLDF is called by READGT and calls PPTLAC.

A.8.2 TInterfaces

RDIDF interfaces with other routines through the common blocks
DOTVEC, INFORM, GT, MSK, and LV.

A.8.3 TInputs

Inputs to RDLDF are from the program PPTLAC.

A.8.4 Cutputs

N/A

A.8.5 Storage Requirement

Program size = 14460

A.8.6 Description

RDLDF in conjunction with PPTLAC read a LACIE format dot file
from unit LUNIT.

A.8.7 Flowchart

N/A

A.8.8 Listing
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A.9 SOFTWARE COMPONENT NO. 9 (PPTLAC)

The new subprogram PPTLAC will read and decode the LACIE formatted
field (dot) cards. This is the same program as FLDLAC except it
read from unit LUNIT instead of unit 21,

A.9.1 Linkages

PPTLAC is called by subprogram RDIDF. Each call to PPTLAC will
provide, upon return

1. a dot (field) description (first return)
2. transfer to dot file writing ({second turn)

3. transfer to dot file writing (third return)

A.9.2 Interfaces

PPTLAC will interface with other routines through a calling
sequence and common blocks DOTVEC, LU, and INFORM.

A.9.3 Inputs
Calling sequence:

SUBRCUTINE PPTLAC (FIELDS, STAMNT, $, $, $, IPT, VERTEX)

Parameter Dimension In/Out Description

FIELDS (4,250) out Category name and dot tvype
for dot I stored in FIELDS
(1,I) and FIELDS (4,I).

STAMNT 1l In/Out Initially set equal to 1,
switch to indicate dots
being taken from currently
read card.

S Returns to DOTS.
$ Returns to DOTS.
$ Returns to DOTS.
PIT 1 In/Out Initially set equal to 1,

index number for field

vertex information.



Parameter Dimension In/Out Description

VERTEX 1000 Out Vertex information for each

dot.

In addition, PPTLAC stores the FLDINF vector in common block
DOTVEC with rectangular coordinates of field enclosing each dot
field.

A.9.4 Outputs

N/A

A.2.5 ©Storage Requirement

Program Size

A.9.6 Description

The subroutine reads of dot cards of the form

DOT (TYPE) (CATEGORY NAME) {({LACIE NUMBERS}), i.e.,
DOT 1 W 2 5 10 29 32 54 110

"TYPE" cards are used to prefix a set of dots. This will remain
the default option. The association between LACIE numbers and
training field coordinates is as follows.

SAMPLE NUMBER

10 20 30 . . . 190
10 1 2 3 19
20 | 20 38
LINE 54 | 39 57
NUMBER . LACIE
110 | 191 NUMBERS 209
A-10

as



It is intended that tveo expansions of the LACIL card format be

ancorporated. These are

1. free-{ield locations of all information cards, cols 1-72,
data items separated by at least one blank, with the
restriction that DOT identifiers start in col 1, and the dot

Lype appear in columm 5.

2. In order to cover pixels not included in the LACIE numbering
scheme, input dot numbers will be represented as the numerical
cquivalents of

8

N = L*10° + s+10% + LACIE

where
LI = #lines to be incremented {(up or down) from the line

number mapped from the LACIE numbexr. The convention will

will be

LI negative  to increment up

LY positive  to increment down

LI ZEeYO to avoid incrementation

om

I = $samples to be incremenied (right or left)

ST negative o increment left
ST positive to increment right
51 Zexo to avoid incrementation.

For example, LI=2, SI= -3, LACIE = 38 yields

N = 2%10% -3%10% + 38 = 199970038

would correspond to the pixel at (187,22), ie, the pixel at
sample number 187 and line number 22.

Letting LI= SI=0, LACIE = 38, obtain

N = 38, corxespond to the paxel at (1980,20).

™
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Reduction of the value of N to sample and line cooxdinates will
proceed as follows.

N, = [N|/108 {(truncated to integer)
if |N|-N, *108_>_107 set N; = Nj+1
LI = N;* sign (N)

N, |= N-L*10%

Ny = |N2|/104 (truncated to integer)

4

—N3*10 3}03 set N, = N_+1

3 3
SI = Ny* sign (N,)

LACIE = NZ—S*104

LR = LACIE ROWY

i
it

(LACIE/19+1) *10

LS LACIE COL# (LACIE- ((LR-1)*19)/10) *10

where truncated divides are specified.

Finally,
I, = LR+LI line number corresponding to N
S = LS+S8I sample {column) number corresponding to N

In the scheme to follow, each dot will be considered to be a

field. All type 1 dots will occur prior to type 2 dots; i.e.,
the input cards cannot be scrambled with respect to dot type.
Otherwise, arbitrary order to cards and LACIE numbers on each

card are permitted.

The function of the various parameters is as follows.
IPT index number for dot (field) vertex information

NOFLD2 number of fields (dots) for dots of current type
(common block INFORM)
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SWCHG

SWITC

STAMN

TYPE

The c
and t

10

20

number of times dot type has changed. This must be
‘no greater-than 1 or an input error will have occurred.

H flags a dot type change. The second return will be
taken for subsequent writing of a dot field. (internal)

T if = 1, a new dot card has been ready if = 2, dots are
being processed from a previously read card.
dot type being processed (common block DOTVEC)

alling sequence of PPTLAC is the same as that for FLDTYP,

he meaning of FIELDS and VERTEX remains the same.

IF (STAMNT.EQ.2) &b T¢ 30

IF (.NOT.SWITCH) GO TP 20

READ A CARD, extract TYPES from rcolumn 5
If (TYPE.EQ.TYPES) GO T 20
If (SWCHG.NE.0) error exit

TYPE=TYPES

RE~-READ CARD, extract
CATNM category name
NDCARD # dots on this card
NDOTS (I}, I=1,NDCARD dots on this card

If (NDCARD.EQ.0) G T¢ 10

ICNT = 0
STAMNT = 2
SWITCH = ,TRUE,
G T 100

Y



‘30 If (ICNT.LT.NDCARD) GO TO 100

STAMNT 1

ICNT

0

READ A CARD, extract first 4 characters and store in IDUM,
extract TYPES

If (IDUM.EQ.ENDBCD) RETURN 5-
If (TYPE.EQ.TYPES) ¢d T 20
SWITCH., = .FALSE.

SWCHG = SWCHGHL

If (SWECHG.GT.l) error exit
NQFLD2 = 0; TYPE = TYPES

IPT = 1

RETURN 4

100 INCNT = ICNT+1
NOFLDZ = NCFLD2+1

Find sample and line numbers S and L from NDOTS (ICNT) as
described previously. ’

Store

FIELDS (1,NOFLD2) = CATNM

FIELDS (4,NOFLD2)

Il
™o

FLDINF (1) = L \

FLDINF (2) = L
FLDINF (3) = 1
, \ rectangular bodering field (dot)
FLDINF (4) = s
FLDINF (5) = 8
TLDINF (6) = 1 )



VERTEX (IPT) = 5
VERTEX (IPT+1l) = L
VERTEX (IPT+2) = 8
VERTEX (IPT+3) = L

IPT = IPT+4
RETURN

END

Regarding the extraction of dot numbers NDOTS(I), I=1, NDCARD,
a new routine, NUMBR, similar to existing function NUMBER will

be provided. .The differences will be
1. NUMBR will recognize blanks instead of commas as delimiters

2. NUMBR will process only one card of information

A.9,7 Flowchart

N/A

A.9.8 Listing
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B.1 SOFTWARE SUBPROGRAM NO., 1 (SPPTA)

Subroutine SPPTA reads the input cards and sets option switches
for the processor MPTTA.

B.1.1 Lankages

SPPTA is called by the program MPPTA and uses data initialized
in PPTBLK. SPPTA uses the function ALPHA and calls the
subroutine SETTRM.

B.1.2 Interfaces

SPPTA interfaces with MPPTA through a calling seguence and
interfaces with MPPTA and PPTBLK through common blocks UN, PF, TR
and FV.

B.1l.3 Inputs
Calling sequence:- Subr. SPPTA (D, T, ISGZ, NT, E, CATREC, .C, N1, N2)

Parameter Dimension In/Out Description

D 1 Cut No. of channel

T 1 Out No. of classes

ISGZ 26 Out No. of pixels of acertain

NT 1 Out Total no. of samples
category

E 1 Out Error Tolerance

C (10,10) out Cost Matrix

CATREC 26 out An array use to indicate
which categories are being
used.

N1l 1 out A number that determines-

certain array sizes

&0



Parameter Dimension

N2 1

Common Blocks:

In/Out

Out

Description

A number that determines

certain array sizes.

See PPTBLK for information about the commdn blocks.

Input ecards (unit NRDR1):

Variables

1. PFLAG

2- DrT’

3. ISYM,ICREC

4, ((C(IrJ) .rJ=er)r

5. IDEF

6. (use if IDEF=N)
NDATA

7. (use if IDEF=n)

(IFPMT(I), I=1,20)

8. IDEF

Format

i5

415
215

(AI,I3)

10F5.2

Al

15
2074

al .

gl

Function

0~ for short printout
1- for printout

D- no. channels
T- no. of classes (at
present T=2)

Category symbol and
associated index
(ICREC=0 indicates an
end of file for this
information}.

The cost matrix (one row
per card)

D- use default data vector
input format
N- input an input format

Number of data points per
pixel

Input format

D- use default feature
index vector

N- input a feature index
vector



Variables Format

9. (Use if IDEF=N) JoIrz
(FEATVC (I},
I-1,b)

B.1.4 Outputs

Input information is printed out.

B.1.5 Storage

Program size = 2900.

B.1.6 Description

Function

The feature index vector.

SPPTA is the input subroutine for all except the pixel data.

ki

If default options are not used this subroutine inputs the

format for the pixel data and the feature index vector.

B.l.7 Flowchart

N/A

B.1l.8 Listing
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B.2 SOFTWARE COMPONENT NC. 2 (PPTA)

Subroutine PPTA is the main computational subroutine of the

processor MPTTA. Input from SPPTA is passed to PPTA. PPTA

with the aid of other subroutines calculates the loss vector
matrix and writes it out to unit WUNIT.

B.2.1 Linkages

Subroutine PPTA is called by MPPTA and is passed information
from SPPTA. PPTA calls subroutines READIT, PHI, COLINV, -and NP.

B.2.2 Interfaces

PPTA interfaces with other routines through a calling seguence
and common blocks UN and PF.

B.2.3 Inguts

Calling segquence:

Subr. PPTA (D, T, ISGEZ, NT, N1, N2, PNI, P, Q, k, S, A, E, CATREC,
c, X}

Parameter Dimension In/Out Description
D 1 In No. of channels
T 1 In No. of classes
18G4 26 in No. of pixels of a certain
category
NT 1 In Total no, of samples
N1 1 In Dimension for some arrays
N2 1 In Dimension for some arrays
PNT N2 In PN inverse
P N1l In Phi function vector
Q (N1,T) In Class ph} sum matrix
R N1 In PNI*P
S (N1,T) In Working storage
sg

e

¢s



Parameter Dimension

A (N1,T)
E 1
CATREC 26
C (10,10)
X D

Common Blocks:

The loss vector matrix

Records categories used.

In/Out Description
Out

In Error' Tolerance
In

In Cost matrix

In

The feature wvector

See PPTRBLK for information about the common blocks.

B.2.4 Outputs

The loss vector-matrix is printed out and written to unit
WUNIT. Optional information is printed out if PFLAG = 1.

B.2.5 Storage
Program size = 5808 bytes

B.2.6 Description

PPTA uses the input of SPPTA and READIT as principle input to
compute the loss vector matrix and writes it to unit WUNIT.

The method for computing the inverse of matrices in this

routine will be changed.

B.2.7 Flowchart

N/A

B.2.8 1Listing
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B.3 SOFTWARE PROGRAM NO. 3 (READIT)

Subroutine READIT reads in a vector of data about a pixel, using
the input format IFMT, and stores it in the feature wvector

using the feature index vector.

B.3.1 Linkages

READIT is called by PPTA and PPTC.

B.3.2 Interfaces

READIT interfaces with PPTA and PPTC through a calling sequence
and PPTBLK through the common blocks UN, PF, and FV. READIT
reads data from unit NRDRZ.

B.3.3 Inputs

Calling sequence:

Subr. READIT (LINE, SAMPLE, GTCAT, AICAT, X, ND, ICMT, IAIVEG)

Parameter Dimension In/Out Description
LINE 1 Out Line number
SAMPLE 1 out Sample number
GTCAT 1 out Ground Truth
ATICAT 1 Qut Category Label

A.I. Category Label

Type 1 Out Type

X ND out The feature vector.

ND 1 In The number of channels.
ICMT 1 Out *AI Comment

TAIVEG 4 out - Vegetation indicators

Common Blocks:
COMMON/FV/FEATVC (30, IFMT(20) ; NDATA
B/fs’
?0



Parameter Dimension In/Out Description

FEATVC 30 In The feature index vector

IFMT 2 In The data input format

NDATA 1 In Number of data points per
pixel

See PPTBLK for information on the other common blocks,

Input cards (unit NRDR2):

Variables Format Function
(XX (1) ,I=1,ND) IFMT Input data for a pixel.

B.3.4 Outputs
If PFLAG = 1 then the vector XX is printed out.

B.3.5 Storage

Program size = 1264.

B.3.6 Description

READIT reads in a vector data (length NDATA) about a pixel
using the input format IFMT and stores it in. the feature vector
using the feature index vector as a set of pointers.

B.3.7 Flowchart

N/A

B.3.8 Listing
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B.4 SOFTWARE COMPONENT NO. 4 (PHI)

Subroutine PHI computes the qgquadratic function vector.

B.4.1 Linkages

PHI is called by subroutines PPTA and PPTC.

B.4.2 Interfaces

PHI interfaces with other routines through a calling seguence.

B.4.3 Inputs
Calling seqguence

Subr. PHI(X,P,D,NP)

Parameter Dimension
X D
r NP
D - 1
NP - 1

Common blocks:

COMMON /TRM/TERMS (300)

Parameter Dimension
TERMS 300
B.4.4 Outputs

N/A

The feature vector.
The phi function vector.
Number of channels.

Number of terms in the

In/Out Description
In
Out
In
In
phi vector (N1).
In/Out Description
In

ITndicates terms of the

Phi function to be used.



B.4.5 Storage

Program size =904 Dbytes

B.4.6 Description

PHI computes the quadratic function vector. This vector consists
of squared terms, cross product terms, first order terms, and
one.
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B.S' SOFTWARE SUBPROGRAM 5 NO. (NP)'

Function NP determines the pointer NP to an upper triangular

array.

B.5.1 Linkages

The function NP is called by the subroutine PPTA.

B.5.2 Interfaces

NP interfaces with PPTA through a calling sequence and as a

function subprogram.

B.5.3 Inputs

Calling sequence

Function. NP(I,J,M)

Parameter Dimension In/Out Description
I 1 In First rectangular
coordinate
J 1 In Second rectangular
coordinate
M 1 In

B.5.4 Outputs
N/A

B.5.5 Storage

Program size = 514 bytes

The size of the PN matrix
is M by M.



B.5.6 Description

Function NP determines the pointer NP (the function value) to an
upper triangular array using the rectangular coordinates I and
J.

B.5.7 Flowchart

N/A

B.5.8 Listings
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B.6 SOFTWARE COMPONENT NO. 6 (PPTBLK)

PPTBLK is a block data subprogram. It is used to initialize
several variables.

B.6.1 Linkages

N/A

B.6.2 Interfaces

PPTBLK interfaces with the subprograms in this system through
the common blocks, FV, UN, LT and TUN.

B.6.3 Inputs
N/A

B.6.4 Outputs
N/A

B.6.5 Storage
Storage = 80 bytes.

B.6.6 Description

PPTBLK is a block data subprogram which initializes the common
blocks ¥V, UN, LT and TUN,.

Common blocks:

COMMON/FV /FEATVC (30) , IFMT({20) ,NDATA

Parameter Dimension Description
FEATVC 30 The feature index vector.
IFMT 20 The input format for the input

data (see READIT)

79
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Parameter Dimension Description

NDATA 1 The number of data points per pixel.

The common block UN stores some of the various unit numbers as

follows:

NRDL - Card reader for the setup @ards or the terminal.
NRDRZ - Card reader for the pixel data.

NPRT - Line printer (or output) unit number.

RUNIT - Utility data set unit number.

WUNIT - Utility data set unit number. (The loss vector is

written to this unit) -

COMM@N=LT/LETTER (26)

Parameter Dimension bescription

LETTER 26 The letters of the alphabet.
The common block TUN stores only the terminal output unit number.

B.6.7 Flowchart

N/A

B.6.8 Llstings



B.7 SOFTﬁARE SUBPROGRAM NO. 7 (SETTRM)

Subroutine SETTRM records the terms of the Phi function to be
used,

B.7.1 Linkages

SETTRM is called by SPPTA and calls the LARSYS functions
NXTCHR, FIND1l2, and NUMBER.

B,7.2 Interfaces

SETTRM interfaces with SPPTA through the callings sequence and
common blocks TRM and UN.

B.7.3 Inputs
Calling sequence: Subr., SETTRM(D)

Parameter Dimension In/Out Description

D 1 In No. of channels

Input cards (unit NRDR1):

Keyword Parameter & default values Function

ALL -— All term of the
phi function
are used.

DEFAULT - Squared, linear,

and the constant
terms are used.

LINEAR ALL All linear terms
(including the
constant) are

used.
or



Keyword

Parameter & default walues

FPunction

N.'s specify
the linear terms

used.

Squared terms are

used.

All intergction

terms are used.

The interaction
term between the
Nl term & the N2
term is used.

Constant term is

used.

Constant term is

not used.

End of the input
information about
the Phi function.

bescription

LINEAR L = Nl' NZ' N3....
SQUARE ALL
or
INTERACT ALL
or
INTERACT I = Nl, N2
CONSTANT YES
or
CONSTANT NO
*END*: -—
B.7.4 Outputs
Common block:
COMMON /TRM/TERMS ( 300)
Parameter Dimension In/Out
TERMS 300 QOut

Indicates terms of the

Phi function to be used.

o



B.7.5 Storage

Program Size = 3506

B.7.6 Description

Subroutine SETTRM reads LARSYS type input cards which specify
which terms of the phi function are to be used. This information
is stored in the array TERMS to be passed back to other
subroutines.

B.7.7 Flowchart

N/A

B.7.8 Listing

it
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B.8 SOFTWARE COMPONENT NO. 8 (NTRM)

Subroutine NTRM computes rectangular coordinates for a location
in an upper triangular matrix.

B.8.1 Linkages
Subroutine NTRM is called by SETTRM.

B.8.2 Interfaces

NTRM interfaces with SETTRM through a calling sequence.

B.8.3 Inputs
Calling sequence: Subr. NTRM (D, IJ, I, J)

Parameter Dimension In/Out Description
D 1 In Dimension of the matrix
17 1 In Upper triangular pointer.
I 1 oOut First rectangular
coordinate.
J 1 cut Second rectangular coordinate.

B.8.4 Outputs
N/A

B.8.5 Storage

Program Size = 544

B.8.6 Description

NTRM computes rectangular coordinates from a pointer indicating
a location in an upper triangular matrix.

E;g{

/63)



B.8.7 Flowchart

N/A

B.8.8 Listing

B~
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B.9 SOFTWARE COMPONENT NO. 9 (ALPHA)

The function ALPHA returns the number indicating the place in
the alphabet that cooresponds to a certain letter.

B.9.1 Linkages
ALPHA is called by subroutines PPTA and SPPTA,

B.9.2 1Interfaces

ALPHA interfaces with other routines through a calling sequence.

B.%9.3 Inputs

Calling seguence: Function ALPHA(S)

Parameter Dimension In/Out Description

s 1 In A letter of the alphabet.

B.2.4 OutEuts
N/A

B.9.5 Storage

Program Size = 596

B.9.6 Description

For an input letter ALPHA returns the number that indicates its
order of occurance in the alphabet.

B.9.7 Flowchart

N/A

B.9.8 Listing

Z
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C.1 SOFTWARE COMPONENT NO. 1 (SPPTC)

Subroutine SPPTC reads the input cards and sets option switches.

C.1.1 Linkages

SPPTC is called by the program MPPTC and uses data initialized
in PPTBLK.

C.1.2 Interfaces

SPPTC interfaces with MPPTA through a calling sequence and
interfaces with MPPTC and PPTBLK through blocks UN, PF, and FV.

Cc.1l.3 Inputs

Calling seguence:!

Subr. SPPTC (UNIT, M, D, T, ISGZ, NT, CATREC, NP)

Parameter Dimension In/Out Description

UNIT .1 Out Unit number for the loss

vector matrix data set

M 1 out First dimension of the loss
vector matrix

D 1 out Number of channels
T 1 Out Number of classes
18G%2 10 Out Number of classified into

the different classes
NT 1 Out Total number of pixels

CATREC 26 Out Array recording occurance

of categories

N1 1 out Array size used in PPTC
NP 1 out Same as NT
C..



Common blocks:

See PPTRLK for information about the common blocks.

Input cards (unit NRDRI);

Variables Format Function
1. PFLAG I5 0~ for short printout

1- for long printout

2, IDEF Al D- use default data vector
input format
N- input an input format

3. (use if IDEF=N) I5 Number of data points per
NDATA pixel
4, - (use if IDEF=N) 2074 Input format

(IFMT(I), I=1,20)

5. IDEF Al D- use default feature

index wvector

6. (use if IDEF=N) 3012 The feature index vector
(FEATVC(I),I=1,D)

C.1.4 Outputs

Input information is printed out.

C.1l.5 Storage

Prograﬁ size = 3700

C.1.6 Description

SPPTC is the input subroutine for all except the pixel data.
If default options are not used this subroutine inputs the format

for the pixel data and the feature index vector.

y/
/s



C.1.7 Flowchart

N/A

c.1.8 Listing

14
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C.2 SOFTWARE COMPONENT NO. 2 (PPTC)

Subroutine PPTC is the main computational subroutine of the
processor MPPTC. Input from SPPTC is passed to PPTC. PPIC
with the aid of other subroutines calculates the classification

losses to find the minimum loss.

c.2.1 Linkages

Subroutine PPTC is called by MPPTC and is passed information
from SPPTC. PPTC calls subroutines READIT, PHI, PPTSUM,
PROBSUM, PPTDTL, PPTTAB, IBETA, FSFMFL, GTDWR.

C.2.2 Interfaces

PPTC interfaces with other routines through a calling sequence
and common blocks UN and PF.

C.2.3 Inputs

Calling sequence:

Subr. PPTC(M, D, T, ISGZ, NT, UNIT, N1, A, L, P, CATREC, X, NP)

Parameter Dimension In/Out Description

M 1 ) In First dimension of the loss
vector matrix

D 1 In Number of channels

T 1 In Number of classes

18G2 10 In Number of pixels classified
' into the different classes.

NT 1 In Total number of pixels

UNIT 1 In Unit number for the loss

vector matrix data set
N1l 1 In Array size for A and P

A (N1,T) In The loss vector matrix.



Parameter Dimension Tn/Out Description

L T - The losses for each class

P N1 - The phi function vector

CATREC 26 In Array recording occurance
categories

X D - The feature vector

NP 1 In Same as NT

Common blocks:

See PPTBLK for information about the common blocks.

C.2.4 OQutputs

Classification information is printed out.

C.2.5 Storage

Program size = 13624

C.2.6 Description

PPTC takes the interproduct of a loss vector and a phi vector
to determine a class loss for a particular feature vector. The
minimum of these is used as the classification for a particular
set of input data.

C.2.7 Flowchart

N/Aa

C.2.8 Listing



Parameter Dimension In/Out Description

L T - The losses for each class

P N1 - The phi function vector

CATREC 26 In Array recording occurance
categories

X D - The feature vector
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Common blocks:

See PPTBLK for information about the common blocks.

C.2.4 OQutputs

Classification information is printed out.

C.2.5 Storage

Program size = 13624

C.2.6 Description

PPTC takes the interproduct of a loss vector and a phi vector
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‘C.3 SOFTWARE COMPONENT NO. 3 (IBETA)

The function IBETA returns a letter corresponding to a category
index.

C€.3.1 Linkages
IBETA is called by subrountines PPTC and PRBSUM.

C.3.2 Interfaces

IBETA interfaces with other routines through a calling sequence
and the common block ILT.

C.3.3 Inputs
Calling sequence: Function IBETA (CAT, CATREC)

Parameter Dimension In/Out Description
CAT 1 In Category index.
CATREC 26 In Array loader with index

numbers corresponding
to the letters of the

alphabet.
Common block:
COMMON /LT/LETTER(26)
Parameter Dimension In/Out Description
LETTER 26 In An array containing the

atters of the alphabet.

Cc.3.4 “Outputs
N/A .

C.3.5 Storage

Program size = 430

Con



C.3.6 - Description

IBETA returns a letter corresponding to a category index.

C.3.7 Flowchart

N/A

C.3.8 Listing

/27



C.3.6 Description

IBETA returns a letter corresponding to a category index.

1
.

C.3.7 Flowchart

N/A

C.3.8 Listing
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C.4 SOFTWARE COMPONENT NO. 4 (PPTSUM)

Subroutine PPF¥SUM partially compiles and prints tables of joint
occurances.

c.4.1 Linkages
PRESUM is called by PPTC and calls IBETA.

C.4.2 Interfaces

PRBSUM interfaces other routines through calling sequences and
the common block UN.

C.4.3 Inputs
Calling sequence: Subr. ppTsuM {(PROBT, T, CATREC)

Parameter Dimension In/Out Description

PROB (11,11) In A matrix of joint counts.
T 1 In The no. of categories.
CATREC 26 In An array indicating the

category index that
.corresponds to a category.

C.4.4 Outputs
PPTSUM prints out joint oceurrance tables.

C.4.5 Storage

Program size = 1256.

C.4.6 Description

PpTSsUM fills in the totals and prints out tables of joint

Qccurances.,

Ce
/2°



C.4.7 Flowchart

N/A

C.4.8 Listing

/31
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C.5 SOFTWARE COMPONENT NO. 5 (PRBSUM)

Subroutine PRBSUM compiles and prints tables of joint probabilities.

€.5.1 Linkages
PRBSUM 1s called by PPTC and calls IBETA.

C.5.2 Interfaces

PRBSUM interfaces with other routines through calling sequences
and the common block UN.

€.5.3 Inputs
Calling sequence: Subr., PRBSUM (PROBT, T, CATREC)

Parameter Dimension In/Out Desc?iption
PROB (11,11) In A matrix of joint
) ' probabilities.
T 1 In The no. of categories.
CATREC 26 In An array indicating the

category index that
corresponds to a category.

C.5.4 OQutputs

PRBSUM prints out joint occurrance tables.

C.5.5 Storage

Program size = 1220

C.5.6 Description

PPTSUM fills in the totals and prints out tables of joint

occurances.
e’

../3



C.5.7 Flowchart

N/A

c.5.8 Listing
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C.6

SOFTWARE COMPONENT NO. 6 (PPTDTIL)

Subroutine PPTDTL counts the number of categories in a specified
209 dot gride as well as storing the category types found.

C.6.1 Linkages

PPTDTL is called by PPTC and must be called before GTDWR.

C.6.2 Interfaces

PPTIDTL interfaces with other routines through a calling segquence

and the common block TR.

C.6.3 Inputs

Calling seguence:
Subr. PPTDTL(DMTX, NSYM, K)

Parameter Dimension
DTMTX (11,19,3)
NSYM 1
K 1

Common block:

In/Out

Out

In

Description

A matrix containing three
209 dot grids

1. ground truth

2. A.I.

3. PPT

Number of categories
found

An index indicating which
of the 209 dot grids to

examine.

COMMON /'"R/TRNS1 (256) , TRNS2{26), TRNS3(26), TY(LlL,19)

e

137



Parameter
TRNS1

TRNS2

TRNS3

7Y .

Dimension In/Out

Description

256 - Not used

26 - Category symbols are
stored in this wvector

26 out This vector is a compressed
version of TRNSZ

(11,19) - Type mask.

C.6.4 Outputs

N/A

C.6.5 gStorage

Program size = 832

C.6.6 Description
{

PPTDTL stores category Labels in TRNS3 and records the number

of categories

C.6.7 Flowcha

N/A

in NSYM.

rt

C.6.8 Listings
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C.7 SOFTWARE COMPONENT NO. 7 (PPTTAB)

Subroutine PPTTAB prints joint label tables for the 209 dots.

C.7.1 Linkages
PPTTAB is called by PPTC.

C.7.2 Interfaces

PPTTAB interfaces with other routines through a calling sequence
and common blocks UN/and TR.

C.7.3 Inputs

Calling sequence:
Subr, PPTTAB(ILl, I2, DOTLAB)

Parameter Dimension In/Out Description

Il 1 - In Index for the first label
type.

I2 1 In Index for the second label
type.

DOTLAB (11,19,3) In A matrix containing three

209 dot label grids.
1. ground truth

2. A.I.

3. ‘PPT

Common blocks:
COMMON/TR/TRNSL(256), TRNS2(26), TRNS3(26), MASK(11l,19)

Parameter Dimension In/0ut Description

TRNS1 256 -~ not usged

TRNS2 26 - not used

TRNS3 26 - not used

MASK (11,19) In Dot Type Mask.
c-¥4



COMMON/UN/NRDR1, NRDR2, NPRT, RUNIT, WUNIT

‘Parameter Dimension In/Cut Description

NRDR1 1 - not used

NRDR2 1 - not used

NPRT 1 - Printer unit number
RUNIT 1 - not used

WUNIT 1 - not used

C.7.4 Outputs

Joint label tables are written to the line printer. These tables
indicate such things-as the ground truth label for a dot vs the
AT label for a dot.

C.7.5 Storage

Program size = 1636.

C.7.6 Description

Joint label tables are written by PPTTAB to the line printer for
the type one and type two dots.

C.7.7 Flowchart

N/A

C.7.8 Listings
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C.8 SOFTWARE COMPONENT NO. 8 (NLOW)

Function NLOW returns a pointer to a lower triangular matrix
given rectangular components.

C.8.1 Linkages

NLOW is called by PPTA.

C.8.2 Ihterfaces

NLOW interfaces with other routines through a calling sequence.

C.8.3 Inputs

Parameter Dimension In/Out Description

I 1 - In First rectangular
coordinate

J’ 1 In Second rectangular
coordinate

M 1 In Size of a symetric matrix.

'C.8.4 OQutputs

N/A

C.8.5 Storage

Program size = 490.

C.8.6 Description

NLOW returns a pointer to a lower triangular matrix (size m by m)
given the rectangular components I an J.

C.8.7 Flowchart

N/A

c.8.8 Listings ;;jir/
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APPENDIX D

The following calculations are made in computing the LIST
variables,

BRIET (i,j) = (B(i, j) - MEANB)/SDG
where i = pixel (1-209)
j = index to acquisition number

B(i,3) value extracted from 16 tape using the KAUTH transfor-

mation
SDB is calculated as described in Table 3-3
(BI@ = biostage from second AT header card Table 3-4)

MEANB is calculated as described in Table 3-3

GREEN (i,j) = (G(i,j)~MEANB)/SDG
where i = pixel (1-209)
j
@ (i,3) = value extracted from lé-channel tape
S0G is calculated as described in Table 3-3
+ {BIO = biostage from second AI header card Table 3~4)
MEANG is calculated as described in Table 3-3

i

index to acquisition number

ABRIET (i,3j) = /BRIET(i,3)/

AGREEN (i,3) = /GREEN(i,3)/
4
SQAIRB(i) = ¥, (BRIET (i,3)2)
j=1
4 2
SOATRG (i) = ¥, (GREEN(i,3)*)
j=1
PIEB (i) = ;f (1 + ABRIET(i,3))
j=1
4
PIEG (i) =7 (1 + AGREEN(i,j)})
j=1



Il

CANKY (i,3) = 0 if PCR{j)

5 if PCR(j) = second class response

first class response

10 if PCR(j) = any other response
PCR (j) = Pixel class responses (Table 3-4)
Class responses defihed in Table 3-2 are indexed by biostage
from header card (Table 3-4).

4
CANTJI(i) = 0 if £ (CANKY({i,3) = 0 or 5
j=1
4
1 if £ (CANKY(i,j) > 5
=1 .

viid
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E.1 SOFTWARE SUBPROGRAM NO. 1 (REDIF3)

Subrpogram REDIF3 reads and decodes all of the input control card
images (except for the MAPTAP card) when the DISPLAY processor

is invoked. It also reads and interprets field cards (TEST or
designated) .

E.1.1 Linkages

Subprogram REDIF3 is called from SETUP3 after SETUP3 has read the

ﬁAPTAP control card and the first two records of the MAPTAP file.

REDIF3 calls subroutine CHIN, EOD-LARSYS utility routines FLTNUM,

NXTCHR, LAREAD, FIND12, NUMBER, and CMERR, and the Fortran re-read
routine REREAD, 1

E.1.2 Interfaces

REDIF3 includes labeled common blocks /GLOBAL/ and /DISPL/.

E.1.3 Inputs

o Calling Sequence

Keywoxd Dimension In/Out Description
TSTSAV (4,200} Oout Test or Designated field

information -~ class ID,.

# vertices per field

TSTFLD {(5,200) Out Test or Designated field
surrounding rectangle line
and sample nuwbers, pointer
to field in TSTVER

TSTVER (VDIM) out field wvertices from LAREAD

VDIM 1 In Number of words of available
storage in ARRAY buffer,
computed in SETUP3

LISTSW 1 out Switch to indicate whether
or not LIST processing has
been selected



Keyword

GTUNIT

GTFILE

AIUNIT

AIFPILE

PPUNIT

PPFILE

NAMECT

ALP

E.1.4

E‘l‘s

REDIF3

in Section 3.2.8.3,

Dimension In/Out
1 Out
1 Out
1 Oout
1 Out
1 Out
1 Out
1 Out
2 Out

OQutputs

N/A

Storage Reguirements

9962

Description

Description

Ground truth dot file unit
number (LIST processing)

Ground truth dot file
relative file number (LIST

processing)

AT dot file unit number
(LIST)

AT dot file relative file
number (LIST)

PPTC classifier dot Ffile
unit number (LIST)

PPTC classifier dot file
relative file number (LIST)

Name of selected category
(LIST processing)

Bias coxrection alpha values
(LIST processing)

has been expanded to accept the new contrel cards described

in support of LIST processing.

This extra

information is passed to SETUP3 and in turn to DSPLY2 by means of

an expn

aded calling sequence,

The variables LISTSW to ALP

described above constitute this expansion.

/

>
sl



E.1.7 Flowchart

N/A

E.1.8 Listing
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MAP TAPE FNRFAT

M = NXKTChR (CaRNPCOLY
IF (M FRaLbtMAPERT =

TE (M FOLLL}MaPFMT=P
1FIM.F0.HLAFK)HAPFNT H
GU To 10

HeOCFNIRE €O JFIGURATION TITLE

RFIDLIDLRAR) DaMS
HE a I wid Reuyn Iy

wy Teh 14

ACRFARE

M=NKTCHRICARD? 4 COL)

IF (M Ennlanndcd TO 16
lf‘M.F“.Cu““b}uh 0 TFD
JF INBIP(CaRN2 ¢ COL o EQHCOM)
Vigetdgysy To 113

v

?%u;nl{: SERKOH I ACRFAGE CARD - CAHD 1GNUREDY)
O TH 19

Gom FL P4 (CORD2+TOLeXe1)
TE {4, Ff JLTYATOTAL =X

IF (4 FULCIACHORS

FE M P LY AOTHER=X

an 1) 776

INTFNSTVE STUDY CWOP NaME
=NXTCHR{CARN? 4 COL )

]

1}

0

i3

1]

0

[

0

0 1]

Q 1]

0 0

n 0

1] 0

[ 1

0 0

i} 0

] 0

0 0

1] 1]

0 0

0 0

[ 1]

n [1]

0 0

0 0

1C= 4 0
K CHHE=RL ALK 1)) Q
CR = ] [}
LOKOP(ICI =L M)} 04200
CROP=w¥ LD 06210
1€=1€+1 06224
IF1IC.6T.5)60 TO 10 n&239
Mah X TCHALCARD? «COL) Qu24n
LFE (¥ oF 1.BLANKYGD TO 10 04250
GO TO 741 g ?g
DOT DATA PROCESSING 04260
084500

DOTE ILFS USFR nssiﬁw UNIT ANPNZOR FILE == DFFAULT UNIT= a-nEFAULTwslo 10
Ft, 1 IF CLASSIFICATION NOT BY CATEGORYe TURN OFF NOT HEOIN&320
PLOCFqSluG . HENO4330

RENG4 340

norFllF CaRD HED N« 180

CUNT INIF REDD4360
{F {INOCAT.FR.0) GO TO 794 REND4ITO
DOTREY=1 KRENN43A0
M=NXTCHR (CARQ? 4! PEDN&IYQ
TF (M FO dL ANKY 60 TO 794 REDD4400
TF fMohF o LUIGO 10 7 KEDNG410
M=FlNDIP(CAﬂDE-COL-POHUECl REND4G20
IF{MAF 2300 TO T9 RENID4 4730
[95T4aRT=0D PEDN4440
M=NUMRFR {CARDZ 3 COL s DOTINT « ISTART) REDN4450
H:FINUIEtCAﬂﬂzccﬂLvEOUVEC) PFDN44GN
IF(ManE .2 GO Terd REDNGLTY
15TaRT=z0 #FD44B0
M=NUMHFR {CARD? s COL +DOYFIL » ISTART) REDN4490
OATFIL=OTFIL=] RENG4500
IFANOTFIL.LT.0) DOIFIL=0 RENO4510
GO T )0 REDO4520
IF{M.NFLLT) 6O TO 789 - - - REDO4S3N
M=FTNNE2{CARDP +COL o SL ASH) HEDO04540)
IF {M.NFL2) GO TO T9 REDQ4550
Hanx TCHR {CaREP 4 COL) REDNGSHD
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FARTRAM IV 6 LFVEE 71} RENIFA DATE = 78338 09/54/52
FILE wENTF]

PN IF (M.FDLLFY GO TO 790 REDD4GTO
na3y IF (*.F,LU} GO TO 786 REND4580
Ly F-] GO TO 794 REDN4590
n2RY 789 IFtrLtELLE) GO HEDQ&60D
0P as T9b “==!Vﬂ1ElCAFD?oCDL’EQUVFC) FPEDOLAGLR
DL IF (M.bF.2) GD TN HEDO4620
naes ISTANT=0 REDN463D
n3.7 Mt HHAF R ICARDI +COL +BOTFTL+ ISTART) REDN&KEGD
n3an PATE IL=)0TFIL = HERD« 650
~Oe G M~FIN“lE(CAPn?uCOL-EvquCl RENO4AH60
naa0 LELAahk ) GO TO REQAATO
L) ISTADT=N HEDOALRD
naap M= numﬂkdtCLQD?.an.DOIUNT-IGTART} REQNNAHOD
npuy GO T 10 REDO4T00
npce 794 DuTFhe=} RENAATLO
noys T+ "mFY=y rEUMa 72D
nang w-TTE{Aeannn} FENNSTA0
np3T 4000 Fﬂ~"AT{//:¥.' ENRO® On DOTFTIL CARD#} HEDOSTSHO
nAGH G0 TO 1o RENOs 150
ca HENQs THQ

Co PENRATTO

n399 A00 COUNT InE RENN4TAQ
Co REDO4TY0

ce #HEND® E4n OF _CONTROL CAPDS = NO#4 FIND CHI=-SRUARE THRESHOLDS, RENN4KGH

Ca TefN BEAD IN TFST FIFLDS \ FDRD4A10

n3nn TE (TRSCNT LFGe 0) GO TO A3n \ REDNLR2(Q
ce 1f THOFSHINLNS WERE INPUT wITHOUT OPTION = ASSUMF CHI-SQUARE RENASRAD

[ ]] iF(Tﬂhqxv.rn.n:THnsmvzl REONa540
nin MUFGH = NOFFT2 PEND4ES0
03073 ' IF tﬁﬂFLG «GTa 0) NDFGR = AMCOMA FEDNA6D
C=- BEQO4ATYH

C- RYPASS IF -7 fGUAL TO 1 OR 2, GEDDWHAN

C= HEDD4RHID

f304 IFITHFSAYBY,2) GU TU R3N FPENRaG00
Cw HEDOA9LN

nang N0 KPR A7 =] ¢MOSURZ FENN&920
nRans HIGH{A 7)) =1, = TnAk MZ) RENN4934
niny TrwfS(37) = ch[NLﬂIGH(qI!;NnFGR.FLAﬁl HENDLGLD
rIqK IF (FLAG4EN, 1t GOTU k24 FEDG4SSN
ning U TO 225 REUOthD
0110 R26 Wl ITEL54HPT) MZsTHRES(#Z) 4970
a3t} 827 FuwrAT(// 3 see a THRESHOLD_ VALUF IS OUTSINE THE ALLOWABLE RANGE ﬂﬁfnoqqan
& = 1y THERFFOREY/ Y M0 THRESHOLOING =AS BEEN DONE IN THIS RUN RFDD49%0

FHaad G I54F15.5/7) REOASG00

NP Teebey = FEUASDY 0
n313 60 TO 430 REDNSD20D
s n2s cyhT it UE PENOSO30
n31= a3 COWNTENIR RE(INLGad
ce HENQ=G50

[ NOw READ IFST OR WESIGMNATED FIELDS HENQa06D

Ca REINZ0T7Q

rI1A TnTvTﬁzn REDDGDRY
nIy HNOFLD A=Y REDOA030
n3gs 16T=] REHGLWID0
n{y9 a4 ng=LnuFAD(T9TqAV(I.NﬂFLD?)-T%TVEPqIPbelNF.NUI RFDAOSFYD
nisn IFCICK . FRa=3)GD TO FEDN=120
piFY IF([CN.?W.-?IGO TO0 Hhﬂ FENDST3U
napa IF({ICh.F u.-[)ﬁu Tu A&KD RELGLIAD
N33 IFLICR.Ede B)GO TU BTN PENOSES5(
N34 TSTISAV(2abFLN3I =CLSIND FFDOSLG0
naps IHI5aV ( 3¢nOFLNII) =SURIND REGOSLTO
njag TaTSAVtayhnFLnanznv HFDO= 180
a3127 TSTELF (Y oNOFI NI =1NF (1) RFNDS1990
N AU TSTFLL (PeNOFI N3} =INF{P) RELNT 200
LEEL) ISTELL {340FL03Y=i0F (6) REDDA2]0
0330 ISTELD (4o NOFLN 3 =INF (5) RENN-220
(e} TSTFLD (%anOF D3 =IPT RFD(H230
ni3z IPT=ErT + 2oy RENDNS240
0333 ROFLDY = BOFLNI » KERO-P50
0334 JOTVTIA=TOTVT 3+ivv HEND9260
N335 Ly T 8B40 HELNS2T0
g: SYBTLASS hAMF gggoggﬁg

0529

6336 ASH REAN{INAGL ) NAME REDOS300
03437 REwIND RRUNIT RED05310
ni3R IF{TYPE.EQ.2)G0 TG 1400 HED0S320
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FORTRAM v 6 LFVFL 21 REDIF3 DATE = 78338 09/54/52
FILF “ENTF3

nq3Ig TyPF=1 -~ RFDO%330
NInd AG]1 FOWMAT [10Xe84) RE)D;3%0
n3a) N0 A52 1=1+MOSUER RED05350
643 IP(NAHF.EQ.GUHNAM‘!)!GQ 10 ASS PEDRNS360
LT 4§ CONTIrIF ann%avo
N5k B ITE (HeB93)INAM HEDDSIAD
LTS a5 Fnavar:l -t anun Dt SUBCLAWS NaHE CAHD =~toAkpt NOES NOT MATCH A SUﬂHFJOﬁ390
sCLASS FR04 THE MAPTAH FILE # RED0S400
nyak CALL C+ERR REDDS&]D
a7 aga Sy inl=1 RENDS420
N34 CLSi'as CI%SUHII) REnﬂbk30
LETE) G TO 4«d PERDYS40
c® RED39450
[ 4 CLASSIIAME CARD REQNS460
Ca RENOS4T1)
ni59 RGO HFAD(?H Bu 1) NAME HEDINARO
Pa5Y QFTein BRUNTT HEDONGGD
n3Rp IFCTYRFLE2.2)60 TO 400 REDDSSN0
n3sy TY=F=1 REDN-510
N384 P w6l 1=1.N0CLS2 REDNSS520
nAssS IF (ha~F, Fu.CLENthI))PO T0 R6JY REN0RS30
nisA ah] CONTINUE RENHG40
nany uu!TE(ﬁ.aﬁP!unMF RENNHS50
ISR A6hP FubpiT (t D30 ON CLASSMAME CARD —teAd,t DOES NOT MATCH A CLASS NRERDSSEHD
eA"E FRAM THF MAPTAP FILE #¢) PENG=SSTO
0Ive Cal L chRR N RENNSSKHO
0360 63 CLSIHN=] REDNS9S590L
0Fy SUw Nz REDO%HHD
[ V-] . Wu YO wap REDO-610
Cce KEDRS62D
co NESIGHATED FIELDS REDOS630
C= RENO%ALD
ni63 R&ES Rfan(?nqﬂqllTEST REUNGESD
Nnina FEw LD BA HEDASAA0
6IAE IFIFYPF.EJ.I)GO TO 1400 REDAL6TD
n3hg TY HEGNSHHD
QLT Su“]ﬂﬂ“l REDNSKG0
fiAA CLSIAN = NOSUHT » 4 REDOSTO0
nimg IF(TESTJEWL.OTHER) SUAIND= REDDSTID
0378 IF {TEST.ENOTHER) CLSINN=NOSUB3+5 RENNT20
Cood REONSTI0
Cand RELNST40
Cana THIS CODE ADNER AUG_ 3141978 TO ALLOwW CLASSNAME TO APPEAR REDRSI50
caue U DESIGNATES CARD THIS FORCES RECLASSIFICATIUN OF RELINTARY
Cone UFSIGNATEH BIXCLS INTO _THE FIRST SUBCLASS ASSIGHNED REDOSTTO
Caaso TO TufF CLASS NAMED ON THE DPESIG CadD STARTING AT QoL 1) REDASTHO
Caan REDOSTOD
Canw REDOSANO
0371 IF (TEST.EQ.OTHFR.ORLTESTLERLUNIDEN} 00 TO 840 FEDOSH] O
0372 00 HH6 | = 160 FEDORARD
n3IT3 1F ITEST.NELCLSNAMII} )} GO TO 866 REDD=H30
ni7s 1] =1 RFNO-AR4D
nl7s L IO AGT FENQYASD
nTHR ARAL CONT [wlte FEDORARD
077 whFTE (PRTUNT 440053 TFST BENONETG
ni7F 4ns FOIAT(r DESIGNATED FIELD OF CLASSNANE A4 'DOES NOT HEDDSRAD
& MATC 4 4 Cl ASSNAME ON MAPTAP==«)EFAULTING T6 UNINENTY) PENOGSHG)
LEY L 60 T Rad AF B9 HD
f3h0 36T DO nbhn ¥ o=le6h REON%910
nas] IF (TL«NFLCLSSUR(TY) GO TO 858 REOOS%20
0IH2 SUHINE = 0 RED05930
NIy CtSIND = 1 HEDNS940
03k fy Ty ARG REDA%950
nixs BAB CONT INUE REDO=960
ning WRITEIPRTUNT +4006) TEST REDONITO
niaT 4#N06 FOSIATIY DESIGNATFD FIFLDY a4, "CANNOT BE MATCRED R ODS9R0
L ﬂEFnULT!Nh TO UNIDFNTIFIABLFY) HFONS950
n19a An9 T R4 PFOADNO0
ce FERNADYD
c: SEib® - END OF TEST DR DESIGNATFD FIELOS gggggg%g
n3IARY arTo NOFL03 = _NOFL.D3=-1 RFEI}NAD40
63906 (TYPE.EQq1 JANDe NOFLD3.6T«0}TSTREY=1] RENDNGOS0
REDA&NSO
REDDAGTO
REDD&OBO

ce
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Ce PROCFSSING ~= THE PERFORMANCE TAHLE » P + IS5 UTTLIZED FOR
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e RENO0S100
IF ¢ DOTREY oGV, O NR. DOTERR GTe 8 ) TSTKEY = 0 gfggg}%g
Cwas CODE ADDED HOV 1341978 TO INCLUDE LIST PROCESSING PENIAT IO
< HEDOAL140
IF_(LISTSH.FO.) GO TO 900 HEDRAR]IRO
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9nn conTINIE RFENAS200
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[ REODAZ20
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ce HEOQD~ 250
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SYMBT A (S« 2) =TRTSYY REDOA2TH
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SYMMT X {HUSLIR 3+ 4 ) cDESSYM REQOSAEND
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¢ REDOOII0
C Gi) HONE PFDNA3P0
c —_— REPDS130
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HETUR FFEDO0 3540
€ PEDNHYGG
[ EnROR QOUTINFS RFODATITO
c* = FENNAIAD
c PEQONAI90
1600 wrITFi4,14000) R RENNG4QD
140006593?11(' TEST FIFLDS aMD DESTGNATED FIELDS CANNOT BE INPUT TOGETHFﬁERRQiég
1500 wAITE (64160020 CODEs CARDZ2 RENOC430
15002 FOSMAT (/1K AGe6X 628170 INVALID CONTROL CARD=CHECK SPELLING OF KEYRF{106440
# wHOY) REDDHSSO
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E.2 SOFTWARE SUBPROGRAM NO. 2 (SETUP3)

Subgrogram SETUP3, in conjunction with REDIF3, co-—ordinates the
initialization function for the DISPLAY processor, In particular,
it reads the MAPTAP control card, reads header information from
the MAPTAP file (classification map), 'and reads the dot data file
in the case of a P1 (not LIST) application.

E.2.1 Linkages

SETUP3 is called by subroutine DSPLAY, the driver for the DISPLAY
processor. It calls REDIF3, EOD-LARSYS utility routines CMERR,
NXTCHR, FIND1l2Z, WRTFLD, NUMBER, RDDOTS, FSRBSFL, and stapdard
Fortran functions.

E.2.2 Interfaces

SETUP3 has included labeled common blocks /GLOBAL/ and /DISPL/.

£.2.3 Inputs

Calling Sequence:

Keyword Dimengion In/Out Description

ARRAY TOP In/Out blank common storage for
use in buffering and data
transfer

TOP 1 In Limit of ARRAY size, currently

set = 10600 in EOD-LARSYS,

LISTSW 1 In See description of these LIST
processing variables in
subsection E.2.3

GTUNIT 1 In
GTFILE 1 In
AIUNIT 1 In
ATIFILE 1 In

=

/€



Keyword Dimension In/Out Description

PPUNIT 1 In
PPFILE 1 In
NAMECT 1 In
ALP 1 In

E.2.4 Outputs
N/A

E.2.5 Storage Requirements

13234

E.2.6 Description

Subroutine SETUP3 has been expanded to incorporate the LIST
processing option. If the LIST switch LISTSW has been turned

on in REDIF3, all other dot~related Pl switches are turned off.
The Pl dot file is not read. The calling sequence has been
expanded in order to bass LIST information to DSPLY2 upon return
of SETUP3 to DSPLAY. '

E.2.7 Flowchart

N/A

E.2.8 Listing
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FHF “FTHF3

nnng quakouTINE SETUP1tAﬂnAV.TUPaLIsT%u.FTUNIT.GTFILE. SETONO010
#* ATUNITSATFILE o HPUNTITHPPFILEsNAMECT s ALP) SFIN0020
0na0? c IMPLICIT INTECER {A-2} 25}83323
gﬁ*' CyDE ANODED NOV 173:1974 TO INCLUDE LIST PrOCESSING g:;g?gzg
)
nena R&nL ALP{?] SFTOU0TO0
nNG0e LNGIC SETONOAD
- Cc INPLIHF COM“K‘oLIST SFTNAY50
C THCLUNF CoaingLl IS8T SeToolno
co0s COMPONZGLOMAL 7 F SO (R3) sMAPTAPSDATAPE s SAVT AP o AME ILE 4 HMREY o %rTnuléo
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bl NN DIE R 4115 PAGS T Z o DATE TL ST AF IL+ASAV 9 ASAVF SEToul 30
€ G NAATUD S NRSTE [« CTHUNeMAPE T, SETNNLAQ
O GAITUNT fDNTF I o ICHPAS e THNSFL o M4 THFLaHISTFLyPCHUNT o SFINN150
@ FHDUJTqPRTUNT.Un“nll SETDU1A0
ngne CUMMOAIDISPl/rATPLh-(ATJAMlﬁl)sCLSNA“(Gl)vSUHNAMtél).SUBNOIGOI- SETnul7o
-« ;ucn1(hnl'chquu(ﬁn).NnuAP.IUTVT3sNu€ 3 SETNN1A0
. PCFD*Y-T%TﬂEY-TPNKFT-THBS Yo STATKY o EMP TRS;THRSVA. SETINv190
» PLTREY sh AFLGyMCOMS s =MFFAT s CDATF (2} o SET00200
L FLLSVEZSFTELD? o VFHTRAA o FLNSYIGFIELDI2WVERTXIePCTINS SETONZL0
o THwE S (AO} o SYMmTX LHAT oI IONY +COH (AL “FT0 220
bl vFLUﬁFv.~1FLHP.NQFLﬁ3.mnFET(|+tTVC?(!U) SETNG230
4 CSHE 2L HOTEFY TOFYT 2o nUCLS 2 SETNT240
- b P KATHNO (AN o NOCAToF L IFN1M&PFMT SFTOuA50
" WOFSEEY« WWSUNE«DESUTHWCHAOP 2 4CRUP + AQTHERy ATOTAL SFTOr?60
° +SETE (E) s AALYS(S) 2 Chri(15) s CHHREY o REPPTS (R0) SETOURTO
® . sOOTREY Y IDTEHR SETHuLR0
C3FND SETOH250
* [ SET0N300
0007 ATA ﬂ/'A'/-B/tnu'/ SFIon3lo
ngaA NATA BLahS/ " SETON320
e r v a e s c e n e ——— -— - ISET0H330
Cl -———— ISETON340
Ci ISETO43%0
Ccl HPURPOSF o LOFATFQ FILE O "™MARTAP? AND COORDINATES TSETOuIR
cy GQUTINES TO AHALYSE *OTSPLaYY CONTROL CARDS 1T _SFINLATO
Cl 1S T00I00
Cl ISETG IR0
Cl - 15FIN0400
C SFT0r4l0
C SETOu&20
nene DImENS [ON NUMVECC30)vF (a) SFI0N430
ol DIMENSTON CanD{h2) ¢ ARRA SETRJ440
ce SFTIRn45Q
LUD R BIMENSION DOTCATLIE2Y SETNJ)460
Cce SET0D4T0
noy2 EWEVALENCE ( DGTCAT(I) » CARDI(L} ) SETNGH4R0
ca SEINN&90
anE ce DaTA  YHCD/ tYr /5 NHCDS *NE f4 FILVEC/ 1 » 'Ft / §;§3?2?3
]
nnls DIMENQIOw FquECG?I SFEI00520
615 OATA QHUMZ DRI A4 SETOUS 30
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anyy OUIMFRGIDT SLASH SETNNGS0
nojr DATA SLASHIlc'/'/ SETRY560
Cn SETO097D
C InNlZ Se10u5n0
[ - -y SETHA590
[ SETNuAD)
c SFTaG610
c SET00620
c SETNN4S30
E READ FIAST CONTROL CARD FOR MAPTAP UNIT AND FILE NUMBER g; nugéo
- auéesn
[ SETONAGD
nol9 READ{CARDUNT+1} CARD SETH6T0
[l 13 FORMATI10Ke62A)) SETNuARY
szt B s ] 2
= gn760
0023 J = NKTCHR(?MRD-COL) SETOHTIO
o024 ? IF {JEQHLANKY GO D SET607P0
noezs - IF (JaNE.UHCD) SETNNT30
noRéE J = FINOI12(CA RD-COLrEGUUEC) SET00740
a7 IF _(JuNEsZ2) GO SETN0IS0
Ni2A 1STA4T = 0 SETONT6O
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FILF SFTue]
) J = MUMRFRICA CUL +MAPTAP ¢ ISTART)
NG a0 ) = FInUlP C LsFﬂUVECi
N3y IF IJ.ﬂF ) GO T
an3o iSTaw
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g G To Ly
k™ 9 1F (l.lF.!ACHI GO TO &4
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nny IF [ 1'F,7) G0 TQ 6
n I = HUTCARECaRCUL )
a1y IF t(JeEusFnlu) w0 T2 5
fhan IF (JuEG AT GO 10 2
nia) ah THh s
fllu & IF (Jel:£,F=ClU} GO TO 6
no4s 5 J = F[unlatcawH.cUL-FQUVEr)
LR YA TE etk o7 GU 7O
nR4R ISTarRT = 0
LY, NS J = R RERLT AHD.cﬁL-NFILF-ISTART)
foeT J = FIt12(CARD»COL «ENUVEL
Qw4 IF 11 B2 B0 TO
L TR ISTART = O
ngen J o= AP e (CALY . CUL s MARPTAP . ISTAKT)
Al an TA 10
LU ] “RITFiG.T)
nn=3 7T Fid»AT({ 1 EFRUR ON MAPTAP CARDY)
g et 10 COMTLiF
035 IF (NFILFLF«0) NFILF = 1
nnsA c Stwlal = NFILF
g UFT TAPE wFabDY
nnR7 410 REAINN 4arTapP
neE -+ IF ( NFFLE FRs T ) GO TO S0
s NF = ~FIL
naen Cetl F%HS?L(M&PTAP NF.!%TAT)
fine] IF (ISTAT LFu. 1) Gﬂ T
Qi1tym 2 «[TE{Gs 4%)  HFs [STAT
nnni 85 FuwwAYL////7 %!-'*ﬂﬁﬂﬂ NSPLAY/SETUP3  ..e ERROR CONDITION ON ATTE®
T 7O POSTTITUN MAPTAP OVFRYe 18934y IFILESY// GXs
P oruowuw FHRSFL STaTuS CODE =';i4-3xs'.-. AﬁURTING RUN w#Rafzr/1H]}
fNFa KEATNT 1aPTap
Ne- c CallL CVhan-
c JEAD MAPTAP
C  eeescceccccsecaa- [RR R —— - -
¢
kA SO COBTINUE
nReT CatiFLGa=]
nNeas QEAD(MAQTQP) CﬂnrttllqrnnTE{PlanFLb.&ﬂCOMB.bMFEhTfNUCLSB.
OFLD2eMOSUAP Y MOFET 2y TOTVT2 s NUCAT » VARS 22
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nOng ROAT=AUDEAT
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onty CAaTF{ f+20
noie h(ﬂT-hH -p
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E.3 SOFIWARE SUBPROGRAM NO. 3 (DSPLY2)

Subprogram DSPLY2 performs the bulk of the summary information

for the DISPLAY processor. It proceeds on a field-by-field

basis, using MAPTAP machine classification information. It writes
a formatted display map (Universal or LARSYS I1}.

B.3.1 Linkages

Subprogram DSPLY2 is called by the DISPLAY processor driver
DSPLAY. It calls LISTSM, MAPHD, DESIG, PCT, FLDBOR, and PRTSUM,

and EOD-LARSYS utility routines RWRITE, SETMRG, WRTHED, WRTLN,
BNT4Al, RREAD.

E.3.2 Interfacés

DSPLY2 has included labeled common blocks /GLOBAL/ and /DISPL/.

E.3.3 Inputs

Calling Sequence:

Keyword Dimension In/Out Description
TRNSAV (4, NOFLD2) In Generally, used for

dot storage in P1
rung, not used except’
for extraction of
machine classification
information in LIST

processing.

TRNFLD (5, NOFLD2) In

TRNVER (2, TOTVT2) In

TSTSAV (4, NOFLD3) In In LIST processing DO/DU
field information
{otherwise, TEST or DO/DU
field information).

TSTFLD (5, NOFLD3) In

/75



Keyword Dimension In/Out Description

TSTVER (2, TOTVT3) In

PCTAB (NOTRFD, 1) Out Subclass number of
machine classification

- for 209 dots

LISTSW 1 In For description of
these LIST wvariables,
see subsection E.2.3

GTUNIT 1 In

GTFILE 1 In

ATUNIT 1 In

ATFILE 1 In

PPUNIT 1 In

PPFILE i In

NAMECT 1 In

ALP 2 In

E.3.4 OQutputs

A Universal or LARSYS II formatted classification display map may
be produced.

E.3.5 ©Storage Regquirements

68206

E.3.6 Description

Subprogram DSPLY2 has been expanded to accomodate LIST processing.
If LISTSW is on, an extraction is made of the machine classification
results for the entire 209 dot grid. This extraction is done

after modification of classification results by DO/DU input fields
and/or thresholding)both regular options of EOD-LARSYS. Machine

“3;3g// /76



classification results are stored in PCTAB., Within the
major field loop, a call is made to LISTSM for CCIT
report generation and proportion estimation using Type 2
dots from any or all of ground truth, PPTC, and AT dot
files.

Flowchart

N/A

Listing

3=39"
/77
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IF (PTS .GT. 10n0) wRITF{AP? NnSPgl 600
[F (PTS .GT. tognl STaP NSEOIALU
FORMAT (0 DTSPLAY oILL ACCEPT ONLY 1000 PTS/SCAN LINETY) NSFN1&20
15T T=SASTR [SPe1430
1END=S £k NN NSPOi640
1€ (PlS.rf,n} GO TO 31n DSEO1650
-RFC = | ROP Bl A6
(e ah 1 1+NESNTH DoPnl 670
aIRE Repaioid
0TAL§ ) ()
P T T oL N1 RFHQ gggg ;?g
dThT OUT THF UMN  NHM
--l ----------- E ------------ - - . wm=SPOLTL0
- nsenl 730
J = 0 NSE01740
CilL SFTUHf{nANs6R) DSPOLET50
1r (N0 6P e a0 20 TU A5 DSPOLT6O
vRYTFG=] Darn1TTn
£ 10 370 NSPOL IR0
FrIFG=1 DSFO17%0
GO TO K16 DSPNLRAQ
cCOHTIMIE nsPNjaln
SPKNT =0 psSPOlsen
CulteTr=i H5ralA30
Naliapv=1 NSPOLA4N
L&ST=0 nSPa1Aasy
START=,FALSE . DSEOTHED
Futl =.FALSF. DsSPoinTe
Ti=1 GSPDLAAD
I¢g=p 0SP0 1490
13=2 GSPnis00
Jd=1 ASEALIGL0
AlimFS=NRU 14D 0501920
PEANIMARTAPY TLINE{J) o tIR{T9d) ¢ I=T9PTSHy (VRII) s I=1PTS) DSPOiv30
IF (ILIME (D) o F,0)G0 TQ 105 Ssgg ggg
b
IF DFSTGNATED FIELDS HAVE HFEN InPUT, SET THE I+ ARRAY FOR PIXELS DSEAIG&D
Fo THOSE FIFLDS, DSPN1670
IF(DESKEY+FR1ICALL NFSIGH llTNE(J).IR(].J)tTSTSAV-TSTFLDoTSTVER. 05PH1980
NOFLD 3+ SAMSTHySAYFND«SAMINC) nsenl3an
nnoa I=1.0TS ASEO>000
L= Intlyd) USHNPO10
IFIL.FO. G0 TO Lon NSEAAN2D
IF{L.E3a00SUA3Y G0 TO 92 0SP32030
[F (L.GT.HUSUNIIGO TO 95 DSPORa40
NSPOADNSD
ThESHOL DInG DSEO20NAR
DSPQA0T0
THF VAL UE oF TrF QUADRATIC FORM MUST AE FXTRACTED FROM VR FOR THPFB;ERngg
p
Q = =p#yR = CON fskgslon
NSkERAY10
DSPARPYI20
IF{THHSKY FR.0}G0 TO a8 (G D]
lFII-?.“VHIIl-CONlL)J.LTo THRESIL) GO YO 95 nsPa214n
CONTIMIE DS/ 154
DSEN?160
TI0L = TOTAL PIXELS THRESHOLDEDs BY SUBCLASS Bgzgs%;g
TTOL{L) = TTOL(L} + 1 nSen21e0
1R({T+Jd) = NOSUB NSHN2200
L = NOSUAZ LSHNL210
. DSHO22P0
0TALS = TOTAL NOs PIXFLS CLASSIFIEDR INTQ EACH SUBCLASS nSra P30
INCLUDING THRFSHOLDED AND DESIGNWATED OTHFHR s DESIGNATED UNIDENT ngug;gn
0 0
TUTALSIL) = TOTALS(L) + 1 DSPOP260
CUNTINUE DSPaL2T0
DSPO22R0
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FORTRAM Iy & LEVEL 21 DSPLY2 DATE = 763368

FILE fASPLY?

o7y

235 593323353353
z

2322
YRV T
- LXy

~
~N

BUAUSV TR ]
JrE

———
PO O LN T

DVRDVHSIIDIDSDD

PO I U LS |

c»
Ce

c*

10%
1466

A2

HavF 3 LINFS REEN READ
5F§S{ARTJGO T0 105

1IF (Jal. TGO TO 91
STarT=,TrlF .

Ay 1O ol

SPATIAL FILTERING

CONE ARDED MOV 13,1978 TO INMCLUDE LIST PROCESSING
iF ILISTSHBNE.D{|F0 ™ 116

IE (ONTENRLEG.1)
IF LEOTREY:EGe0) wO TO 40
co \TTNuh

TFST TO SEE IF THE CURRENT LINE CONTAINS ANY DOTS
;FV(IEINE(11).GT.TPNVERIZ'N0FL02)[ GO ¥O 114

T a4

ECUT =0

DU 41 Isl«MOFLNZ

IF (TLINELT1)eNES TRNVFP[?vI}I GO TO 42

Ir (rCHTEN.0) PCNT

60 TO a4l

1F {ChT.F0.0) GO TG 41

FCeT = I~}

G0 TO 413

CONT INIE

TF (ILINF (11} .NF,.TRNVERLZ2,NOFLD2)) GO TO 114

FCNY = HOFLDZ

For DOT DATA PROCESSINGs CALL THF INTERNAL SURROUT
RUILD THE CLASSIFICATION PFRFOQRMANCF TAHLE (PCTASH)

0 T 43P

1F lTQTKFV EGa0)CALL PCTCILINFUTL)oIR{L1aT1) o TRNFLD
o TRNSAVPCTANYNOFLD2 4 5AMSTH
FTFATSTREYwFa L) CALL PCTLILINE(I1) o IHC(1eE1) 9 TSTFLIM
@ TSAVePCTARSNOFLDIsSuMSTReSAM
IF (NOMAP,FQLO) B0 TO 134

a%k CODE ADNED NOV 13519784 TO INCLUDE LIST PHROCESSING

IF (LISTSY.NE.OQ) GO TO 117
IF (DOTFRRW.GT.0F GO TO 117

OUTLINE TRAINENG AND/OR TEST FIELLS

]FITRNKEY.FO 13CALL FLNANRLTANNG« L INE(T1) 9 ER{1911) sNOFLD2y
TRH FLU;THNGAV-TRNVEHuNOSUH3vSAMbTRQthENDv

LINTNC)

54
IF(TSTFEY Fi}a l)CALL FthURlTQfNOolLINF{IIl|IR(1|I!)-NOFL&3,

09,57 /49

NSPec2s0

-
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-
o

SOOIV LLOLDLDODOLCDDIITHIL YL Duimddnd=i =i~ PP PP T PODNTN AL ASTARE P8 PP opSd P el o tdwioly
AL M= 5.0 T P JS W DO D0 AP LI D0 DDt P P W=D O W I J148 W0t 5D 20 = DN S LI O LR D J1LE W POt 0 20 =J P W I e

R

DSPas

DIPTITITIIIC
it NN N DNAA
O T OO0 o OO DO OISO OCO T OO IOU S D IDOODVI00OTOC

OOSDoOoDoICDOoDR DO O0DDITOSDDOIOODIDRIDOoIDONIDD
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FORTRAN TV (o LEVEL

FILF ASPLY?

IV DHO
>
>

203222V P
n
¥

oUBID EE e Y-
- T
- 5

PAIZIID
ik el e ol
T=d Db

SDD20

201

ce
Ce

71 OSPLY2 DATE = T8338 09/57749

- TSTFLD «TSYSAV 4 TSTVERWNOSURI» SAMSTR ¢ SAMEND ¢ 05903050

- SAMINCLININC) aPo38640
SET UP SYMROLS FOR THIS LINE. FIRST MAKE SURE I/70 FHOM LASY LINE OSP030T0
IS COMPLETFD, DSPO30REG
CUNTINUE NSP33490
DU 170 I=1.9TS nsPo3i100
L oz IR{JeI1} NSE03110
1F (L FT,0)0HT L] ) =HL ANK DSHE03120
TFILMFL0)OUT (1) 2SYMMTY (L} nsern313o0
confinié enedles
»RTTE FINST 110 SaAMPLES ON LINE PRINTER AND THE REST ON DRUM gggg; ?3
1RT5=PTS DSPO 4140
IFLIPTSuT,110) IPTS=]10 NSPD3I190
IF(PTS.LF110) G0 TO 126 DSPGI200
IPD=PTS=110 AsSFA3Z10
IFEFULL) G TD 125 05P 03220
Call HaRITF{ADPES.OUT(111) s TPDLSTAT) 05P03230
ANPFSzANRr S 1PY) NnsEN3740
NMLIML N =DHUM N Y DOPDIZS0H
IF{nrFSeIPD .LE. DRUMAD +NRMKRDIS)IRO TH 125 DSPN 3260
FuLL=. Tk, Do 03270
uhtTan.?an!ILIﬁE(IlI.tourdrls! 1+ 1PTS) . gggg%ggg
IS CLASSIFTCATION MaP TO RE OUTPUT IN UNIVERSAL OR LARSYS 65203300
FORMAT NsPD3310
DSP03I320
IFf (MAPFMT LLF. 0} GO TO E2ao DSPG3330
15PQ 3340
CrECK TO SEF IF LAST #RITE IS COMPLETYED DSHA3IR5G
09PN I340
GQ TO {155+160)y HOREC T OFE
NSPR3340
HRITE HEADEH RECDRD NSPN3349¢0
nSPN3Isa0n
Ne =] 05F03418
LIFS = 0 DsP03420
FraT =1 PSP 4430
LSTLIN = 0 05203440
HIEC = 2 PSP I45D
NOFTLf = NOFILE & } NSEN 3460
CALL WRTHED (NCSFEAT»PTS e MAPFMT « MAPUNT) gg;g?:gg
wiTTE DATA RECURD NSPO 3490
NSPOAS00
LNFS LNES ¢+ } (5PN 3510
j13 GLNF§ Fﬂ. LINESY LSTLIN = &1 NSEOIS20
rALL uDT H{l+T1)4LSTLIN) NEP0AS3g
COATIN NSPO3540
IF(ILIN&(Ial.En 0)GC TO 201 NSPAIRSD
PSPOIRG0
SET INDICFS AND G0 HEAD NEXT LINE DSPH3ISTO
DSPNIRA0
J=11 1SP0 3590
1=i2 NSPO3&R0
G pecgiate
0 TO0 9 5P 03630
05P031640
LAST LINE IN THIS FIELD HAS BEEN READ. MAKE SURF LAST 2 LINES DSPO6SG
e Recasced

6
LaST=LAS DSPO 1660
FILAST.EQ.2)G0 TO 203 0SPH1A90
315 BebaIT1o
G0 TO 115 NSHOIT20
DSPGATIN
NUW FIMISH PRINTING MAP FOR THIS FIELD. NSP0 3740
Lo nsPo3Tag
03 ruutlnn& 05P0 3760
¢ A’FMT .GTa 0) WRITE (6+2200)NOFILE+FLDESCs (FORMAT L1 o MAPFMT) gggg;;gg
i1 FbuMth///fﬁso'FILE NG = ¢ 2 [6e/T0h FFEELD NAME - 1y A4s/ NSFO3TI0
7? TG4 ! - lqaaac!Tﬁq.'ﬂo. RECOHUS ~ #1416 NSPO3AH0
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FORTRAM TV G
FILF SpLY?
niuy

Nte3
n} g

DD 200D
WU RV UY

02

n2is -

LrEt

LEYFL 21 DSPLYZ - DATE = 78338 03/5T749
IF (HOMAP (LE. 0 ) 6O TO 230 DS5PNIA10
!FIPIS LE.1103GO TO 230 Régggggg

- L]
={ DSPNIRLD
:w!FG 20 NSPH 4850
lF{NAUFS GT.LINF%INHUFQ LINES OSPH3AK0
PTS=PTS~=1L10 NSEAIRTH
L#TS=110 NSPO3INA0
NwDTHSSKPTS /110 NSPo 3490
TF (20N (KPTSe110) oHE + OINWDTHS=NWDTHS+] nSPoisos
LASTRCSMUD {(KRTS118) RSENI914Q
IF(LASTRC.ED,NILASTRC=1T0 nNSENIN2NH
I=n NSPNIIG
219 i=l+]) NDSEN 1940
Ir {1.6T.400THS)Y 6O TO 270 S0 1950
| 1M =R NSPNINAREG
wR{F G2 HSHO 970
GO_T0 30 19P049AD
el EPRTFG=2 RSN 3900
GUTD 5140 SR04 00
2ee COMT EUE DSPO40) 0
IF(l.Fu.uwnTHSlLPTS L&4STRC Skaan2q
nanﬁ:ﬁRJMnD ISP N«030
My pns =).HH SPO+040
caLL DREnU(nnﬂFSoBUF(l.Jl-LPTS;JSTATGJ)} LT
AURESSADHES+KFTS DSPN4D60
LInCuT=LTINCHT + ] DSP0L0T0
205 rOnT1nlE NSEN40A0
LInF=) TNSTR BSENA)Q)
" [HIIF =) onlgi 2 §111]
ca FINEISHFD ~FARTNG DSPNG]]0
210 IF(JSTATLIHUFY LFR. 1160 TO P10 NS0 120
AITE LA 240 L TNFe (RUF {IK+ TRUF) ¢ IK=1+LPTS) DSP04Y 30
LYaF = LINF + CLININC NSPNalsat
LINCKT=L INCNT +) DYFO«Y 50
I (L InerNT AT, DRUMLNIGD TO 215 nNSPOsl a0
Cal L «HEAD{AURFSe]UF (1o« TRUF) oL PTSs USTAT(IBUF)) DSEOa]T0
wAOuE S AISES + KRTS D5P061R0
P15 T sk =THUE #] DSPHG190
FELT AF o3 T aMelFS) THUF =) NSkas20n
FFILINFGLE 4 INENDYGU TO 210 DSPG«2}y
Abz=An + LPTS DSPna2P0
G0 TN 2u DSP04230
220 CUNT FNIE DSP04240
P40 FORMATIY 1+1792X911041) DS 04290
IFIFILTERLFQ.NIGO FO 730 _ DGHB4260
WHITF (A 1053 SPEKNT DSPO42TH
NS FURMAT(/Y THE CLASSIFTCATION OF 14741 PIXELS WAS CHANGED AS A RFSUDSPQapan
# OF SPATTAL FILTFRINGS /) NSkKNaz2ag
230 COnNT ITNUE NSPN4300
254 CUNTINNE 05PN&110
Lo 05K¥Na320
Co PRINT CLASSTE [CATION SUMMARY FOR-THIS FIFLO PSP Hu33N
ce NSPO4340
CaLl SFIMRGLARsGeHA) NSPN&3810
Catl PanquTnTALH;TTnL-F!DEGC) DSPN&360
IF _(LISTSwaNE SO ¥ 9 NSPO&3T0
cx IF { NOTREY JEQe 0 .nq. NDTERR «GTs 0 } GO TO 500 »gﬁgaggg
i

ce DuTS IN THE DESIbNATED AREA OR NOY IN THE CLASSIFIED AREA WILL DSEN4400
Ce HAVE PCTAb JSP044]10
C NSO 44 20
E*‘* CODE annElL NOV 13 91974 TO INCLUDE LIST PRUCESSING )Ezgak3g
' 444
245 CONT INMUE Nar044a50Q
L LYFRaakd
DSPNsaTH
WRITF (A45) 05K04400
5 FORMAT L]1M]1} DNSE a4
- B 7 CHPCTs)<«NOFLDZ DSPR&500
IF _(PCTAR(CHPCT Y1) oLF.NOSHHI) 60 TO A NSPN4510
W ITF (Ge4) TRMYER{]oCHPCT) ¢ TRNVER (2+CHPCT) DSPD4SP0
oggvngr(//3lc 'ROT (t o Ide ¢ 9% 4 [49 v ) 1S IN THE DESIGNATED A9825n2§3u
40
DCTARICHIECT 1Y = O DSK04S50
CIVA NS 2 [ T 1210
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FOITRAM IV & LFVEL 21 .

FILF 1 a vy

1305
BNk
nin?
n3ne
nIG9

nino
n31t

> o
o
= -
w ")

22OOBOSDODY
widid el ia) Ao osd ak W

YL e testan ot
N D DTS

OSPLY2 DATE = 7H33A 09/57/4%

Cca 1F THF DATIS POSITION l% NUT COMPATIALE WITH THF CLASSIFICATION DSPN5370
ce HECORDs PCTARGIJeL)Y = 05P0S 340
Ceo DSPO%35y
232 I (PrTefY NFL0) GO TO 430 DSPO%360
N0 431 I=}eNOFLD2 NSPOS3ITYH

431 ECTAa1) =0 NSPOL3RD
PCETxeY = | NsPN-399
a8 B 4lt *:RfNT-FCNT NSEORe00
SamMOF=TUSYFR {1 +K) = SAMSTR nSPOV410
SAMPS=GAsGF/SAMINC + 1 [1SPOS420
CrGPS= (SA~PS—=])8SAaU]NC DSP0S430
SAasNE = SAIF + SAMSTR NSPNN440

CHELS = (HGQUS &+ SuuSTH DSPN-a5n

If _(FeSPShEL.58MDF) GO TD 421 NSPNxGAY
hCan(K.lJ = [R{SA¥PS.11} 505470
0 TN 411 HSPOS4 RO
421 PLCTAH({K.1) = 0 NSHEO5490
431 COLTI s (1SP04506
Gl TO Lta - r5¢0~510
c NSPA-&524
€ nNsPo5530
cnnﬂﬁﬂﬁncouedGDGQ#&QQDﬁDQéﬂOﬁﬂﬂbﬂﬂﬁﬁﬁbﬂﬁadﬁﬂﬁﬂﬂﬂhﬁbbﬁﬂﬂﬁﬁﬂiiibﬁéﬁGGQG#nnannsﬁqo
[ NSPN-550
C DSEASSHD
E INTExNAL SURKQUTINE DOTSUK N Réﬁg:%;g
Ct PUSPUSE - TO COMPUTE BOTH UNCOPRFCTEN PROPORTIONS AND BIAS<CORRE 0s#N-590
cn PﬁﬂﬂﬂdiInNS OF THE ANBLYST=LARFLEN CATEGOHIES TN THE CLASSIFIED NSeN5600
CP ,amFra  BLSU COMPUTFS THek ALPHA TAMLE AMD QUTPUTS Twh CATFGORY psPps61n
[d CLASQIFerTInN PERFUHMANCE SUMPARTFS = SHNS621
ce €1} Shmmany QOF AN&LYST*LAHEL&U CATFGORIES VFHSUS TOTAL NSHOILA3Z0
(o] MUMEER UF D074 CLASSIFIED INTU EACH CATEGURY. DSPNLAL0
g* ?) CLAQSIFICATION RUMMAHY FOK FACH lNDIVlDUﬁL 007, ggﬁgﬁgﬁg
bl
rqnoonouﬂaoﬁ#ﬁqannuﬂ#ﬁ*unﬁ§a9§#u¢ﬂnuuﬁ#uneaawhbnﬂundnﬁﬂnﬂqo«noooonﬂﬂunﬂansp95570
ce DS os660
Co INITIALLIZE ARRAYS SEOL490
Cw 0SPELT 0
AN TYrF=TRYSAVI(A41) NSKEa7T10
[ FrieDY FLAG FO” INVALID SURCI 85S NSPN=T20
MOGROON==5H43 DSPOL730
Cw MUMBRER OF nUT LABLFD CATAGORIES napps7ag
tCAT=NOTKFY NePO-1750
ce MUMHE R OF CLASSIFICATION DOT CATAGORIES DSPOLSTRD
MCLAT=10C AT ) nsSPOsT70
[og ] Hy . DF CLhSGIFlED CAT. + | FOR THRESHOLOED DOTS nsSPoaTAG
HCLCAT = NOCA 1 USHOSTY0
Cc# NSENSRGD
Cc ON INEUT TO DOTSUM, NSP0-Al0
C# Iatnayilel) = GCHATC USAGE SPOLHPO
ce TeaSavicsa]] = MAPTAP CATFGORY NOs CORRESPONDING TO THE DOT'S NSPOSRIN
Ca Teusav({3.1) = N0OY TYPF =] _OR DSPO-HLO
ce TRNSAV(AsT) = NO. OF VEWTICES FOR™THE DOT =P NSEGnASH
ce BSPN-A60
Cce IPNvE<{le[) = nﬂ} SAMBLF ND, DSPU-ATH
Co Turver oo ) = LINF NO, NRPASHAD
ce PSPOSAGN
Ce FOR T = 142 ase ¢ NO. OF NDOTS P H4200
[ - DSP Oyl
[ _ NSPAS929
N0 610 1=1«40FLD2 PSPO»930
Coe LARLED DOT CaYTAGOHY RSP N5%40
ToNSav (3¢ 1) =THNSAV (201} 5P 049950

[ VERTEL SArPLE uF DOT NSPN~96
TuSAY (1 1) =THNVFH T T) NSPOS970
Cs L INE MuUMHFR OF DOT NSPNSSRD
THUSAY (2o ) =THNVEH (24 1) NSPHSIGN
Hih COnTIMJE NSEON00G
no 63n 1=} +NOCLCAT DsHaNN10
CLTOT(I:=0 N9PN6Y20

A0 CONT TrJF BSPOADI0
NY 130 I=1eMQCAT DSPRADA0
LALTOT{I) = @ NsLPde050
kit enganes
z 06079
DO 690 J=1+NCLCAT DSFOAORD
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FORT-aM Iv 6 LEVEL 21 DSPLYZ2 ~ PATE = T8338 09/57/749 PAGE 0009
FItF (SPEY2

nyzy LARCLStI«J) = © DSPOA090
n3zg ARD CONT IMUE O5PgA100
nige rl?n CUNT INUE gggggglg
ce COMPUTF TOTAL NUMBFR OF PIXFLS CLASSIFIED IN TUTAL CLASSIFIED DSPﬂﬁlgn
Ce AnFA WITHOUT THRESHGLDED PIXELS nspPgelan
Cc# GSe0R180
N6 PILTOT=0,0 NSPO&LAD
n3z7 fin A20 1=1NOSURZ neronl7n
FXER! PIXTOT=P1xTUT + TOTALS(I) NSEOATHO
n3sc ch?n CONT ITIUF ggzg:}gg
o

ce caLCULATE TOTAL NO. PIXFLS FOR FACH ANALYST-LABFLED CATEGORY ggggﬁ;ég

c» L]
a130 B0 031 I=lah0SURE NAPNRP 3N
nayy CAT = SUBCAT (D) NEPNAPLG
n33? LRLTOTI(CAT) = LBLYOT(CAT) + TOTFALSLI) NSPO&250
n31y ~31 ConT THUF pSP a6l
ce DSPRePT0
Ce COYPUTE DOT TOTALS CLASSIFIFD BY CATEGORY DSENAE2RN
Le RSP )ALG0
N3G ) _Aan [=]+40FLD2 SEOAAND
AR SHACL=PCTAR{]s]]) NSFRE3Y0
7 34 . IF (SUr CLJLE LN URGSIURCL «GTNOSURS) GO TO 641 NY4POAR3IZ0
n3azy CAaT=SURCAT {SURLCL ) 9P 04330
n33v CLTOT(CAT ) =CLTOTHCAT) + 1 N NSsPin3an
nq39 L0 10 643 NSKEO63I5()
niyeh ~51 cOnT INUE DAPOAIARD
LELS] PCTad(Ial) = NOGOOD PSPOAITY
Lk 1 643 CONT INUE DSP QL3R
n347 cgao ConT Inut ggﬁgbgzg

L]
ce BUILN aN ORDERED SET OF 00T CATEGORY LABELS FOR ANALYST-LABELED DSEGH410D
[ CATEGNHIES 0SPOaGPl
Ca NSP0&4 30
344 J=1 DSEGaL440
n345 LHL=TRNGAV (341} NSEN&450
n3lank OUTOI{Ss1Y = CATNAMILALY DIPNSLED
N3a? DUTORN({Je2) = LA NP NmaTQ
Ny 2 L0 B0 T=2«NOFLDZ DSPhaanh
n340 LEL=TRNSAV .1 DSPO544G0
n3Igg DO 6AN K=, NSPAMSO0
nis1 IF(LHL.EGQ.GOTORD IR 2)) GO TGO 49 DSANG51N
i 6610 ConTInE nSrabs2Q
n3s3 =+l NSEQnS3Y
B DOTOMDE L) = CATHNAMILALY DSPOASL0
N3G LOTORD(Je2) = LHL NYPLASSD
NS4 %9 COMT INIJE NSPOASEKD
1357 6510 CONTIMIE DSPOaSTY
ce PDSPOLRAD
n3GHH ce IF { J JNEs MDCAT )} WRITEL6»3003) J ¢ NOCAT gggg?zgn
-1}
r3ng IN03 FOAMAT (/277 SXy 10880 NSPLY2/00TSUM =~ DISCREPANCY IN NOTFILE INFODSPOS&L10
opmaATIUN #adnas 27 2TRe'NDe OF DOT CATEGORY LARFLS MATCHING MAPTAP DSP0662d
#CATEGO~Y NAMFS =v 5 1A/7 PTie N0, OF DOT CATEGORIES IS GIVEN AS =NSGPR+630
® v g 16 27/7 ) NaPfis640
cw NYPAAASD
Q3hn D0 53 J=1.NDCAT NSPAnRED
fNinl K = | DSPRK6TH
nls2 DU §2 Js1eNDCAT NSPNF680
LELK! JK 2 NOTOY0 (Je2) NSPN&690
LTS IF [JK.ME.() GO TO 5] RSHENAT00
niks 0Ll {Ks1) = DOTORD(Js]) Nepnn71In
N6k DOTLRL (Ky ) = DOTORD (Ja2) DSPOLT20
n3i6T 51 COnTItHE NSPOAT30
036N 52 CUnTHiaE DSPO6T 40
[T 53 CONTIINMIE DSPORTS0
C# NSPMATHD
ce CUMPUTE UNCQRRECTED PROPORTIONS OF DOT CATEGORIFS OVER THE TOTAL DNSPLATTID
co AHEA CLASSIFIED . NSFORTRD
C* DSPOhTS0
e DG 70 I=1yMOCAT NSP0AROG
0371 JEPOTLRL{I .2) DSPNAELD
031> PUNC(T) = FLOAT(LBLTOT(J})/PIXTOT NSP06AZEH
n3iT3 70 CONT IMIE D5PO6A30
c* OSPQ6R40
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FNRTRAN 1V 5 LEVFL

FIlF 1 SPLY?P

AR}y

A3eT

n4n4

409

PO
Rl Rl X
e Pt et et
WP T

2IZDD DO
ShbbhEe bbb
RV T
W8 D

Co
e
e

21 nsPLY2 DATE = 78338 09/57/49
TrITIALYZE THNSAV(&91)s1=14NOFLD2 lNO- 0OF DOTS) TO CONTAIN 0SPNEASH
CLASSIFICATION CATEGORY NUNHEP OF pOT 1. gg;ggg?g

DY 68N [=1+NOFLDZ PSPOAHRAD
SUARCL = wCTAaH(1s1) NSPNLAGE
IF {SUACL LENLNGGOOD) CAT_ = NOGHOD DSEOLASO0
TFE {SUSCL o FUaMOSUAI) CATSNOCAT ¢ 1 NSPNAY]10
IF{SUNCL « GF » 1 « AND » SUBCL o LF « NOSUBZ) CATSSUBCAT (SUBCL) SPONnG20
THtiSaV {4+ 1) =CAT SPRAYI0

CONT INUF SPOAI40

SEO6950

SEORS
TatLF OF INTALS OF ANALYST-LABELED DOT CATEGORIES VERSUS 5
CLASSTIFIED NOT CATEGORIES. LABCLS(LABELED CaT CLASSIFIED CAT) S

NO 615 J=14MOFLD2
CLS=THNSAY (o)
IF _(CLS.EN.NOGCOD) GO TO 616
LE=TRIGAV (35J)
CARCLSILHyELS) = LABCLS(LARsCLS) ¢ )
CONE [YUF
€ONT JNUE
COMPUTF ALPHA TABLE FOR LABFLED VERSUS CLASSIFIED DOTS
NO_ 161 1=1,NOCAT
N0 1= J=]14HDCAT
TFICLTOT(I) ,LF<0) GO TO 153
ALFHA(Ted) = FLOATILABCLS(Jy[1 )1/ FLOATICLTOT(I})
G0 _TH 154
ALPHA (Tyd) = 0.0
CONT INUE
CONTTINUE
CONTIRUE

COPUTE CuRRFCTED PROPORTIONS FOR LAHELED DOT CATEGORIES

N 1Ry I=1.NDCAT
PCTNT=D
DU 170 ) = NOC .
PCYQI= PCTUT + ALPHA(JcI)“PUNC(J)
CO"I E

PLORRLT}=FCTOTH#1 0D
CONTINNE

MAKE PUNC aND ALPHA TO REPRESENT PERCENTAGES

0O 1RG5 J=]1+4NDCAT
gumc%%}[PUMC(J) * 100.0
RLRA T o0) " BOERHA T, d) * 10040
COMTIM

CONTTNY

CALCULATE TOTAL NO. LASELFD DOTS IN EACH LARBELED DOT CATEGORY

10 163 J=14NOCAT

LeLsNOTLAEL (Je2}

04 190 I=1.NOFLD

IF {THNSAV L 3.1).FG.LBLJ TOTLBL{JI=TOTLBL (1} +]
ot

FOTTH HILL CONTAIN TCTAL THRESHOLDED DOTS IN EACH ANALYST=LABELED

CATEGOR

=1 +NDCAT
= LARCLS{IoNCLCAT)
MARY TABLES

Te31K2%3

ZE=XXD
ﬁ m

SOICOCDBL L0
T P Y D DD

i
DOTOOOCTIODIIDDICIDIDDOS

I
T

DIVDVLTCoOTIOTVOTIVTDODVO SO IDISGTON
SEATHANYIWGANIN S DA NN
d ol o ma g, g ) ] ol i g 2 e S ] e i =TT T

PTTTOVLLT

P T L i N T, N
SRS F LN O L D=3 NS W=D X

NI IR )Y

DTDIUITVLTODIOLTLETD
PO ODooOIDOISDDODROOLoOOIDOoOODODADIDDIDDIOD

o e =] vl ] o e =l S S g d el ol s g ] e ] g

STDITIIDTOTIOQDDIID
A AATLNAT LA E 88 28 08 8PP L ) w badaha Wi

Bl e L e e e e E e e T e = = = L T e T e e e = T ]

DD PO E N 2 DO S S L= S DR SIS WD

SoocooooOns
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FARTPAN Tv O LEVFL

FILF [SPLY?
Nazs

n§1}

-2
Ptk

[
7
7
7
T
asq7
7
4
H
R
[
H

21 psPLYZ2 DATE = 78338 09/57/49
IFINDCAT.GT.IDINN=30 OSPOTEE0
o0 wnTTF (6s 1000 04PT620
1000 FURMATIIR] T3S 1D0T DATA PERFORMANCE SUMMAKY '} DSPOTO30
HITE [6e1N02) OSPOT640
1062 FUWE?th T7%+ * {SUMMARY OF ANALYST LARFLED VERSUS CLASSIFIED CATFPHDEE%;ggg
,.;ii- )
WHITFifs10NG) nsPo7eTn
1004 FORMAT (/7o TR2e VANALYST o T149 9 TOTAL NUMBFRY T3]+ 'PERCENT 4+ T464 INUMRENSPRTAHD
l;ié?.lUﬁCHWRECThD'¢T76|lBTAS'qua-'DOT CLASSIFICATION SUMMAHY ) Rggg;?zg
o CYSLLLY!
1005 FORMAT (T2 tLAMELEL 9 TISy VANALYST Uy T30+ YCORRECTLY $ o T4 VTARESHOLDEDDSPOTTI0
.I?gzac?rtznnvv,TTb.'cOHRECTED'-Tlué-'tALPﬂA)'J Hggg;;gg
e L 100A)
1006 FORVAT (FoetiiuT o Tl4s tLAGELED NOTS1, 7299 CLASSIFIER Y s TSHeWPROPORTINNSPOTTAD
Gr!-TT4.'CATFu0HY') ’ DSENTIS0
RITF AL LUNR) {CATNAM{T) s 1T ene) nNseatT160
1004 gﬂ“;h{iTZ- 'CﬂTFhHPY'-T62-'¥'oT?3|'PROPOHTION"lx'3€91vn4)/T77v'%‘?gzg;;;g
¥
i 101N 1=y ekn ﬁQPﬂTTQU
FLE = (FLJATELARCLS LI+ D))/ FIDATITOTLRL (1)) @ RSPOTRON
hhTTF(ﬁo?ﬂﬂllﬂUTlFL(lelvTUTL“L(I)oPCCuTUT‘HR(I)vPUNC(]),PCORH(I)OD SEO7H10
Gl anCLS (e J) =K o020 NSPOTH20
2001 4;"/)')“‘!"7(/T‘tvﬂ!ole'uI‘OvT'!ﬂ WFTe3sT4S 1 44TEOsFT.34TT49FTe 3179].3(1’6-7'35“28;228
CalL S3I1481iFFTI{I1v1+62) OSPOTASD
W~ ITE(SaF 4TI LALPAA LI T) 1 J=K 12 K2} NSEGTRE0
1nlo CUNMTFIMIE DSPNTATO
TF{OCAFaLF« 3V TO POns DSFEOTAEG
K4zt NSPH/IRO0
1200 ARTTF (4,3000) 0SPOT900
IN0O FORAaT(1H1 4 T2 1AMALYST LARELFN o VS0 '00OT CLASSIFICATION SUMMARYS) DSPE7S10
rITELAL3R0T) nSeG7924
8Nl FORSATITIetNOT CATEGDRY ' .T59+0 LALPHA) 0} NSPNT930
K3=n3 « | NSPn7940
Knd = 3 + He= DSPH795(
TFINOCAT JLF S RE) KNN=NOCAT DesppTusL
AnTTE LA 3N02 {CATINAMIT} o =K I 4 KNN) DSLQ797Tn
AIN0Z FOR AT (/TPRem (n4+9KY) DSEDIwHD
) 4000 Jl=exopn DSPNTSNG
wrlTE{AsAuna) DOTLBLLITTo1)s (LAACLS(ITeJ) o J=K3sKNN} nSPOH000
3004 FOURMAT (/ /TR AL T2548016,TXY) psenA0la
Ky=KNN=K3+] pSERM020
CALL HOl4a1 (FMT4(3) 9] aXN) DS£0HB30
W ITE LA« FMTHY [ALPHA T o TT) o J=KF a KNN) NSPGs04N)
4poo cnmvlnu ; DSEOANGD
(KNh.LE NOCATIGU TO 2005 NSPgROGD
| bk NSepLATa
Gl Td 1204 NSHNH0A0
2005 Cur TTaye SHOA%090
lFlru.nF.unrnT) G0 TO 4999 nsSparlog
wastitt +] rSPo-tin
o= WK e NSPNALRH
lthN nr.wncnfl MNM=NDCAT NSPOul3n
G TO Ay DSPOnlaq
4899 Ruhwﬂ°t¢09hnll THRESH NSH AR YR
4] nYkn 1160
417#(6.5“01) nspoAlTH
5601 Fu--ia T(lchT!qv*DUT DATA PERFORMANCE SUMMARY') PDSHO4]1AB
we ITE {&ebiN?) nSPRARL1S0O
5003 FOAYAT (/TA0,* {SUuMMAKY OF INDIVIDUAL DOTS)Y) nsLa=200
wnITF {A50IN4 nSPOH21 0
5004 FOrMAT(T434'NOT I0 = (SAMPLE+LEINE} 1) pSPok220
Su WP = g LSenH230
hurITE = ROELD2/4 NSPIRA4D
!s(vuniquLn?.«;.bt DIMHRTTE=NHATTE+ ) PSHOH25D
DU 7990 [=)4 WWRITE (ISP R4P60
PR = PG+ 1 NSELA2TY
SA¥PL = §5AMPZ 4 } NSPOAZHD
SAWA=Sa ] ¢+ 3 SPN&290
IF ( Samp? 6T, WNUFLDZY  SaMP2s NOFLD? fHSPOn300
NGAMP = HAMPP = SamP]l « ] DSknA3ln
Call, mNISATIFMTS(3) 91 o NSAMP) DSPOAIPN
WHTTE (A TUNDS) (BLANKS(]} o TRNSAVI19S) o TRNSAVIZ2e5) ¢ S=SAMP] 4 SAMP2) HsSPaK3I30
T005 FO-MAT(//7TTea31A e lH s [0 1HessT3» ) 923X)wAlolH{eI3vlHevI3s1H}) LSPOH340
CaLl RNI4ATIEMTI(3) o2 eNSAMP) NSPRA3S0
Call SMl4aLSFMTI(I0} o eNSAMP) DSPOAIB0
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FARTPAN IV & LEVEL 2} DSPLY? DATE = 78338 f19/5T749 PAGF 0012
FILF Dsply?

n&ay Chl L HMT4AYT{FMT2L4) ot aSAMP) DSPOAIT0
n4ch ColL HETGATIFMT2{14) s 1eNSAMP) DSPBHIAND
C WHEYE(SeFMTL) 15P 84390

Neh5 wet [TE(6OeT0ON01) {RLANKS(Z) +7=1oNSAYP) NSPO&400
N4 A TOOL FudwdT IT743(AL+HACATEBORY +74K) A1 4 BHCATEGORY) bsPnAslo
0427 e ITF {6sn00]1) {RLANKS(7) ¢ 221 4NSA4P) LI LYY
aaae HOpL FORYAT (T143(ALs204 +6X1pAls hapRomeI0
8 Ahle—m—mea —— ) DSPOrd 4]

1469 weTF LR F AT?} DePORASD
LT J=n0 HSkNALAD
asny D1 60O S=SAPLLSAMP2 DSEOA4TO
nenp NENES| ESPnak
NENTY AVZ={ruSey (1+5%) RYRHAGD
AGNG ArCeTRuSaV (445) nSPOALON
AGLR DEF 2 »CTas(Se]) N5P04410
NS4 TraptJds13=CATRA ~{AYZ) neponaeg
NELT IEACFF LENLMIGRONL) 60 TO 59948 nspansag
ARiGE TéER Lle ) =CATHAY {LAC) RO LY
neng IF (HEF JE0oNNSUATITE P (Js 2) =AST PSP OnRSH
05140 TE 221 44 3) =SUENAMDEF) nSP0=560
NSl O T0 wewg DSPNASTO
nh1pP2 RO9R TraP ([ Ja3)=acT NYLOHGRN
ne1n Bl ey SAST DSPOAYON
n“E14 8993 CONT N0 NSFNAR00
AR} 6000 COUTIHUF N NSHaALD
rela wHITE {435020) (TECP (P 1) o TEMP (P2) o TEMP (P 4¢3} 4 P=14d) [SEg-a20
ns17 SH20 FUYMP LTI/ T4e A4 e A0 Ab 96X VLV g Ade ") 1oHX) s AAsSKeAGIGXa? (VpAGe} Y) DoraA630
L TF(Ph.Te2)60 TU 6001 DSPOr64D
ne]n . ko= N DSPRAAGRD
ng2n KITF {ne60D2} NSPadsa0
n521 EN0Z FURMAT {1n)) DSEHORAT
ARD2 60NT CunTlsg DSPOSARD
neEz3 w = T ' 08RG 64D
LR 24 oo COITINIE SPOATRG
aaFac ) TO 508 DSPORT10
T4 L0 DSPOATZ20



E.4 SOFTWARE SUBPROGRAM NO. 4 (DSPLAY)

Subprogram DSPLAY is the driver for the DISPLAY processor of the
EOD-LARSYS system.

E.4.1 Linkages

DSPLAY is called by MONTOR. It calls SETUP3, DSPLYl, DSPLYZ2,
PRTPCT, EMTHRS, and FDIST,.

E.4.2 Interfaces

DSPLAY has included labeled common block /DISPL/.

E.4.3 Inputs

Calling Seguence:

Reyword Dimension In/Out Description
ARRAY Top out blank common used

for data transfer

TOP in Size of ARRAY,
currently = 10600.

E.4.4 OQutputs
N/Aa

E.4.5 Storage Requirements

1532

E.4.6 Description

Subprogram DSPLAY has been modified to incorporate LIST processing.
The calling sequences for DSPLY2 and SETUP3 have been expanded.

If LISTSW is turned on, a transfer around the EMTHRS calls is made.
After the DSPLY2 call is completed, a transfer around the PRTPCT
calls is made.

(These transfers generally follow those made for normal Pl
processing).

a0,



E.4.7 TFlowchart

N/A

E.4.8 Listing

/7/



FORTRAN Tv o LEVFL 21 ~

FILF "Spilay

0ot
0012

aans3

naoas

8005

DSPLAY DATE = 78338 09/55/59
SUAROUTIRE OSPLAY (AKRAY«TOP) DSPOOO10
€ 1 ICIT INTEGER (A 0-2}) ngg“ggg
“eL NTEE -He0- ¥ 0

C Yy NsPpunan
¢ nNappnosn
BIMENSTON ARRAY (1) PSP N6D

C nsSP0G0To
r DSPONORD
i - INsPON09G
1 ———— —— - I0senia100
cl RSPon1le
Cl Colles calL DSELAYLARRAYTOP} O5kENN1 20
r Thsponl3n
1 ARGS . ARPAY = SEF 1HONTOW?Y IDSPOUlG0
Cl Top = SFF CHMONTOR?® TESENG1n0
[ 1INSERD 160
cr PuupocF..cnnnDlNATFS AnNTTINES FO9 DISPLAYING CLASSIFICAYION DsEdni7e
[ 8] Al HERFNRJIAMCE TAHLES, DSPnOiAn
(] nsren190
Cl= - -~ - ——— - - 1INSPaL2H0
N e e —— - FLSPou@lo
c NSPAL2P0
o INCLUNE Cotr 10,1 1ST NSPORA30
r IMCEHUNE COMTIN 2 - NSRANAL0
COMMONZDISPL/CATELG o CATNAYI{EL) » CL SNAMIAT) « SUBRMAM (1) 4 SUBNO (60} DSPON2S0

¢ HUHCAT{RN) ¢ CLSIIE{AN) o NOMAR e TUTVYT 39 NOSUMI DSPouZb0

° PCEDXY o TSTKEY s TRUKFY s TARSKY o STATKY s EMPTHS o THRSV A NSeanN270

bt PLYIKF Yo HAFLGa ¥ UM e tMFEAT o CHHATF (2T » BSPOARO

¢ FLASYP+F TFL U2y WFRTXP4FLUSYIWFIEL DI VERTRIRCT IR DePNn2gn

hd THRESQ A1) o SYNDTX (6A) sHEGH{NO) »CON (A1) NSPOH300

* fFLOKEY o iNFL N2 o IFLN T, JUFF T2 FETYWCP {30) NsP00310

b HINSUAZ W NOTRFDCTUTYT2.MOLL 8P ePON32G

# sKATID{AN) NDCATSFILLTFHy*aRFMT NSEOY 330

b eBESAEY 2 NFSUNT 4 DFSOTHGCHIP w ACHDP s ADTHER ATDTAL DSENG 40

ol «SETEIO) s ANALYSIL s CAMLES) s CRPREYIRERPTS (60) DSPONIS0

# +DOTREY - NITFR= NSPHNIE)

c# NSPANITO
ce COMMON ALIICK DISPL IS USED ONLY IN THF DISPLAY PROTESSOR DSPauIBG
ce NSFON3I90
ca . NSPON400
ce DEFINITIONS BSPN0410
Ce NSH00420
ce CATFLG - FLAG IHDICATIMG wHETHFK OR NUT CATEGORY PERFORMANCE NSEE0430
ce REPURTS MUST RE GENFRATED. DSEANGL4D
ce CATrAM =~ NAMES OF CATFGOHIES. PEAD FROM MAPTAP, DSFO0450
Cc+ CLShAM « NAMES OF CLASSES, HFAD FHDH MART AP, 1SP00460
ce SUAkad = NAMES OF SIRCLASSES. HEADR FROM APTAP. DSPOO4TO
[ SUBCAT = SUBCL ASS=CATEGDRY CORRESPONDFNCE VECTOR DSPO0480
[ . (SUBCAT(I) =M MEANS SUACLASS | BELONGS TO CATEGORY M) DSPO0490
[ CLSSIG = SURCL ASS~CL 4SS CORRESHINE CF _VECTOW, NSPANS00
ce (CLSSUn (T) =M MEANS GNHCLnSS T HELONGS TO CLASS JSEONSY g
ce NOMAR  » TWIGRFR INDICATING WHFTHFH OR NUT A MAP IS TD HE PRINTEJSPGUB?D
Ce TOTVT3 = TOTAL (e NF VERTICES IN TWPUT TFST FIFL{S, DSPNN530
Ce NOGHAZ = NO, OF SUHCILASSES USFE IN €L ASSEFY PLUS ORE+FOR THE DSHONRL Q)
Cce TR ESHILD £ ASN, DSPOUSSD
c# PCFDKY - KFY IDICATING «wHFTHF® OH KOT GROUMD TRUTH PERFORM&NCE DYPONSAD
[ RFHOATYS AHE TO HF PRIMIED DN 8 PER FIELD HASIES NsPans70
C# TSTREY « KEY TouICATING -#HETHFHR OH nOT TEST FIELDS wFRE INPUT. NSPALGH0
cH THNREY = KEY [HDLICATING WHFTHER DK MOT TRAINING FIELDS ARF TO NSLPnNs00
[ fE DUTLINER, DSPON6NO
CONT INUE A5F0061G

co THRSKY - THRESHOLD KEY DSHONGP0
ce =) APRLY CHI-SQUARE THRESHOLDS DSPOO630
C# =2 APPLY EMPIRICAL THHESHOLDS 5P 00640
ce - =3 APPLY USER~INPUT _THRE NDSPONESD
Chw =4 aPPLY FISHER DISTRIHUTIHN THRESHOLD DSPONGKDN
ce =0 O TAarESHOLNING DSPANGTO
ce STATKY ~ KEY FO/ PHINTING STATS FRUM MAPTAP NSPOG6E)
[ EMPTIRS =~ FMPIRICAL THHE SHOLIING FLnu 1P 0NAGE
o THRSVA = USER=-IHPUT THRESHOLD VALUE FL NSEONTOND
E: PLTHEY =~ Ehaﬁ FUR PRYNTING CUM AULATIVF HISTOGRAMS OF QUADRATIC 32383;%3
C* -~ = UMFILG = FLAG _INRICATING WHETHFR OR NOT A B=MATRIX WAS NSPaOT30
Ca APPLIEU TN _LASSIFY, 1ISEHUT40
ce AMCOHY = N{), OF L INFAR COMRINATIONS IN BA~MATHIX DSEROTS0
Ce AMEEAT - NUs OF CHANNFLS USFD TN COMPUTING G-MATRIX DSPOBT60
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FORTRAN Ty 6 LEVFL 2}

FILF OSPLAY

nanea

o007

000A

co

0SPLAY i DATE = 78338 49/55/59

COATF = DATE OF CLASSIFICATION SPOMOTTO
FLDSV2 = ADNRESS IN vpaRRAYY FOR TRAINING FIFEN INFURMATTON, NSENOTARD
Fi'h FACH FRATMING FIED PEIECES OF [NFOHMATION ARE DSPONT9Q

STOHRED » 1=FIFL N NAME NSegIAND

. A=CLASS M, NSPRUE]0

3=S0all.05% WU nspPanHan

4=40, OF VERTICES YSPANAZN

FIELDZ = ADDRESH IW vapikayt FOW RECTANGULAR AFESR SURROUNDING NSPNIB4H
ACH TraInNIMG FEFLD, FOr FACH TRAINIMG FIELD 5 PIECES DSPDORSE

OF INFOLRVMATTOM ARF STUKFN . SPOGERD
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E.5 SOFTWARE SUBPROGRAM NO. 5 (LISTSM)

Subprogram LISTSM has been added to the EOD-LARSYS DISPLAY
processor in support of LIST processing. It reads the ground
truth, AI and/or PPTC dot files, prepares CCIT outputs of AI,
PPTC, and/or ground truth vs machine classification results for
Type 1 and Type 2 dots, and computes proporticn estimates with
correction of the selected category for all these cases.

E.5.1 ZLinkages

LISTSM is called by DSPLY2. It ecalls LISTLC, LISTPR, and the
EOD-LARSYS utility error routine CMERR.

E.5.2 Interfaces

LISTSM has included labeled common blocks /LISTMM/, INFORM/, and
/DOTVEC/.

E.5.3 Inputs

Calling Sequence:

Keyword Dimension In/Out Description
TOTALS 66 In Total number of pixels

in each subclass
including DO, DU and
thresholded, in the
classified field

TT0L 66 In Total numbers of
thresholded pixels
from each classification

subclass

PCTAB (208,11 In. Subclass number of each
of the 209 pixels in
dot position by machine
classification after
thresholding and DO/DU
editing

3-42
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Keywoxrd Dimension In/Out Description

LISTSW 1 In See Subsection E.1.3
for description of
these LIST wvariables

GTUNIT 1 In

GTFILE 1 In

ATUNIT 1 In

PPUNIT 1l In

PPFILE 1 In

NAMECT 1 In

ALP 2 In

FLDCNT 1 In Count of fields from
MAPTAP. If =1, read
all dot files for
initialization

NCAT 1 In Corresponds to NOCAT
in /DISPL/, number of
machine categories

CATNM {61) In Corresponds to CATNUM
(61) in /DISPL/,
category names

SUBCAT (60) In Corresponds to SUBCAT
(60) in /DISPL/, map
of subclasses to
categories

NFLD2 1 In Corresponds to NOFLD2
in /DISPLé set = 209
in LIST

NSUB2Z 1 In Corresponds to NOSUB2

in /DISPL/ number of
regular subclasses (not
including DO/DU and

thresholded) .

[fé
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E.5.4 Outputs

N/A

E.5.5 Storage Requirements

13744

E.5.6 Description

Subprogram LISTSM has been added to the DISPLAY processor in
support of LIST processing. It reads the various dot files,
prepares CCIT output subsequent to printing, and compiles
proportion estimates for Type 2 dot sets.

E.5.7 Flowchart

N/A

E.5.8 Listing

3-44
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E.6 SOFTWARE SUBPROGRAM NO. & (LISTPR)

Subprogram LISTPR has been added to the DISPLAY processor of the
EOD-LARSYS system in support of LIST processing. It outputs
the CCIT-type reports of GT, AL, and/or PPTC dots vs machine

classification.

E.6.1 Linkages

LISTPR is called by LISTSM. It calls no other routines.

E.6.2 Interfaces

No common blocks are included.

E.6.3 Inputs

Calling Sequence:

Keyword Dimension In/Out

ISIT 1 In

DOTLAB (19,11, 4) In

ITYPE 1 In
3-45

Description

Type of CCIT report
=} PPTC vs machine
=2 GT vs machine

=3 Al wvs machine

Dot category names
19 v sample #
11 ~ line #
4 v PDTC
GT
AT
Machine

Dot type, 1 or 2, to
be used for this
output of CCIT report.
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E.6.4 Outputs

E.6.5 Storage Requirements

1444

E.6.6 Description

Subprogram LISTPR outputs the CCIT~type report comparing PPTC, GT,
or AI category name ve machine classified name for Type 1 or
Type 2 dots.

E.6.7 Plowchart

N/A

E.6.8 Listing
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E.7 SOFTWARE SUBPROGRAM NO., 7 (LISTLC)

Subprogram LISTLC has been added to the DISPLAY and DOTDATA
processors of the EOD~LARSYS system in support of LIST processing.

E.7.1 Linkages

LISTLC is called by subprograms LISTSM and DOTS. It calls subprogram
NUMBR, EOD-LARSYS utility routines FSFMSL, and NXTCHR, and the
Fortran re-read routine REREAD.

E.7.2 Interfaces

Subprogram LISTLC has included labeled common blocks /INFORM/ and
/DOTVEC/.

E.7.3 Inputs

Calling Sequence:

Reyword Dimension In/Out Description

FIELDS (4, ) out Information concerning
dots indexed by NOFLDL
(1, ) = category name

(4, ) = 2 (# vertices)

STAMNT 1 In/Out Initially set =1,
reget to 2 if dot card
has been read and is

being processed.

SWCHG 1 In/Out Initially set =0, counts
no. times dot type
changes
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Kevword

INIT

IUNIT

IFILE

IPT

VERTEX

E.7.6

1

(

Outputg
N/A

Storage Requirements

Dimension

)

3658

Description

L

Unit number of input

Relative file number

In/Out Description
In/Out Set =0 initially,
reset to 1 after
dot files read in
In
dot file
In
of input dot file
In/Out Pointer in VERTEX,
incremented by 4
Out

Dot wvertices (Sample,
line numbers repeated)

Subprogram LISTLC is similar to FLDLAC except dot files are read

in on "initial" entry and SWCHG is included in the calling

sequence rather than in an internal DATA statement.

E.7.7 Flowchart

E.7.8

N/A

Listing
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E.8 SOFTWARE SUBPROGREM NO. 8 (POTS)

Subprogram DOTS is the principal program in the DOTDATA processor.
It reads the input dot information, looks for spectral data from
the MSS data file, and writes the Type 1 and Type 2 dot files. In
LIST processing, it has been augmented to allow the user to input
a LACIE formatted dot file in lieu of in-line dot descriptors in
the control card/field card stream.

E.8.1 Linkages

DOTS is called by DOTDAT, the driver for the DOTDATA processor of
EOD-LARSYS. It calls FLDLAC, LISTLC, FLDTYP, WRTDOT, and EOD-LARSYS
utility routines TAPHDR, LINERD, FDLINT, WRTFLD, and FLDINT.

E.8.2 Interfaces

DOTS has included labeled common blocks /INFORM/, /DOTVEC/,
/GLOBAL/, and /ISOLNK/.

E.8.3 Inputs

Calling Sequence:

Keyword Dimension In/Out Description

[eyword Z==mens1on =R/

DATA (SIZE, ) Out SIZE = 4 + NOFET2
max 5000 . storage for writing

dot data file

FIELDS 4, ) Out Field information for
max 1000 each dot
(1, _) c¢category name
(4, ) 2 ~ # vertices

VERTEX () Out Vertex information
max TOP - 6001 (line + sample number)
for Type 1 or Type 2
dots

TOP 1 In ARRAY blank common
storage size, currently
= 10600
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E.8,4 Outputs

E.8.5 Storage Requirements

43690

E.B8.6 Description

DOTS has been modified to support LIST processing in the following
manner. The /DOTVEC/ variable LACIE can now be a unit number

(>1) as well as a P1 switch (=1l). If LACIE >1 is encountered, the
new routine LISTLC will be called to read a dot file Pl in-line
LACIE dot cards or FLDTYP in the case of field-formatted dot cards}.
Two new variables INIT and SWCHG have been added to help with
determination of the initial call to LISTLC.

E.B8.7 Flowchart

N/A

E.B.8 Listing
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E.9 SOFTWARE SUBPROGRAM NO. 9 (RDDOTS)

RDDOTS is a utility subprogram in the EOD-LARSYS system which

reads the dot files written by the DOTDATA pProcessor.

E.9.1 Linkages

RDDOTS is called by subprograms FILERD, ISOCLS and SETUDP3. It calls

RDDOT1 and the EOD-LARSYS utility routine FSBSFL.

E.9.2 Interfaces

RDDOTS has included the labeled common block /GLOBAL/.

E.9.3 Inputs

(See the Procedure 1 manual of EOD-~LARSYS for description of
calling sequence variables).

E.9.4 Outputs

N/A

E.9.5 Storage Requirements

22860

E.9.6 Description

RDDOTS has been modified to support LIST processing in the
following way. In the past, 1f the calling program requested
more dot information than was available on the DOT file, an error
would be called and execution discontinued. This has been
changed. TOTDT3 is compared with TOTDOT, the number of dots on
the file. If TOTDT3 is greater than TOTDOT, TOTDT3 is reduced to
be TOTDOT.

In some LIST applications, all Type 1 dots will be used as starting
dots to ISOCLS. ISOCLS can accept up to 60 starting dots. A
standard input dot card to ISOCLS will be set up with 60 dots.

S I



Then, i1f fewer than 60 Type 1 dots are on the DOTFILE, the
number of starting dots will be reduced accordingly.

Flowchart

N/A

Listing

25
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E.10 SOFTWARE SUBPROGRAM NO. 10 (SET13)’

Subprogram SET13 reads and decodes control card images for the
DOTDATA processor.

E.10.1 Linkages

Subprogram SETL3 is called by DOTDATA. It calls EOD-LARSYS utility
routines ORDER, NXTCHR, FIND12, and NUMBER, and the Fortran re-read
routine REREAD.

E.10.2 Interfaces

Subprogram SET13 has included labeled common blocks /INFORM/,
/GLOBAL/, and /DOTVEC/.

E.10.3 Inputs

SET13 has no calling sequence provided.

E.10.4 Outputs
N/A

E.10.5 Storage Requirements

3648

E.10.6 Description

Subprogram SET13 has been expanded to read a new OPTION card _

U unit # in order to specify a Fortran unit number for a LACIE
formatted dot file. This file replaces the in-line LACIE formatted
dot cards following  the *END card in the control card stream. The
variable LACIE in /DOTVEC/ then is set to the unit number.

E.10.7 Flowchart

N/A

E.10.8 Listing

3-53
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HEADER RECORDS

1021 1| 6255 6363 T159 71944

7194 18 20 58 608
THE NO. OF SAMPLES = 209

o s IVERALL CLASSIFICATION RESULTSess
183 PIXELS CLASSIFIED AS §
26 PIXELS CLASSIFIED AS N

4 FPIXELS WITHOUT GROUND TRUTH

I UNUSED GROUND TRUTH SYMROLS

SUMMARY TABLE FOR GY V5, PPT

s N
59, Ba &7,
N 117, 18, 135.
176, 26a 202,

SUMMARY TABLE FOR Al VS, PPT

S N
S 45, Se 50,
N 114, 17. 131.
159. 22 181.

SUMMARY TABLE FOR GV V5, Al

S N
$ 45, 13. 58e
N 24 116, 118.
47. 129, 176

PROBABILITY TABLE FOR 6T V5. PPT

s N
s 0.292080 0.03960 (§.33168
N 0.57921 0.08911 0.66832

0.87129 0,1287% l.a0000

1021

1021
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THE ESTIMATE OF THE PROBABILITY OF CORRECT LABELING IS

PRORABILITY TABLE FOR Al VS. PPT

S N
024862 0.02762 0.27624
0.67983 0.09392 0.72376
0,87845 U.12155 1.00000

THF ESTIMATE OF THE PROBABILITY OF CORRECT LABELING IS

PHUBABILITY TAALE FOR 6T VS, Al

< N
e 2956R 0.073R6 0432955
0.0k17% 0.65909 0.67045
N, 26705 0.73295 L.00000

THE ESTIMATE OF THE PROBABILITY OF CORRECT LABELING 1S

0.30119

0e34254

0aI1477
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S/5

HIN

5/8

e2n

S/N

S/R

N/N

30

N/N

575

5/5

N/D)

NN

%0

5/R

N/N

N/N

NN

N/N

/s

50

N/N

RN

N/N

NAN

/N

60

N/D

5/8

NN

/S

S/S

NN

T0

N/N

S/N

5/8

S/N

$/S

GROUND TRUTH ¥S As Te LABELS

TYPE 1 DOT CLASSIFICATICN

80

N/N

$/%

N/D

N/N

N/N

5/5

90

S/5

N/N

N/N

S/N

N/N

100

5/8

N/N

s/8

s/0

N/N

N/D

110 120

N/N

N/N

S/N

HAN -

NN

N/N

S/5
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S/N

N/N

"N/R-

130

N/N

K/N

N/N

N/N

NN

l4g

N/N

N/N

H/N

s/

N/H

S/

150

N/N

8/5

NN

N/N

N/N

160

N/N

N/N

575

N/N

N/N

N/D

170

N/N

5/8

N/D

N/N

S/S

180

5/5

S/N

N/N

N/D

5/8

N/D
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S/N

N/N

Ss8

N/N

N/N
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S/5
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[: 3]
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N/N

N/N

N/N
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100
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N/N
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N/N
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N/N
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N/N
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GROUND TRUTH VS CLASSIFIED LABELS

TYPE 1 DOT CLASSIFICATION

80

NN

S/5

N/S

N/S

N/S

/5

30

$/5

N/S

N/S

5/8

N/S

100

S/M
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5/5

5/35
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110
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N/S
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| ¥

N/N
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¥ PIXELS CLASSIFIED AS N
12 UNUSED GROUND TRUTH SYMAOLS

SUHMARY TABLE FOR GT VS, PPT

S N

37. 1. 38.
148, Te 155.
185. B 193,

SUHMARY TABLE FOR AI VS5, PPT

S N
S54. 1. 55
47, 2a 49,
101. 3. 104,

SUMMARY TABLE FOR GT VS, Al

S N
3. 1. 31,
2l 47, 68,
SY. 48. 99,

PRORABILITY TABLE FOR GT VS. PPY

5 N
0,19171  (.00518 0,19680
0,766R4 0403627  D,8031]
0.95H55  0.04145  1,00000

THE ESTIMATE OF THE PROBABILITY OF CORRECT LABELING IS

0.,22798

1651

1851
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PROPABILITY TABLE FOR Al VS. PPT

5 N
0.51923 0.00962 0.52885
D+45192 0.01923 Ga47115
0.97115 0.02845 t.00000

THE ESTIMATE OF THE PROBABILITY OF CORRECT LABELING IS

PhuBABILITY TARLE FOR 6T VS. Al

S N
0,30303 0.01010 0.31313
f6.21212 DehTaT5 0.68687
f.51515 0.48485 1.6G0000

THE ESTIMATE OF THE PROBABILITY OF CORRECT LABELING 1S

0.538456

0.77778
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N/D

N/D

N/S

5/5

S/M

20

N/D

5/

N/M

5/5

N/N
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a0

N/D

N/#

N/7D

S/0

N/M

40

N/D

N/D

N/M

N/M

575

N/N
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N/S

N/N
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N/G

N/H
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N/N
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N/N
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N/N
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TYPE 1 DOT CLASSIFICATION
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N/

N/S

N/D
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150

N/D

N/N

N/M

N/N

N/D
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N/D

N/D

S/
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N/D
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N/D

N/N

N/N
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N/D
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N/N
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s/5

N/D
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N/D

N/N
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N/S
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N/D
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N/N

N/N

N/D

N/N
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S/M
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S/5
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TYPE 2 DOT CLASSIFICATION
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N/D
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N/S
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N/D

R/M
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N/D
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N/D

N/S
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H/5

5/5

N/D

S/0
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N/D
M/S

N/D
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M/N

N/N

N/D

N/N

140

N/D

M/M
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N/D

N/N
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N/D
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N/D
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N/D
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N/D

N/D
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N/D
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H/D
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N/N
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N/N
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N/N

N/N
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N/S
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5/5

575
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S/8
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GROUND TRUTH VS CLASSIFIED LABELS

TYPE 1 DOT CLASSIFICATION
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N7S
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N/N

N/S
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N/S

N/S

H/S

N/N

N/S
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N/S

N/S
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N/S

N/S

N/S
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N/S

N/S
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N/S
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N/S
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N/S

N/S

N/S
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N/S

5/5

N/S

N/S
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60

N/S
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N/S
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N/S
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R/S
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N/S
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N/S
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N/S
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M/S
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N/S
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N/S

N/S
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N/S

N/S

N/S
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N/S

Ms/S

S/5
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N/N

N/S
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N/S

N/S

S/5

N/S

N/S
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N/S

N/S
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41l i 70 I F4 26t 31 3 12
47. T 70 2 2 24 3} 33 12
a3, aq 70 2 2 29 kL) 38 13
4h, 1ic 70 2 2 28 33 33 14
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0 PROTCEQUARF 1 RUN

LARFL ¢ N
MEANS ¢ 25.31 29«44

1 ot
1] PROCEDURE 1 RuN

LARFL N
REANS 1 26,42 35.03

"

n PROCEDURF 1 RuUN

=

LARFL ¢ N
MEANS & 3020 40410

PROCEDURE 1 RUN

LAREL NOo
5 0

N )
LYNDON B. JOHNSON SPACE CENTER
HOUSTONs TEXAS

LARELING BY 1-NFAREST NEIGHAOR PROCEDURE

12,13

DOTS ANALYST LABEL DISTANCE
16. N 2.25
TOTALS
LABEL NO,
S [

N
LYNDON B, JOHN%ON SPACE CENTER
HOUSTONe TEXAS

LABELING BY t~NEAREST NEIGHBOR PROCEDURE

poTs ANALYST LABEL DISTANCE
15 N 2271
TOvAaLS
LABEL NGO
L]

N
LYNDON A. JQHN%ON SPACE CENTER
HOUSTONy TEXAS

LABELING BY 1-~NEAREST NEIGHAUR PROCEDURE

DOTS ANALYST LABEL DISTANCE
29, N 6.80
TOTALS
LABEL NO,
-1 0

N 1
LYNDON He JOHNGON SPACE CENTFR
HOUSTONy TEXAS

LAHELING BY 1-NEAREST NEIGHBOR PROCEDURE



LadFL
MF&AMS 3 Zaenf 3P+%5 30,91 12.91

.
Z

0678 ANALYST LABEL DISTANCE
19. M 0+95
TOTALS
LAHEL NG
S 1]

N 1
LYNDON He JOHNSON SPACE CENTER

HOUSTONs TEXAS
f = PEOCEOURE | PUN

LABELING BY }=-NEAREST NEIGHROK PROCEDURE

LARSL S
MEANS & Plen? 75.98 25,70 11.17

DOTS ANALYST LABEL DISTANCE
6e 5 | 2.07
TOTALS
LAHEL WO
LYNOUN B+ JOHNSON SPACE NTER

! o ROUSTONY TEXASE CEVTE
n PHOCFOURE 1 RUN

LABELING BY 1-NEAREST NEIGHHOR PROCEDURE
LARFL § o

UFANS &t PA.04 32.00 33,04 13.39

0oTs ANALYST LABEL DISTANCE
40, N 1.48
ALS
LABEEOT NO,
S 1]
N 1

THF STATISTICS FILE FOR ? CLASSES anD 7 SUBCLASSES HAS BEEN WRITTEN

THE STATS FOt A PARTICULAR CLASS OR SUBCLASS SHOULD RE REFERRED TO IN LATER RUNS B8Y
THE FOLLOWING NAMFS AND NUMHERS (W HICHEVER APHLICABLE)

p& CLASS 1 5 SUHCLASSES (FOTAL= 1)
5%} . 1 s 0l
CLASS ? N SUMCLASSES (TOTAL= &)

? N @]
3 N n3
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TIMF FOR LAARFL

~N N
zZz2
Dooo
VAL L

0,453 HINUTES

PROCERURE 1 RiN

$CL ASS]F

dpRT
navTa

PROCEDURF 1 Pln

THF FOLLOwING OPTIONS fAVE AEEN SELECTED
c:rrsn«v CLASGIF JFe UPTION HAS BEEN SE
wl

CLASSFS FROM

aL s TIsTFILF
BEIFORE VAL UFS FROM

STnTFlLF

SUPERVISON TNFOIMATION ¢

FILE Mt E oy L0y

MOy NF FIELDSseessse
HU, OF CLASS%CSesasnssse
MYy OF ctll"CLQquqnlnoo
Nile OF CHANMNEL Senovnnae

£ P\t

PROCFOURF )1 RuM

AS

ECT
NS1
RI=

3
D

BF ANVISFO OF THE CHANGF Tu CLASSIFY
FILE aND UNTT dIMHER 80w ARPEAR

De
ER
NOQ

-m

AND DISPLAY PROCESSOR CARD

ORUINARY CONTROL CARDS

LYNDON B+ JUHNSON SPACE CENTER
STONs TEXAS

YNDON B, JOMNSON_SPACE CENTER
- HOUSTONs TEXAS

LYNDON Rﬁ JOHNSON_SPAC

E CENTER
OUSTONe TEXAS

ARER USED TQ COMPUTE TRAINING STATISTICS

FIELD CLASS
1 SEGMm 1 s

PROCFDURF 1 RHun '

#ue  CLASSIFICATION STUDY <es

SURCLASS

MAPTAP FILE

SURCLASSES CONSIDEREDR
A PRIOR
0.2201

SYHMBOL SUBCLASS
1 S 01
2 N a1
3 N g2
S N o0y

% a4

{ 10+ 10) ( 196
LYNDON B, JOHNSON SPACE CENTEA
P RoUSTONY TEXAS.

1

0.1100

0.0766

. De1AYA

VERTYICES

ONES AFTER PROCESSOR CARD

ON
PIXELS IN ALL SUBCLASSES ##s

{SAMPLE oL INE}

18y { 1964 117} ¢ 10e 11Ty

CHANNELS CONSIDERED

TRAINING  RECOGNITION
1 1
2 2
3 3

ALITVAD 00d O
ST @DVd TVAIDIZO
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5 N 04 0.1962

& N 0% Ma1053

7 N 06 041180

INPUT IMAGE NATA TAPF INFORMATION
FORWAT UNTVFRSAL
MO, DF CroANKCTLY 4
Ky UF PINFLS/L ENF 196
FTHST sCan LINF NG, 1
FIWST Z1xEL REFFHENCE PT ]
LYNOON Be JOHNSON SPACE CENTER
HOUSTONy TEXAS
PFeOUEDURE 1 WHUN
AREA OF CLASSIFICATION
SAMPLF  LINF
FIELD WAME  NO, OF VERTICES  INC NC. VERTICES
SFGn ’ 3 10 It { 10s 10} € 196y 100 ( 196% I17) € 10+ -I1T) § 104

o

PROFEQURE 1 HUN

puandoanoill11tiine
123456TR9N123456TR9
aaaaoQaQaagenannne

In 411nﬁ?6&4743!1%3577
20 54Y172T4A31 152271634
30 EFRILTabll41654225)
4 ha6h21112h1l311?17%
50 “16414951h1216147%2
AN 265721141Y2T3T614540
T} TITa)aTTa6T449) 3174
R 1114432 TP T45R034 3
9N 2#1449h0565685172715
100 72h0414515944547474]
110 54RT45A42454441244)

';' RCLASSIFY = COMPLETED

TIMF FOR €] ASSTFY D074

TNDON 8. JOHNSON SPAC R
t B oUSTOR rERASE CENTE

MaP OF CATEGORY CLASSIFIER CLASSIFICATION RESULTS

CATEGORY CLASS SUBCLASS
NG, HAME NO, NAME NOo NAME SYMBOL
1 S
! 5
1 S 0l 1
2 N
2 N
-4 N 0} 2
3 N 02 3
4 N 03 4
5 N 04 5
6 N 05 ]
7 N 06 T

*iy

»

10)



Tl

PLEAGE BE ADVISED NF THE CHANGE Yo IFY ND DISPLAY PROCESSOR CARD IMAGES
SEETAR FELACLIRFRLNE Ine CH NGOG APPESA A AN R INGRY PENTEaoORGARD IMace ONES AFTER PROCESSOR CARD
LYNDON B JOHNSON SPACE CENTER
AOUSTONs TEXAS
a PHOCEDURE 1 Kun
SNTSELAY
ATUN UNIT=23sFILF=
[2=1371 Y] UNIT=2T+F It F=1
ATUN UNIT=38sFICF=
NASE S
&L D 254.5
AOTE INPUT/UNT TR 9wF TLE=T
’F.'rl
YOU HAVE SELECTED THE FULLOWING OPTIONS:
PIOCESS THE CLASSIFICATION RESULTS FROM MAPTAP { 8 e UNIT 2 s FILE 3
n L1sT phicresTne onvion Se reTeo
HUMAERS OF GROUND TRUTH » AE» AND DISCRIMINATOR UNITS AND FILES ARE AS FOLLOWS
23 1 28 1 27 1
SELECTED CATFGORY NAME FOR LIST IS §
145 COHRECTION ALFHAS AR 0.500000 0.500000
1 8 RsE L ARE 3 " "LYNDON B, JOHNSON SPACE CENTER
fOUSTONs TEKAS
0 PHOCEDURF 1 RUN
AREA USED TO COMPUTE TRAINING STATISTICS )
FIELD CLASS SUBCLASS VERTICES {SAMPLEsLINE}
£Gu 5 { 10y 10) ( 196¢ 100 [ 196+ 117) 10s 11T)
1 s ! LYNDON B. JonnsdR spadt &ed38s 196 ¢t 1
HOUSTONs TEXAS
a PROCEDURF 1 RUN
ﬂl‘:PLﬁY oF CLAbSIFlEn F!ELDocbonouololsEGH "
ASSIFICATION DATEeeeste?
ctadsiFicalion CHANNFLSIL:" 1 2 3 &

MAP OF CATEGORY CLASSIFIER CLASSIFICATION RESULTS

CATE(:OFW CLASS SUBCLASS
NO o NAME NO. NAME NO, NAME SYMBOL
. 1 5 1 s
. 1 S 01 i
N
. 2 2 N
+ — . 2 N 0; 2
3 NO 3
4 N 03 &
AL
7 N 06 7

f000ADOANT LTI



123496 7u901234567d%
af0a6a3000000A0000DDR

17 a338A264447431113577
20 S41127461115727716874
I 6KATILTea1141694228]
40 L46R2E11PATIIIL AT
BN al46l4nslalelnlaizpry
- A 2621141 12T3TAL 454G
T0 TT7atalteaTaanlqlte
AN 11146327421 Te959347
N P2HannhRYSRA51TA21S
190 TeF. 145155445476 T4)
110 545745A%245444]1 2441

PraCkDURF 1 iy

CLASSIFICATION SUMMARY FOR FIFLD SEGM
TOTAL NUMEEPR OF SAMPLED POINTS 209

PIS, mEFURE PCY, OF PTS. AFTER PCT0F PCT.OF
THRFS, TOTAL THRES o TOTAL
. SUKCL ASS SUBCLASS
CLSFWFLD. CLSF oFLD,
S 0} 46 22.01 46 22.01 100.00
N N} ' 23 11.00 73 11.00 {00.00
, N (2 17 H.13 L7 fel3 10400
N 3 5q 23,92 50 23.92 100,00
N g 30 14435 30 14475 100,00
N §% 19 9,08 19 Fe O 10000
o 66 24 Ttes8 24 1le44 100,00
P¥S, THRESHOLDED 1N DISPLAY 0
PTS, TRHESHOLDED 1N ?E#EEIFY g cT.
YNDON . JOHN on SPAC ENTER
! LYND B 5703. TEXA £c €
n PLOCEDURF 1 RUM
CLASSIFICATION SUMMARY FOR FIELD SEGLM
TOTAL NiMMER OF SAMPLED POUINTS 2n9
PTS, REFURE PCT, OF PTSe AFTEK PCTLOF PCTLOF
THHES TOTAL THRES. TOTAL
+ CLASS CLASS
CLSF.FLD, CLSFoFLD,
¢ S adh 22.01 4 2201 100.00
H 163 77.9% 163 TTe99 160.00
PYIS, THRESHOLDED IN DISPLAY ]
PTS, THHESHOLDED IN $h¢§E!FY 0
1 LYNOGON 3. JOHNSON SPACE CENTER
OUSTONs TEX
0 PHOCEDURE 1 RUN
CLASSIFICATION SUMMARY FOR FEIELD SEGM
TOTEL NUMPER OF SAMPLED POINTS 209
PT4,. HEFORE PCT, OF PTSe AFTER PCY.OF PCY.OF
HRES o TOTAL T TOTAL
Q\\ - CATEGOFY CATEGORY
CLSF.FLO,. CLSF oFLD
N
w 5 46 27.01 46 22.01 100.00
N 163 TT.99 163 TT.99 100.00
PTS. THRESHOLDED IN DISPLAY 0
PT5,. THREGHNINEN TN £ ASSTRY . . n

LYNGON Bﬁ aUHNSON SPACE CENTER

OUSTONs TEXAS

. PCTL0F
ESs TOTAL

CLSF.FLD.

SDDOSOSHD
SQLADOS
EEXERLR]

[=1-T-T-1-1—]-]

. PCY.OF
HRES. TOTAL
CLSFWFLD,.

0 Qe0
G0

PTS, PCT.OF
TOTAL
CLSFJFLDs

0.0
0.0

[=1-]

PCY. OF

SUBCLASS
THRES.

[—g=1-T1—-1-1-1—]
R
[=1=1-J—J=1- ]

PCY. OF
CLASS
THRES.

[ Ry
0.0

PCT, OF
CATEGORY
THRES .

L]

4.0
0.0

GuU&\m}
NTOIIO

EIITVOO
a1 ®ovd 1V
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TOTAL™ PCTs = 0.0

PPTC VS CLASSIFIED LASELS
TYPE 3} DOT CLASSIFICATION

i0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

10 NN H/N N/N N/N S/N N/N N/S N/N S/N
20 S/ N/S N/N N/N N/N N/S N/N N#N N/N N/N
3In H/N N/N S/N S/N N/S 5/8 N/N N/N NsN
a0 NN S/N N/N S/S ~ N/N N/N N/N 575 S/N N/S
S0 N/S N/N N/N N/N S/N N/N N/N S/N N/N
60 S/n S/N N/S S/S S/N Y ON/N N/N N/S S/N8 S/N
10 N/N N/N N/N N/N S/N S5/N N/N N/N
80 N/S N/S N/ S/N N/N N/S N/N N/N N/N S/N
90 N/N N/N S/N N/N N/N S/N N/S NsN S/5
100 S/N N/N N/S S/N NN N/K N/N N/N S/N 5/58
1in N/N N/N S/N S/N ' N/N S/N N/ZN NN N/N

PPTC VS CLASSIFIED LABELS
TYPE 2 DOT CLASSIFICATION

10 20 30 &0 S0 50 70 a0 90 190 110 120 130 140 1506 160 170 180 190

10 AN NN N/N N/N S/N N/N N/S N/S S/N S/N
20 NN N/S N/N N/N N/S N/N N/N S/5 N/N
3¢ N/N S/N N/S S/N 5/5 N/N N/N N/N N/N N/S
40 S/N N/N N/S N/S N/N N/S N/S S/N N/N
50 S/N N/N S/ S/N S/5 N/S S/5 5/5 N/N N/N
60 SIN S/S S/N N/S N/N N/N SIN S/N S/N
T NN NZN NAN N/S N/N N/N N/N S/N /S N/S N/N
a0 NZS N/N $/N NN N/N S/N N/N N/N N/N

30 N/N 8/5 N/N N/N N/N N/N N/N N/N 5/N S/N
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100 N/N N/N S/N N/S N/N N/N N/N N/N SIN

110 4/n S/ N/ S/N S/N N/N N/N N/S NN N/S
IST PROCESSING PPC VS MACHEINE CLASS
RTION QU 4q4RY
= n..001 Pl2) = 0.7799
ai2 NPy a2 K1 NE
T M P’ e "
-
133 04034 D0 8e0 0.3165 0.500¢ 0.5000

GROUND YRUTH VS CLASSIFIED LABELS
TYPF t DOT CLASSIFICATION

10 20 30 40 S0 60 70 ag %G 100 110 120 130 140 1590 1460 170 a0 190

10 N/N N/N N/N N/N N/N S/N N/S N/N N/N

29  N/N N/S N/N NAN N/N N/S N/N NN

30 S/N NN N/N N/N N/S N/S N/N N/N S/N

40 N/N N/N N/N N/S N/N . S5/N S/N N/S N/N N/S
&0 ?/5 N/N N/N S/N S/N N/N N/N S/N N/N

R0 N/N NN N/S 545 N/N N/N N/S N/N S/N
19 S/u N/N S/N S/N NN N/N N/N N/N

A S/5 5/58 N/N N/N S/N N/S S/N N/N N/N N/N
10 N/N S/N S/N 5/N S/N S/N N/S N/N N/S
190 S/N N/N NsS N7N N/N N/N S/N N/W N/N N/S
110 N/N N/N N/N N/N N/N N/N

GROUND TRUTH VS CLASSIFIED LABELS

TYPE 2 DOV CLASSIFICAYION

1e 20 30 40 S0 €0 VO &0 90 100 110 120 130 140 150 166 LT0 180 190

10 N/N N/N N/N N/N N/N N/N N/S N/S N/N N/N
20 N/N N/S N/N N/N N/S M/N  M/N NN N/S N/N  H/N
35 NN N/N N/S N/N nN/S N/N N/N N/N N/N N/S
L3y RN H/N S/5 N/S N/N 5/5 M/S N/N N/N

50 N/N N/i N/S SN N/S N/S M/S N/S S/N N/N
a0 N/N N/S S/N N/S N/N N/N M/N  S/N N/N N/N

70 N/N S/N N/S S/N N/N NN MAN  M/N S/S NS BN

an N/S CNANL NN L NN L NN SN L NN NN N/N



2T

12
Py L
0.1111 D.1al2

Pl P2 ol ALP
00741 041294 10,1932 05000 9.5000

90 RN NS NN N/N S/N NN N N/N N/N
100 NN S/N NN N/S Y on/n S/N N/N N/N
110 tow NN N/N NN S/N RN N/N  M/N  N/N NsS H/N
] £OR LIST ©9NCESSING GT VS MACHINE CLASS
0 PROPORYION SumMaky
80 °t1) = 6,220 P21 = 00,7799
o M) uis N2l N22 e NB2
n ? &3 2 11
0
1

10
20
3n
o
L1
LT3
0
an

on

10

29

3o

%0

S0

60

Io

Srn

N/N

5/M

L2

S/

io

N/N

5/

S5/

20

RN

R/N

N/S

N/N

N/N

20

N/N

S/N

D/N

30

N/S

S/N

S5/N

B/s

N/N

36

N/N

SN

N/N

A. To LARELS VS CLASSIFIED LABELS
TYPE 1 DOT CLASSIFICATION
40 50 &0 70 a0 90 100 110 12¢ 130 140 150 160 170
R/N N/N N/N S/N N/N N/S N/N
. N/N N/N S/N N/S N/N N/N N/N
N/N S/N S/N N/S N/S N/N N/N
N/N N/S N7N N/N N/N S/5 S/N
N/N N/N D/N S/N N/N N/N S/
N/S S/5 N/N N/N N/N N/S D/N
N/N S/N N/N D/N S/N S/N N/N
N/N N/N N/N N/S N/N N/N N/N
N/N S/N N/N N/N N/N N/S N/N

N/S S/N N/N NN N/N N/N SN

S/N N/N S/N DN R/N H/N D/N

A. 1+ LAHELS VS CLASSIFIED LARELS
TYPE 2 DOT CLASSIFICATION
40 S50 60 7o a0 90 §00 110 20 130 140 150 160 170
N/N NZN N/ M/N N/S N/S S/n
N/S AN S/N N/S N/N N/N N/S
0/s S/ S/5 N/N N/N N/N N/N
N/N N/S N/S D/N N/S N/S S/N
5/§ N/N 0s8 N/S N/S 8/5 N/N

M/S N/N N/S N/N H/N R/N NN

S/N

M/N

180

S/N

N/N

N/N

D/N

S/S

O/N

180

N/N

N/N

N/N

N/N

N/S

190

N/N

N/S

S/N

N/N

N/S

190

S/N

N/S

R/N



N/N N/N N/N S/N S/S S$/5 D/N

N/S

NN MSN NN

70

N/N

N/N

N/N

S/N

M/N

N/N

H/N

M/

Hss

An

S/N

S/N

N/N

NN

NN

S/N

N/N

SN

N/S

LFL

an

5/N

N/N

N/N

N/N

N/N

N/S

S/N

NN

N/
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