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I. INTRODUCTION

The Georgia Institute of Technology Engineering Experiment Station
(E1S) has been funded since 1973 by NASA Marshall Space Flight Center
(MSFC) to assist the State of Georgia in utilizing Landsat digital
analysis. In support of the Georgia state and local agencies and the
usefulness of Landsat applications, the purpose of this project was to
facilitate a transfer of technology, especially as related to low-cost
Landsat data analysis systems. The major tasks accomplished during
this project are discussed below.

The initial task involved a comprehensive survey of capabilities
for digital processing of Landsat data in the Southern United States.
Included was a review of the software and hardware currently being used
by the southeastern states. Also, information was obtained on the
commercial services used by those desiring to employ a Landsat data
processing service.

As a second task, EES developed a set of minimum requirements
{(hardware and software) for a stand-alone Earth Resources Data Analysis
System (ERDAS). The requirements developed in this phase represent a
system that can be constructed at a minimum cost to the prospective
user and can also satisfy the user's basic needs. The hardware for
this system includes a minicomputer, line printer, disk drive, and
tape drive while the software includes basic Landsat analysis techni-
gues —— level slicing, maximum likelihood pattern recognition, clustering,
and software scaling of the data. The primary products from such a sys-
tem are computer printouts and statistics.

S8ince the user groups supporting an ERDAS system may vary greatly
in size and available resources, a comprzhensive plan was developed for
expansion of the basic ERDAS system. This plan details a set of options,
including approximate costs, and discusses the advantages of special
equipment as well as the way that each equipment type complements the

ERDAS concept.

One of the prime concerns in setting up an operational system is
the hardware and software support needed to sustain a satisfactory
operating schedule. Therefore, as the third task for this project, EES,

through experience with its own ERDAS system, developed minimum re-



quirements for continuing support for such a facility (software and
hardware). A system such as ERDAS is versatile and is likely to be
used for purposes other than earth resources analysis. It therefore
will be in use most of the time and will necessarily require the
availability of a skilled electrical technician. Software support
may be obtained "in-house" or by contract. Some equipment manu-
facturers hav: extensive service contracts which prove cost effective.

As the fourth task of the project, EES has assembled a software
library for the digital processing of Landsat and other multispectral
scanner data using, whenever possible, existing techniques from NASA,
the University System, and other public agencies. Software techniques
for maximum likelihood clasgification, linear classification, clus-
tering, level slicing, registration and rectification, and table look-
up classification are available for implementation into an ERDAS system.
Fach module is designed on a user keyword structure so that no detailed
knowledge of programming is needed. Documentation is available on pro-
grams written or changed exclusively at EES with references provided
for other programs. Even though the basic software was developed on
a Data General minicomputer at Georgia Tech, the software library was
designed entirely in Fortran IV and the routines are transferable to
other 16 bit minicomputers.

The final task of the project was the implementation of a limited
version of the IMGRID Geographic Analysis program on the ERDAS system.
By providing this system to state and local users, the wide range of
applications for rectified Landsat data becomes far more evident than
if the system were geared to produce only land cover maps. IMGRID
produces a dynamic modeling tool for site planning, erosion control,

environmental impact, and many other uses.

Report Organization

The remainder of this report discusses each of the five tasks in
detail. Section II discusses the results of the comprehensive survey
of capabilities for digital ;rocessing of Landsat data in the South-

eastern lUnited States. Section I1I presents various options for low



cost earth resources processing systems and the minimum requirements
for support of such facilities. Section IV discusses the IMGRID
geographic analysis program. Appendix A contains descriptions of
some of the major software available at EES, Appendix B contains

a listing of the available Fortran software, and Appendix C presents

flowcharts of some of the main analysis programs.



II. CAPABILITIES FOR AND USE OF
DIGITAL LANDSAT DATA IN THE SOUTHEAST

Numerous individuals and/or organizations who are involved in
the use of remote sensing data in the southeastern states were con-
tacted in order to obtain information on their states' capabilities
for digital processing of Landsat data. Included is a review of the
software and hardware which are currently being used by these states
as well as information on the commercial services used by those who
wish to employ a Landsat data processing service.

The states involved are: Alabama, Georgia, Kentucky, Missouri,
North Carolina, South Carolina and Tennessee. A brief summary of
each state's capabilities also includes information on state funded
projects utilizing Landsat data digitally processed by companies ox

organizations outside the state.

Alabama

NASA/Marshall Spare Flight Center (MSFC) has the only current
capabilities in Alabama for digital processing of Landsat data.
Their hardware system consists of an IBM 360/75 with two megabytes of
memory and several discs and tapes and a PDP11/45 with two 250-mega-
byte discs, three tape drives, and various displays and terminals.
Approximately 375 computer software routines are available including
all algorithms developed by any of the NASA centers. However, very
little analysis of Landsat tapes is actually done with this system at

present.

Georgia

In order to assist the State of Georgia agencies with their desire
to incorporate digital Landsat data into their plamning activities on
an operational basis, the Georgia Tech Engineering Experiment Station

(EES) approved the design and acquisition of the Earth Resources Data



Georgia Tech ERDAS System

Figure 1,



Analysis System (ERDAS). EES was responsible for selecting and inte-

grating both the hardware and software components of the system.

Hardware. ERDAS was designed and constructed to allow true inter-
active digital processing of all types of remote sensing data. The
system consists of a set of four modules: (1) minicomputer subsystem,
(2) input medium, (3) hardcopy output medium, and (4) display sub-
system.

The minicomputer subsystem consists of a NOVA-2/10 minicomputer
with 64K bytes of core memory and a duzl Diablo disk system with 5.0
megabytes of storage for programs or data.

The input medium for the ERDAS system is a set of two nine track
dual density (phase encoded/NRZI selectable) magnetie tape drives and
contrcller — both drives with a capacity for 10-1/2 inch reel tape.

One hardcopy output device is a twenty inch electrostatic dot
matrix printer/plotter. Scaled maps of Earth Resocurces data can be
made using this device. A CROMALIN(R) photographic process may then
be used to generate a color coded output hardcopy product. Another
output method currently in use consists of storing images on a magnetic
tape and sending these tapes to be made into images by the use of a dig-
ital film writer. This method is currently very inexpensive.

The display subsystem consists of z high quality color video image
analysis system that iIs interfaced to the minicomputer for complete user

interaction in the choice of training samples for earth resources classi-

fication.

Software. 1Initially, EES implemented a basic Landsat digital
analysis program called ASTEP (Algorithm Simulation Test and Evalua-
tion Program) which was obtained from NASA/JSC and has been extensively
modified by EES personnel. The ASTEP system was designed as a modular
program whereby various classification algorithms may be tested against

one another using a standard input/output system.



Software for the rectification of Landsat data to map coordinates
using a least squares fit of Landsat data to control points was ob-
tained from NASA/MSFC and transferred to the Georgia Tech computer.
Other software, such as various spatial clustering algorithms, was
studied but has not vet been transferred. Software for a table lookup
formulation for Landsat classification (ELLTAB) was obtained from
NASA/ERL along with software for rectification, destriping, and polygon
location of Landsat data. A fast cowbination table lookup and maximum
likelihood classifier from NASA/ERL has been implemented which signi-
ficantly decreases the length of time needed for a scene classifica-
tion. A fast clustering algorithm from NASA/ERL has also been imple-
mented. In addition, many software algorithms for image manipulation,
spatial filtering, rectification, training field selection, and high
speed classification have been developed at EES. EES software exists
for image analysis on UNIVAC and CDC large computers and Data General

minicomputers.

Projects. EES has been deeply involved in the formulation, plan-
ning, and implementation of a Georgia Natural Resources Inventory since
its conception in 1972, During 1972 and 1973, EES presented various
State of Ceorgia agencies with the background information needed to
make an initial assessment of the usefulness of digital Landsat infor-
mation. A trial project was initiated between the Georgia Department
of Natural Resources (DNR} and EES in 1973 to test the capability for
using digitally processad Landsat data to determine land use in the
Atlanta area.

EES has been funded since 1973 by NASA/MSFC to assist the State
of Georgia in utilizing Landsat digital analysis for various rescurce
pruoblems within the state. In this multi-year effort, several related
tasks have been performed in conjunction with numerous local and state
agencies within Georgia, inecluding the Department of Natural Resources,
the-Department of Transportation (DOT), and the Office of Planning and

]

Budget (OPB).

e



Tn 1975 CGeorgia Tech EES was designated as the technical interface
with NASA/ERL for the transfer of NASA software to the State of Georgia.
Under this technology transfer project EES purchased the necessary digi-
tal processing equipment required for operational processing of Landsat
data. EES then coordinated a project with the Georgia DNR office of
Planning and Research for classifying and mapping land cover for the
State of Georgia. Products of the effort assured further acceptance
of digital processing of Landsat data as an operational tool for en-
vironmental analysis.

Probably the best indicator of the success of the technology trans-
fer efforts of this project is the number of agencies which have commit-
ted funds and/or personnel time to a project to map the entire State of
Georgia using Landsat data. This project is concerned with mappling land
cover using Landsat data processed with ERDAS and, where appropriate,

inferring land use.

The agencies which have committed funds te the mapping project

include:

Georgia Department of Natural Resources
Environmental Protection Division
Game and Fish Division
Office of Planning and Research

Georgia Forestry Commission

Georgia Cffice of Planning and Budget
Bureau of Community Affairs

U.S, Department of Agriculture
Soil Conservation Service
Forest Service

United States Army Corps of Engineers
Fort Benning
Savannah Engineer District

North Georgia Area Planning and Development Commission

Coosa Valley Area Planning and Development Commission

Other organizations which are interested but as yet have supplied
no funds include:

Georgia Department of Natural Resources
Earth and Water Division

Georgia Department of Transportation

Five other area plamning and development commissions,



ELES is currently assisting the Georgia DNR in a geographic data
base demonstration project. DNR manually obtained 30 different data
variables on a 10 acre cell basis for North Fulton County, Georgia.
FES is assisting with transfer of the data to the ERDAS system and
analysis of the data using IMGRID and NIMGRID.

In addition to the activities at Georgia Tech EES, the Atlanta
Regional Commission (ARC) was involved in a project to test the
feasibility of using automatic processing of Landsat data to detect land
use changes in the seven county planning area of the ARC, and thereby
update the USGS/LUDA land use map of the Atlanta Region.

The technique chosen to accomplish the land use change detection
was the ratioing of two different dates of Landsat data. This was
accomplished at the EROS Data Center utilizipg the Image 100 System.
The results of the project indicated that ratioing Landsat data was a
feasible technique for ARC to use in updating the USGS land use maps
of the area. Accuracy evaluations showed that 91% of the change theme
was accurate to within about 3 pixels (accuracy sufficient for ARC's
purposes). Additional manual analysis was required to identify

accurately the types of land use changes.

Eentucky

Kentucky is currently developing the capability for in-house
processing of Landsat digital tapes, A few state agencies and
universities have small interactive graphics systems which are capable
of digital processing, but these are being discarded in favor of a
central state computer system, The central system includes an IBM
370/168 MP with 9 megabytes of main storage and various discs. The
Bureau of Computer Services has been established as the central
hardware agency. Their personnel have recently visited NASA/ERL to

obtain compatible software for the system.



A representative from Eastern Kentucky University recently
attended a workshop at GSFC on @ joint Appalachian Regional Commission-
NASA project to apply Landsat to the study of geological lineaments
using GE's Image 100 System. An ORSA package was ordered from GSFC
which provides an offline printout of similar pixels vs. significant
changes, but this is not adequate for final classifications.

Five professors from Murray State University attended a short
course at ERL and had plans to return the end of October for hands-on
experience with digital tapes for strip mining studies in Western Kentucky.

Previous projects in Kentucky include a survey in 1973 by Earthsat
of water impoundments larger than two acres. The results were not
beneficial because the imagery was taken after z flood and strip mines
appeared as impoundments. However, this led to a Landsat-2 follow-on
study in 1976 for which ERIM provided the digital processing. The
objective of the project was to look at the operations of inspection and
enforcement to detect significant violations of surface mining laws.

Several projects have been contracted with Bendix Corporation for
Area Development (AD) Districts in conjunction with EPA 208 land use
planning programs. Color-coded maps and overlays were provided in 1976
for the Kentuckiana AD (seven Kentucky counties, two Indjana counties)
at 1:48,000 scale. Area tabulations were also provided for each county.
Processing for the Big Sandy AD (Prestomsburg, Kentucky) is in progress
and maps are scheduled for delivery this fall. A contract has also been
signed for the Green River AD (Owensboro, Kentucky) to be delivered in
December, 1977. This project will provide information to meet HUD 701
requirements for land use planning.

Two counties of Kentucky were included in a digital processing
project by Bendix for the Ohio-Kentucky-Indiana Council of Covernment
(OKI COG). Color—-coded maps at 1:62,500 scale and computer tabulations
for each of 229 drainage basins were provided. Also, five counties

centered around Fayette County (Lexington, Kentucky) known as the

10



Central Blue Grass Region (not an AD district) were mapped for the
Army Corps of Engineers.

The LARS program at Purdue was used to produce a land cover map
of Henderson County in Western Kentucky (part of Southeastern Indiana

CoG).
Missouri

According to the fimal report of a project on Earth Observation
Data Mangement Systems in December, 1976, ''few agencies (in the five
state Midwestern region of Illinois, Iowa, Minnesota, Missouri, and
Wisconsin) now have the staff or computer capabilities to handle
digital satellite data."l At the present time, Missouri still has no
capabilities for digital processing of Landsat data. However, the
University of Missouri at Rolla recently received a grant from the
National Seience Foundation and has ordered a Comtal Interactive
Image Analysis System which will be used for such processing. Delivery
occurred in early 1978. Software will be obtained from NASA/ERL.

Several Missouri agencies have funded projects for digital process-
ing in the past. A demonstration study of land use in the Ozarks
Planning Region of Southern Missou-i was conducted by NASA/ERL in 1975.2
The Soil Conservation Service in Migsouri has digital tapes precessed by
LARS/Purdue for water analysis and study of soil patterns. Also, the Missouri
Geological Survey had the University of Kansas in Lawrence process some digital

tapes for an area around Kansas City, Missouri.

North Carolina

Currently North Carolina has no facilities for processing digital
Landsat data although considerahle interest exists for establishing a
centralized state system. Several projects have been completed by
Bendix Corporation for EPA 208 planning regions in North Carolina.
Color-coded land use overlays at 796,000 scale were produced nsing the

Multispectral Data Analysis System (M-DAS) at Bendix in 1975 for

1Eastwood, et al., "Project on Earth Observation Data HManagement Systems,"

Final Report, Washington University, St. Louis, Missouri, Prepared for
GSFC, Decemher 31, 1976.

2"A Computer Implemented Land Use Classification Technique Applied With ERTS
Digital Data Acquired Over Southern Missouri,” Report number 143, April 1975,
ERL/JSV, A. T. Joyce and J. D. Derbonme’.

11



Planning Region J (also known as Triangle J -- five counties in central
North Carolina —- Raleigh, Durham, Chapel Hill areas). An additional
product of the analysis process was the generation of statistical data
by 50x50 meter grid cells in data sets corresponding to 54 7-1/2
minute USGS quadrangle maps. Qverall classification accuracy of the
land use categories was judged to be around 90%Z and the cost of
processing the Landsat scene and generating the products was approxi-
mately $4.00 per square mile.

A similar analysis was done in 1976 by Bendix for Planning Region D
in the Northwestern part of the state, Also, analysis of the Dan River
Sub-Basin (Roanoke River Basin) was completed this year for the Corps

of Engineers. NASA had some involvement in the most recent project.

South Carolina

South Carolina has no capabilities at present for digital process-
ing of Landsat data. A proposal has been submitted to NASA/ERL for
projects which may involve digital processing. Previcusg activities
include a contract with General Electric Company for Image 100 process-
ing of Landsat data to produce color-coded land use maps and area calcu-
lations for three Council of Government (COG) regions comprising approxi-
mately 25% of the state., Landsat tapes were processed by NASA to produce a
map of the Congaree Swamp area for the Wildlife and Marine Resources
Department. The Land Reserve Conservation Commission and the Bureau of
Mines visited the EROS Data Center for processing of digital tapes for

a study of mining areas in South Carolina.

Tennessee

The only current capabilities in Tennessee for digital processing
of Landsat tapes are at the University of Tennessee, Knoxville. The
facilities are presently being used for image processing projects other
than earth resources, although previously they have been used for Landsat
analysis. 0Oak Ridge National Laboratory has accomplished strip mining

surveys using some Landsat data.
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Bendix Corporation completed a digital processing project on water
resources and strip mining in the New River Drainage Basin in North-
central Tennessee for the Soil Conservation Service in early 1976. They
provided a color-coded map of the Basin at 1:62,500 scale, fifteen
color-coded 7-1/2 minute quads, computer tabulations, and rescanned-

resampled tapes for the area.

Summary

Of all the Southeastern states, Georgia is the most advanced in
the use of digital Landsat data. The University of Tennessee at
Knoxville has the capability for digital processing of Landsat data but
no such projects are currently underway. All other states have relied
on NASA or commercial facilities. The most extensive use of digital
l.andsat data among these states has been in fulfillment of EPA 208 and
HUD 701 planning requirements.

The results of this survey indicate that users of remote sensing
data in the Southeastern U.S. are increasingly turning to digital
processing techniques. All the states surveyed have had some involve-
ment in projects using digitally processed data. Even those states
which do not yet have in-house capabilities for digital processing are

extremely interested in and are planning to develop such capabilities.
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ITI. DCSIGN OF LOW COST
EARTH RESOURCES DATA PROCESSING SYSTEMS

In the design of an earth resources data processing system there
are many factors to be considered. In some cases potential users
should buy turn-key systems that are currently om the market; in other
cases, users might consider the design and implementation of their own
systems by buying components and assembling the systems using their
owvn technical expertise. This section deals with alternative systems
that might be considered by users having the technical expertise for
assembly of such a system within their agencies or support groups.

With the appropriate technical persomnnel available, a significant
cost savings often may be realized by user design and implementation
of systems. At least one part- or full-time computer hardware technician,
one applications software analyst, and several applications programmers
are desirable for all phases of system design. These requirements may be
lessened, however, if sufficient support is available from the various
equipment manufacturers.

Computer software for digital processing of earth resources and
other geographically based data is currently becoming available for
minicomputers at minimal or no cost. Since a significant amount of this
computer software has been developed under government contracts, it is
in the public domain and readily available. Thus the costs involved in
the acquisition of the systems listed here are primarily the actual
hardware costs. If they are needed, personnel training costs and sys-
tems interface costs are extra.

Figure 2 indicates five alternative configurations for low cost
earth resources data processing systems. At the low end is a nominal
system consisting of a minicomputer, floppy disk, magnetic tape unit,
color terminal, and line printer. The estimated cost range for this

system {(depending on the exact cowmponents selected) is $22,000 to 3$45,000.
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At the upper end of the range (still, however, at a price signi-
ficantly less than many systems on the market) are systems costing an
estimated $165,000 to $220,000. This configuration, with substantially
increased capability over the lower cost system, consists of a mini-
computer with an array processor, a 96 megabyte disk, dual magnetic
tape drives, a digitizer, a color display, a line printer, and a film
recorder,

In general, as the systems increase in cost, the processing sophis-
tication is improved and the speed with which a data set can be analyzed
increases rapidly. Thus, for users requiring only a low volume of pro-
cessed data, a system in the low or middle cost range might be suitable.
For users desiring a faster processing speed and an increased through

put, a more expensive system might be in order.

The breakdown of the total costs for each system is shown in Table I.

For each system, the high and the low cost estimate for each component
is given. Thus, by selecting particular components with a greater orv
lesser capability, systems could be configured that cost anywhere within
the range of the cost extremes given.

To facilitate the estimation of costs for system configurations
other than those listed in Figure 2, the costs of the individual
components are given in Table II. Using these data, the approximate
costs of many more low cost system configurations could be derived.

Typical vendors of such components are given in Table ILII.

Estimated Cost for ERDAS Support

A minimum cost estimate for the support of the Georgia Tech ERDAS
systen over a one year period totaled $2.;500. This estimate includes
approximately 400 hours of a2 resident part-time techniclan along with
all electrostatic line printer supplies and any additional maintenance
charges incurred when repairs exceeded in-house capabilities,

This estimate is approximately 3.3%Z of the total cost of the ERDAS
system. As maintenance contracts usually run about 107 of system costs
per year, a sipnificant savings was realized using in-house methods of

maintaining the equipment.
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TABLE II. TNDIVIDUAL COMPONENT COST ESTIMATE

1 Mag Tape Drive & Controller

Z Mag Tape Drives & Controller
16 Bit CPU with 32 K Memory
Line Printer

Floppy Disk )

Dual 2.5 Megabyte Drive & Controller
10.0 Megabyte Cartridge Disk
Electrostatic Printer/Plotter
Array Processor

96 Megabyte Disk

Color Termimnal

Color Display Image 256 x 256
Color Display 3 Image 256 x 256

Film Writer B
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TABLE III. TYPICAL VENDORS

COMPUTERS

Data Genetal Corporation
Digital Equipment Corporation
Hewlett Packard Corporation

MAGNETIC TAPE DRIVES

Digi~Data Corporation
Pertec Computer Corporation
Kennedy, C. J. Company

DISKS

Control Data Corporation
Data General Corporation
Digital Equipment Corporation

COLOR DISPLAY SYSTEMS

Aydin Corporation

Comtal Systems Corporation
ITT Grinnell Corporation
Ramtek

ELECTROSTATIC PRINTERS/PLOTTERS

Versatec Incorporated

Varian Data Machines

Gould Incorporated
DIGITAL FILM RECORDERS

Dicomed Corporation

Optronics International Incorporated

DIGITIZERS

Summagraphics

Bendix Corporation

Talos System Incorporated
Aristo Graphics Corporation

LINE PRINTERS

General Electric Company
Okidata Corporation

IBM

Varian Data Machines
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Iv., THE IMGRID GEOGRAPHIC ANALYSIS PROGRAM

IMGRID, an information manipulation system for grid cell data
structures, is a package of computer programs designed for the analy-
sis of natural resource and land planning data which is qualitative
in its thematic content and varies over geographic space. Originally
developed by David Sinton of the Harvard University Department of
Landscape Architecture, the IMGRID system has been adapted for use on
mini-computers at Georgia Tech.

The IMGRID system has been designed for people having no pre-
vious experience with computers. The basic operations are controlled

with simple keyword commands which may be used with a basic knowledge

aof planning principles but without any knowledge of programming. Thus,

a link is provided for easy access and manipulation of digital data

bases. Some typical project applications of the IMGRID system are:

River basin planning

Siting of facilities such as airports
or sanitary landfills

Environmental impact statement review
Visual Analysis

Project review by regional plenning agencies

KEYWORD STRUCTURE

The basic structure for an IMGRID keyword command involves three
processes:
1. Retrieve one or more data elements from the da.a file.
2. Transform or manipulate the values for each grid cell
in the data elements retrieved.

3. Store the new data element created in the data file.

On the Georgia Tech ERDAS, keyword commands are entered on a CRY
terminal, executed by the NOVA II mini-computer, and output either in
color on the Comtal video display, or in black & white on a dot matrix
printer. The data files are usually stored on tape then read into a

disk file. The IMGRID program itself also resides on a disk.
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The keyword commands fall basically into 9 groups:

1.) Data Entrv & Management

Two keywords can be used to enter new information into

the data base:

- BSTORE - operates on an element (data variable) by
basis. When a new variable, such as a soil type or
slope category is added to the data base for all cells,
STORE can be used.

+ UPDATE - operates on a cell by cell basis. If a single
cell changes characteristics for a particular variable,
such as a land use change from agricultural to residen—
tial, UPDATE is used along with the row and column loca—

tion, plus the new value of the cell.
Three keywords which are used {or data management are:

RELOC - permits a data element to be moved to a new loca-
tion within the data file, such as relocating the results
of an analysis as a new data element in another location.
RENAME - allows the name of a data element to be changed

without affecting the contents of the data.

LIST - allows a user to list the names associated with

the contents of part or all of the data base.

2.} Delimiter Keywords

+ MODEL - used as a first keyword in a seaquence of keywords
defining an analysis. The primary function of MODEL is
to assign a title to subsequent analyses. It also includes
the function of the CLEAR keyword.

+ CLEAR - clears the results of operations performed by pre-—
vious keywords.

- END - identifies the completion of IMGRID input.
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3.) Disgplay Keywords

+  SYMBOL - allows a user to enter a specific set of charac-
ter symbols to be used when making a map display.

- MAP - makes a graphic display of the contents of a data
element in the file. This can be a data variable such as
a MAP of a slope, or of the results of an analysis such as
vulnerability to soil erosion.

- TEXT - premits user to insert textural descriptions of

the procedures being undertaken.

4.) Spatial Analvses

- SEARCH - generates a set of values which identify the proxi-
mity of each cell in the study area to a specified condition,
such as roads, rivers, or airports. The analysis determines
how far ecery other location is from the preselected data
items.

» ASEARCH - operates on a cell by cell basis examining for a
prespecified radius, the conditions around every cell, or a
defined subset of cells in the study area, such as how many
cells of wetlands are there within a five cell radius of a
landfill.

5.) Rescaling or Restructuring of Data Values

+ RECODE - assigns new values to an old set of values for a
data element, such as recoding an old set of values for
element "land market value" to reflect land use or tax policy
changes. Recode assigns values in the range of 0-9.

- XRECODE - an extended recode which assigns values in the
range of 0-19. The RECODE keywords assign the last value
specified in the case where multiple elements are being

combined with different value scales.
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OVERLAY - assigns the highest value, rather than the

last value, when multiple elements are being combined.

The system will over-ride the values assigned on the

first element if the new values generated by the rescaling

are greater than the previously existing values.

6.) Logical Combinations of Elements

MATRIX - results in a series of values which identify
each of the possible combinations of features, such as

the highly erodible so0ils on steep slopes.

7.) Reject Conditions

*  REJECT - permits the user to identify a group of cells
which must be ignored ("'dropped out") in all analysis
and display of the data, such as rejecting unstable soils

in an analysis for siting a large industrial complex.

8.) Mathematical Manipulation of the Data

MULTPLY - allows user to multiply the values in one data
element by the values in a second data element.
INDEX - generates a weighted index of several data elements
and also provides for addition and subtraction.

* NORMAL - takes data values over large ranges and normalizes
them to the range of 0-99.

REDUCE - generates values in the range of 0-19.

9.) \User Written Fortran Subroutines

USERSUB - allows user to write a Fortran subroutine to
perform any set of computations that is desired and ecall

that subroutine through the USERSUB keyword.

Figure 3 shows an example of IMGRID output where elements of
slope, depth to water table, soils, vegetation, proximity to roads,
and travel time were weighted, overlaid, recoded and mapped to pro-
duce an attractiveness model for industrial parks. The darkest cells

are best for industrial sites usi.g the criteria specified.
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Because of the large size of IMGRID and the limited address space
of a 16 bit computer, a method was devised to partition the IMGRID pro-
gram into independent subroutines. Each subroutine corresponds to a
keyword in the above discussion. By making each major subroutine an
overlay, IMGRID was implemented on the NOVA 2 minicomputer. A core
part of the IMGRID program resides in the computer at all times, and
when a particular keyword is selected, only programs that provide that
function are loaded into the main memory of the minicomputer from disk
storage. While some delay occurs in the program execution due to the
overlay procedure, the time required is negligible compare.! to the
execution time of the analysis modules.

The structure of the minicomputer IMGRID program allows two data
variables in a format of up to sixty elements by sixty elements to be
analyzed at one time. In the Atlanta, Georgia area, this array size
is sufficient to represent data for a USGS seven and one half minute
quadrangle in approximately ten acre elements. For a large area,
therefore, data for a data set of the whole area would have to be par-
titioned into segments dependent on the selected cell size.

All keyword functions with the exception of the search algorithms
could easily be performed on such a segmented data set. Any application
for which a search from some criterium is specified, however, would en-
counter problems when needing to search beyond the boundaries of cne
data segment. In additionm, the normal mode of operation for IMGRID is
execution in a batech runstream in which a set of input data is required
in special formats. While this method is sometimes desirable when
using cards as input to a large computer, am alternate interaction
method should be considered when dealing with minicomputers where the
user has direct contact with the computer itself and he may often be
the only user using the system at one time.

In an effort to alleviate some of the difficulties given above a
new minicomputer version of IMGRID, called NIMGRID, haz been developed
at EES. NIMGRID reflects to a large extent the program philosophy of

the original IMGRID program regarding types of functions performed on
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the data base, but a new philosophy of data storage and retrieval and
program interaction was implemented in early 1978. The data storage
philosophy envisions each data variable as being represented by a
raster data set which is only constrained by the disk space available
to the user of a particular system. The data are processed on a line
by line basis, and even for the search algorithm, only two lines of
the data set are needed in the computer at one time. While this
method involves many more imput/output operations than the IMGRID
method, very little degradation in preformance has been noted in com-
paring NIMGRID and IMGRID.

The prime advantage of this storage and retrieval philosophy is
that the size of the data set that may be processed by a user is vir-
tually unlimited. Also, searches may be made over large areas without
problems associated with crossing data segment boundaries. Another
virtue of the NIMGRID system is that the program has been made inter-
active. Prompting of the user occurs, giving him all possible choices
and asking him to select the desired command. No knowledge of FORTRAN
and very little knowledge about the particular minicomputer is re-
quired of the user. Although NIMGRID is still under development,
applications personnel from the Georgia Department of Natural Re-

sources are currently using the program at EES with ease.
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APPENDIX A

DESCRIPTICN OF MAJOR SOFTWARE
RELATED TG IMAGE PROCESSING AND
EARTH RESOURCES AT EES

30



PROGRAM NAME: RECRAW

LANGUAGE

COMPUTER

FORTRAN IV

SEL 32/553, CDC Cyber 74

SPECIAL PERIPHERALS: 2 Tape Drives

Disk Files

PURPOSL: RECRAW uses a first order transformation matrix from COQORD
to resample raw Landsat data by a selectable nearest neigh-
bor or bilinear interpolation to format the data into a
standard coordinate systen.

PROGRAM NAME: RECCL

LANCUAGE: FORTRAN IV

COMPUTER: Data General NOVA 2, CDC Cyber 74, SEL 32/55

SPECIAL PERIPHERALS: 2 Tape Drives

Disk Files

PURPOSE: RECCL uses a first order transformation matrix computed by
COORD to resample Landsat classified data using nearest
neighbor and format the data into @ Latitude-Longitude or
UT:l cocrcinate svstem,

PROCEAM NAME: 3DPLOT

LANGUAGE : FORTRAN IV

COMPUTER: Data Ceneral XNOVA 2,CDC Cvber 74

SPECIAL PERIPHERALS: Caicomp plotter or printer/plotter

PURPOSE:

Disk Files

3DPLOT provides @ perspective view of three dimensional
data (z = i(x,y)). Viewing angle and scaling may be spe-
cified by the user. This technique is especially useful
in analysis of topographic related data.
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PROGRAM RAME: MAXLS (NASA/ERL)

LANGUAGE:

COMPUTER:

FORTRAN TV

SEL 32/55, ChC Cyber 74

SPECTIAL PERIPHERALS: Two Tape Drives

PURPOSE:

Disk Files

MAX18 was developed bv Ronnie Pearson of NASA/ERL (Slidell,
Louisiana) as a fast classifier of Landsat MSS data. The
program is a combined table look-up-maximum likelihood type

of classifier which uses the best points of each technique.
Instead of creating a look-up table defining the houndaries

of statistical distribution of signatures, this rechnique
iterates quickly through the data building a table of where

in channel space the majority of the data in a Landsat scene
lie. Then, these vectors are classified using a maxzimun like-
lihood scheme. A second iteration is made through the data

for classification. ELEach pixel of MSS data is checked to see
if the data vecter associated with that pixel is in the already
classified data table. If so, the classification is derived by
simply indexing into the classified table. If the data vector
has not already been classified a maximum likelihood decision
rule is used. There is a distinct trade off between amount of
storage and speed of classification. On the 5EL machinc a
Landsat scene mav be classified into 60 classes in 1.. - I hours.

PROGRAM NAME: LDFTFT

LANGUAGE:

COMPUTER:

FORTRaN IV

Data General NOVA 2, CDC Cyber 74

SPECIAL PERIPHERALS: HMagnetic lape Drives

PURPOSE:

Disk Fiies

2DFFT performs a two dimensional Fast Touricr Transform on
image data. Options in the program include:

a) TForward transform
b) Inverse transiorm

c¢) Image filtering by specification of
one of many optional filters.
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PROGRAM NAME: FILTER
LANGUAGE : FORTRAN IV
COMPUTER: Data General NOVA 2

SPECIAL PERIPHERALS: Image display system and 1 tape drive
or 2 magnetic tape drives

PURPOSE: FILTER is a program whose concept was taken from a technique
usec at USGS, Flagstaff, Az. for high frequency enhancement
of image data. The basic method involves taking a windowing
approach to create a low pass filtered image and subtracting
that image from the original image. The resultant is essen-
tially a high pass filtered image. By adding the high pass
filtered image to the original image the high frequency en-
hancement is achieved.,

PROGRAM NAME @ IMGRID (Harvard U.)
LANGUAGE : FORTRAN TV
COMPUTER:® CDC Cyber 74, NOVA 2 (Data General)

SPECTAL PERIPHERALS: Disk Files

PURPOSE: IXNCRID is a general purpose geographic data base manipulation
preccram developed by the Harvard University Graduate School of
Landscape Design, This program provides for manipulation of

= cata variables related to the same geographic area
cridded format. Spatial searching, statistics genera-
i modeling via multivariable weighting parameters are

s analysis capability. Visual and environmental impact
is are two uses of such a svsterm.

PROGRAM NAME: TOPO
LANCUAGE : FORTRAN IV
COMPUTER: Data General NOVA 2

SPECTAL PERIPHERALS: Tape Drive
Image Display

PURPOSE: After breaking down the NCIC topographic tapes into NOVA 4096
record blocks with the CDC Cyber 74, TOPO unpacks and displays

the data on the imaging system. Various scales may be represented

by selection of parameters in the program.
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PROGRAM NAME: FILTER
LANGUAGE:- =~ FORTRAN IV
COMPUTER: - Data General NOVA 2

SPECIAL PERTPHERALS: Image display system and 1 tape drive
or 2 magnetic tape drives

PURPOSE: FILTER is a program whose concept was taken from a technique
used at USGS, Flagstaff, Az. for high frequency enhancement
of image data. The basic method involves taking a windowing
approach to create.a low pass filtered image and subtracting
that image from the original image. The resultant is essen-
tially a high pass filtered image. Byv adding the high pass
filtered image to the original 1mage the high frequency en-

~ -hancement ‘is achieved. - T .

PROGRAM NAME: IMGRID (Harvard v. )
LANGUAGE: . TFORTRAN IV

COMPUTER: | CD¢_gyber 74, NOVA 2 (Data General)

_SPECIAL PERIPHERALS' Disk Files

PURPOSE: INGRID is-'a general purpose geographic data base manipulatfon - - =

program developed by the Harvard University Graduate School of
Lancscaps Design, This program provides for manipulation of
__rL¢:;p¢e data variables related to the same geographic area .

©and ia -z gridded format. Spatial searching, statistics genera-— S

tion, and modeling via multivariable weighting parameters are
kev o its analysis capability. Visual and environmental impact
__ana;?"ls are two uses of such & system, SR

PROGRAM XAME: ~  TOPO-

| LANGUAGE: - i*f5"1=F0RTRAN W
COMPUTER: " Data General NOVA 2

”-'S?ﬁﬁiAL&PEﬁIPHERALSE ”Tape Drive “Tf
... Image Diﬁ?lay;j._.~

'PUdeéﬁ- After'breaking down the NCIC topugraphic tapes into NOVA 4096
. - record blocks with the CDC Cyber 74, TOPO unpacks and displays

the data on the imaging system. Various scales may be represented.pin.

;.;hy selection of patameters in . the. ptogram.;i_u-j*
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PROGRAM NAME:
LANGUAGE:
COMPUTER:

SPECIAL PERIPHERALS:

PURPOSE:

SCORECARD

FORTRAN 1V
Data General NOvVA 2

Tape Drive

SCORECARD performs a maximum likelihood classification on
spacific polygons within a data sat,

This is used to eva-

luate accuracy of classification by comparing the classi-
fied data for test fields to known ground truth.

PROGRAM NAME:
LANGUAGE:
éOMPUTER:

SPECIAL PERIPHERALS:

PURPOSE:

THERMAL

FORTRAN
Data General NOVA 2

Tape Drive
Image Display

THERMAT, is a program designed to unpack and displav digital

thermal data from a NASA owned thermal scanner - RS18.

PROGRAM NAME:
LANGUAGE:
COMPUTER:

SPECIAL PERIPHERALS:

PURPOSE:

CHANZ2L
FORTRAN IV
Data General NOVA 2

Image Display
Tape Drives

CHAK24 unpacks data from the Bendix 24 channel aireraft

scanner and reformats the data such that single channels
may be accessed and. written out te either tape or an
‘image display. -
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PROGRAM NAME: M60CL
LARGUAGLE : FORTRAN TV
COMPUTER(S) : Data General ROVa 2

SPECIAL PERIPHERALS: 2 Tape Drives
Disk

PURPUSE: M60CL uses a maximum likelihood decision rule to classify
Landsat data into one of up to sixty classes for which
means and covariances are available on a disk file. Thresh-
olds (probability of correct classification) are output for
each rocord of data. This program is a reeord by record
c.assifier. One record is read from tape, classified, and
then written to an output tape before the next record is

processed.
PROGRAM NAME: ASTEP
LANCUAGE: FORTRAN IV
COXPUTER 2 ChC Cyber 74, UNIVAC 1108

SPECIAL PERIPHERALS: Tape DBrives
Disk Files

PURPOSE: ASTEP is a general purpose earth resources analysis program
developed by TRW Systems for NASA Johnson Space Center. The
acronym ASTEP stands for Algorithm Simulation Test and
Evaluation Program. The program is of modular construction
with standardized input-output such that they are essentially
transparent to the user. Different classification, clustering,
statistics generating, or feature selection algorithms may be
tested against one another with a minimum of programming change
to the whole system. In addition te its usefulness as an al-
gorithm test bed, ASTEP has been used effectively as an opera-
tional, interactive classification system for Landsat data.
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PROGRAM NAME:
LANGUAGE:
COMPUTER:

SPECICAL PERIPHERALS:

PURPOSE/DESCRIPTION:

PROGRAM NAME:
LANGUAGE:
COMPUTER(S) :

SPECIAL PERIPHERALS:

SEARCH (NASA/ERL - Ronnie Pearson)
FORTRAN IV
SEL 32/55

1 Tape Drive
Disk Files

SEARCH is a program developed by Ronnie Pearson of
NASA/ERL for unsupervised development of signatures
for use in a maximum likelihood classification scheme.
A3 x 3 or 6 x 6 pixel moving window is used in a
single iteration through the raw Landsat data to form
candidate signatures. A maximum number of acceptable
signatures is specified and a divergence criterion is
used for merging, splitting, and selection of signa-
tures. This program normally takes approximately ome
hour for development of signatures for one Landsat
scene. Auxiliary programs are available for intui-
tively assigning color values for each class for use on
a color display based on a two dimensional plot of the
signature means for channels 2 and 4 of Landsat MSS
data.

COORD
FORTRAN IV

CDC Cyber 74

Disk Files

PURPOSE: COORD accepts pairs of Latitude-Longitude ox UTM coordinates
and Landsat pixel coordinates for Ground Cortiol Points (GCP)
and computes a least squares fit of the transformation matrix
needed to map Landsat data into a standard coordinate system.
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PROGRAM NAME: CLUSTER

LANGUAGE :

FORTRAN IV

COMPUTER(S): Data General NOVA 2, CDC Cyber 74

SPECIAL PERIPHERALS: 2 Tape Drives

PURPOSE:

CLUSTER is a seqguential clustering algorithm which creates

an unsupervised classification of Landsat or aircraft multi-
spectral scanner (MSS) data using a Euclidean distance measure

as a decision criterion. This system decides how many "different"
types of land cover there are in a MSS scene. This system is
dependent on user input parameiers which specify the criteria

for number of clusters, merging, creation of new clusters, and
exclusion of clusters. This technique is often used to define
training fields for supervised classification.

PROGRAM NAME: CLUST (NASA/ERL - Ronnie Pearson)

LANGUAGE:

COMPUTER:

FORTRAN IV

SEL 32/55

SPECTAL PERIPHERALS: 1 Tape Drive

Disk Files

PURPOSE/DESCRIPTION: CLUST is structurally similar to the SEARCH program

for unsupervised development of class signatures.
CLUST, however, uses a Euclidean distance measure

in its sort and merge control logic for clusters.
CLUST is often more useful than SEARCH in very broken
terrain where fields of 40 acres are not common.
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PROGRAM NAME: SUPERG (NASA/ERL - Marcellus Grazham)

LANGUAGE:

COMPUTER:

FORTRAN IV

SEL 32/55

SPECIAL PERIPHERALS: 2 Tape Drives

Disk Files

PURPOSE/DESCRIPTION: SUPERG is a rectification program for Landsat MSS data

which includes 2nd order mirror corrections into a
least squares determination of a covariance matrix for
conversion of Landsat pixels into a UTM coordinate
system. The data are resampled along scan lines to
satisfy scaling considerations and the output file
contains new pixels which are directly related to

the UTM system. Between 10 and 30 Ground Control
Points are suggested for complete determination of

the transformation. Rotation of the data to true
North is not accomplished by this program.

PROGRAM NAME: TRAIN
LANGUAGE: FORTRAN IV
COMPUTER: Data General NOVA II

SPi{CIAL. PERIPHERALS: COMTAL Interactive Colotr Video Display (3 images)

PURPOSE:

Magnetic Tape Drive
Disk Files

TRAIN is an interactive training field selection and statistics
generation program for Landsat digital analysis. In cenjunction
with a video display system with a cursor or joystick, a subset of
a Landsat image may be selected by drawing an arbitrarily shaped
polygon (up to 100 vertices) around an area ou the display screen.
The program keeps track of position on the input Goddard format
CCT and calculates the normal statistics (mean and covariance)

of the selected training fields. Histograms of the multivariate
distribuitons are displayed on the display secreen and the mean
and variance, polygon vertices, and histograms may be saved on

a disk file. The program acts in a question-answer mode which
requires no knowledge of computer languages by the user.

A parallelopiped classifier is also implemented in this pro-
gram which will classify a 256 x 256 element scene for one class
in near real time.
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ADDSIGM

THIS ROUTINE ADDS SPECIFIED SIGRATURES
TO FORM NEW MEAN AND COVARIANCE

SEQUENCE: ADDSIGM INPUT SIGFIL NEWSIG

seRsckdek R RNk Rk R kR ek Rtk i kb o etaiR o Rk Rk R R ekek

CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

sk eeReR ek isclkclskinikek ke kool

DIMENSION COVi(4,4),C0V2(4,4),NUMI( 1‘3’} NUM2(12) , IORDER(60)
DIMENSION ID(6), AI‘IEAN(‘S: 50) , BGOV(4 69) 11(39), 12(30}, 13(306)
DIMENS ION NP(GO) NADII(GO) NAN2(60) , NAHS(G@).NAH%(ﬁO)
DIMENSION VMiC12) , VI2( 12) , VP(4) , ISW(2)

COMMON/NPP /NP

ND=4

IP=12

COMARG AND OPEN STATEMENTS

CALL OQPEN(1, "COM.CM", 1, IERR)
CALL GOMARG( 1,11, ISW IEI{RJ
CALL COMARG(1, )1, ISW IERR)
CALL COMARG( 1, 12 ISW, IERR)
CALL COMARG(1, 13, ISW, IERR)
CALL OPEN(2,11,0,I1E)

CALL FOPEN(4, I3, "B")

TYPE " INPUT NEWSIG NAME “
READ(11,200)N1,N2,N3,N4
READ(2)NSIG

WRITE( IP)RSIG

GET SIGNATURES LISTED IN INPUT FILE

CALL GSIG(AMEAN,BCOV,NSIG,2,3, 12, IORDER, NAM1, NAM2, NAMS, NAM4)
TWOM1¢ 1) NP( 1)

DO £3=1,4).

VI‘II(J) =AMEANCJ, 1)

DG (L=1,4)

: GOVI(‘J,L) =BCOV(J,L, 1)

: - DFIN

iN
NS1=KSIG-~1

as S8 a0
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LOOP TO COMBINE NSI1G SIGNATURES

DO (IX=1,NS1)
s KP1=K+1
: DO (J=1,4)

oan

: VE2(J)=ANEAN(JI,KP1)

: DO (L=1,43

t ¢ GOVR2(J,L)Y=BCOV(J,L,KPI1)
t. L EIN

:.FIN

NUM2(1)=NP(KP1)

-
.
-
.
-

CALL ADDSIG(COVY,COV2, VHi, VM2, ND, NUMI, NOM2)

aa an

LI 8 |

no (i=1,4)

) g? I=VMICID
YRITE(IP,201)YN1,N2,N3,N4
WRITE( IP) NUMIC 1), VI, COV1
BO (1L=1,6)ID{L)=0
WRITE BINARY(4) ID
WRITE BINARY(4)N1,N2,N3,.R4
WRITE BINARY(4)NUM1(¢1),VM,COV1

269 FORMAT( 4A2)

2@1 FORMAT( 2K, 44A2)

STOP

END

"
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SUBROUTINE ALRM2( IOV)

DIMENSION IMIN(4), IMAX(4), IX¥2(0:255,3)

MADDOX

1 CLASS ON THE COMTAL

COMMON/DTRANS/IMAG1(6:255) , IXD(0:511,4) , IMAG{0:511)
COMMON/HIST?/ ICOUNT( 4, 160)
EQUIVALENCE (IXD, IX2)
DO (I1=6,15) IMAG(I)=@
DO (1=0,235) CALL GWR(IOV,I, IMAG, 16)

bo (I=],4)
BOo (J=1,100)

e us

36
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IMINCI)=J
DO (JJ=1,160)
t N=101-JJ

t..FIN
50

44 40 99 S5 31 9

by
fuat
[~

II‘IINI IMINC1)
IMINZ2=IMIN(2)
IMIN4= IMINC4)
IMAXI=IMAX( 1)
IMAX2= TMAX{2)
TPMARd= TMAK( 4)
BO (E=0,255)

DO (L=@,253)
IMAGI(L)=0
IF (I¥2(L,1).
IF (IX2(L,1).
IF (I}L(L 2).
IF (I¥2(L,2).
IF ¢IX2(L,3)
IF (IX2(L,3)
IMAGI(L) =
CCHTINUER
FIN

7o

2 40 we #0 Su 08 as 28 B

% 88 4% S8 G& 45 4% We UR S8 48 4% 4F PH S SR B8
.
.
L]

FIN
RETURN
END

CALL IMRD(O,K, IMAG(O), 128)
CALL INRD{1,K, IMAG( 128] 128)
CALL II'IP«.D(2.K, IMAG(256) , 128)

CALL UPACS( IMAG, IX2(0,1),

LT. IMIN1)
GT. TMAX1)
LT, IMINZ)
GT. IMAXZ2)

.LT. IMIN4)
. GT. IMAX4)

CALL PACB(IMAGIL, IMAG, 16)
CALL GWR(IOV,K, IPAG, 16)

: IFI(\[IGOUNT( I,J).GT.9)G0 TO 30

: IF( ICOUNT(I,N).CT.8)G0 TO 50

384)

GOTO 7@
GOTO 7o
GOTO 70

GOTO 7O

GOTO 70
GOTO 7o
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ALARM  (SUBROUTINL)
THIS SUBROUTINE ALARMS
CORRESPONDING TO THE LAST SIGNATURE,
IT ALARMS TG GRAPHICS OVERLAY #I0V

Aok RN R R s R R R ek e kR e R sl e i e e R e s skt s e R ek Rk R R e
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ORIGINAL PAGE IS
OF POOR QUALITY

Otk iekiieR iRk kR ok ek ok B kR R R sk ksl et etttk Rk
ANGDIS ( SUBROUTINE)

PURPOSE:
COMPUTES THE DISTANCES AND ANGLES BETWEEN A SET OF
VECTORS OF" ARBITARY DIMENSION

DESCRIPTION OF PARAMETERS

INPUT:
CALLIRG SEQUENCE
VM - NVM VECTORS OF DIMNENSION ND , STORED BY COLUMNS
NVM - NUMBER OF VECTORS
ND - DIMENSION OF EACH VECTOR
IDISF - .EQ.1 COMPUTE EUCLIDEAN DISTANCE
+NE.1 COMPUTE L1 DISTANCE
oUTPUT

CALLIKG SEQUENCE :

R = AN NVM BY NVM MATRIX WITH I TH - J TH ELEMENT
CORRESPONDING TO I TH - J TH VECTORS AND EQUALS ANGL
IF ABRGVE DIAGONAL AND EQUALS DISTANCE IF BELOW

KEN U ERREXFRNRAARNAERR

DIAGONAL
sesfeessintk kAR R Rk sk iR ek gk RRsiapNaReR ok e nisik R St ek R o
CREATED AT NASA/JSC (ASTEP) #

B
sl e el el st o sk el stk sk ok ek s sl et R s s s R A R e R sk R R R R R R
SUBROUTINE ANGDIS( VM, NVM,ND, IDISF,R)
DIMENSION VIM(ND,NVID , RCNVM, NVM)
N = NVM - 1
DG 26 J = 1,N
R(J,J) = @,
I1=J + 1
DO 10 I = I1,NVM
ITCIDISF.EQ. 1) GO TO 6
DO 4 K=1,ND ,
4 D=D+ABS(VM(K,J)-VH(K, 1))
CO T0 8
CALL EDIST(VM(1,J),VM(1, D) ,ND,)
CONTINUE
CALL ANGLECVMC1,J),VM(1,I),ND,A)
R(I,J) = D
R(J.I} = A
10 CONTINUE
26 CONTINUE
R(NVH,EVID = o.
RETURN
END

elvlvivivivivivivlviviviclvivivivielvivivlvivislvlv]elw

(vefe}
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Coksaoeitioroiaorior ek ekt R o oRsekeoR kR Rk k ik ko sk sk kiR fl ok
C

o
g ANGLE { SUBROUTINE) :‘
C PURPOSKE:: B
N COMPUTES THE ANGLE BETWEEN TWO VECTORS OF ARBITARY sk
g DIMENSION ::
g DESCRIPTION OF PARAMETERS ;
c INPUT %
C CALLING SEQUENCE s
C Vl - 1 ST VECTOR b
Cc V2 - 2 ND VECTOR P
g ND - DIMENSION OF VI AND V2 f
c QUTPUT 4
c CALLING SEQUENCE %
g A - ANGLE BETWEEN VI AND V2 IN DEGREES ::
B e B R B D D T T
C s
g CREATED AT NASA-JSC ( ASTEP) i

:s:
Coimiafsissinieiedasiesitafosioiosiestoleohioionieloa i ettt spofeskatossaleaiefoafestonitafe i apeafanoniesie it sl e apeste s ol s s sl e gt e s ode sk s sl R e s e sfe

SUBROUTINE ANGLE ( Vi, V2, KD, A)
DIMENSION VI(ND) V2(NDJ

DI = @-
D2 @.
DO 10 I =1,ND
DI = D1 + VI(I)sHss 2
D2 = D2 + V2( )%
16 A = A + V1I(])#V2( I)
IF ( D1.EQ.6.6 .OR. D2.EQ.9.6 ) GO TO 20
A = A/(SQRT(D1)*SQRT(D2))
A = §57,20578%AC0S¢ A )
15 RETURN
26 A = 90.0
GO TO 15
EN
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ORIGINAL ¥asit. s
OF POOR nUALITY

CokslciRnRnk kiR Rk iRk oR ek kR ioinr ook kR ek ek

C *
C AUTOB11Z *
(CI DESIGNED TO OUTPUT CLASSIFIED TAPE IN PATTERN FORMAT j’
C TO DISPLAY ON THE VERSATEC #
g SEQUENCE: AUT0811Z MTU:F INPUTFILE i
NPT ———— r*w*wmmx-r***mi‘
é CREATED AT GEGRGIA TECH EES %;
C PROGRAMMER: MICHAEL D. FURMAN *
A A A A A A A R AR

INTEGER INAG( 180), ITAPE( 10}, IOUT(360), IORDER(25, 15), ISW( 2)
INTEGER NG{25), IWORK(4100) , INAG3( 189) , IMEM(0:255) , 1MAG2( 360)
INTEGER I‘\ORKI(S'&O) I WORK2( 360) , 1 WORKS ¢ 36@) , IHORK4(360)
INTECER IWORKG(360), IWORK6(360) , IWORKY(360) , IWORKS(360)
INTEGER IWORKS9(360), I?\ORKIO(BG@) 1WORKi1(36) » IWORK12(360)
INTEGER IMES(15,40), IFLDC( 10)
EQUIVALENCE ¢ IWORK( 1), IWORK1( 1))
EQUIVALENCE ( IWORK(359), IWORK2( 1)
EQUIVALENCE ( IWORK(717), IWNORK3(1)
EQUIVALENCE ( IWORK(1075), IWOREK&(!
EQUIVALENCE ( IWORK( 1433) , IVORKS(1
EQUIVALENCE (IWORK(1791}, IWORK6( 1
EQUIVALENCE ( IWORK(2149), IWORKZ(1
EQUIVALENCE { IWORK(2507) , INORKS( 1
EQUIVALENCE (IWORK(2865) , INORK9(1
EQUIVALENCE ( IWORK(3223), IWORK10(
EQUIVALENCE ( IWORK(3581) , IWORKI 1(
EQUIVALENCE ( IWORK(3939) , IWORK12(
COMMON/DUM ID( 165) , IWORK
DATA 1D/ :

1000@@@@000@

20, 176K, 162K, 102K, 1031 , 192K, 162K, 102K, 192K 176K, 0,

30,90, 176K, 176K, 176K, l?ﬁK, 176K, I?GK. 176K, 0,0,

43061, 2461, 160K, 1691{, 60K, 30K, 14K, 16K, 16’(,7 3,

5176L, 74K, 30K, 0,201K, 3031{, 201K, 0, 30K, 74K, 176K,

6303K, 303K, 303K, 303K, €, 0, 0, 303K, 303K, 363K, 303K,

730K, 36K, 30K, 30K, 30K, SOK 30K, 30K, 30K, 30K, 30K,

BBGL., 30K, 30K, SGK 877K, 377K, 377K, 30K, 30K, 30K, 30K,

93,7, 16K, 16K, 14K, 30K, 60K, 160X, 160K, 340K, 300K,

13‘??1\, 201K, 24 IK, 231K, 231K, 23 1k, 231K, 231K, 2@51{ 203K, 377K,

1201K, 303K, 347K, 176K, 74K, 30K, 74K, 176K, 347K, 303K, 20 1K,

374K, 3(@1{, 361K,3861K, 363K, 347K, 317K, 217K, 217K, 37K, 77K,

877K, 37K, 217K, 217K, 317K, 847K, 363K 361K, 36 1K, 376K, 374K,

4:3(’2’1(., 37 'E’K., 377K 3@37{ 803K, 363K, 303K, 303K, 377K, 3771(, 377K,

5377K, 577K, 377K, 277K, 3?’?15.. 377K, 877K, 3‘?71{, 8Y7vK,3YYK, VTR
CALL OPEN(1, "COM.CM", 1, IERR)
CALL COMARG(1, ITAPE, ISW IERR)
CALL GCOMARG(1, ITAPE ISW, IERID
CALL COMNARG(1, IFLD, ISW, IERR)
CALL FOPEN(3, IFLD, ign)

)

)

3)
})
))
))
1)
3
1)
1}
1)

)
)
}
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10=3

CALL MTOPD(2, ITAPE,O,IE)

DO (Ii=1,25)

: ?(I)H( I2=1,15) TORDER(I1,I12)=0

TYFE "BOES INPUT TAPE HAVE THRESHOLD? (2=YES, 1=NO)*"
READ I0) ITH

TYPE "LINE®"

READCIQO) ILINE _

TYPE "MAP PORTION (1 - 12) ",IANS2

READ( I0) ITANSZ

TYPE "LENGTH OF DATA *

BREAD( 19) IST

IEND= IEL+359

IF (IEND.GT.4100) IEND=41006

TYPE "PRODUCE OVERALIL MAP? (1=YES) "

READ(C IO) IANS

TYPE "NUMBER OF GENERALIZED CLASSES "

READ(ID) IGEN

Do (I=1, IGEN)

: TYPE "“INPUT CLASS DESCRIPTION ”

:  READCIO,101) (IMES(I,K) ,I=1,20)

:  TYPR “NUMBER oF SUBCLASSES "

¢ READ(IO) NCG(I)

¢ NCI=NC(I)

:  TYPE "INPUT SUBCLASSES "

: READ(IO) (IOBRDERC(I,K) ,K=1,NC1)

: %‘I;N(I.NE.IGEN) TYPE "NEXT GROUP®

DO (1=1,258) IMAG2(I1)=
DO (I=1,186¢) IMAG3(I)
Do (I=@ 255) IMEM(I)=
WRITE( 12)

L2=154 _ . _
Do (I=1,ILINE) CALL MTIDIO(2,6, IWORK2, IS, IE, IC)

IF ¢ IANS.EQ. 1)

Do (I1=1,180) IOUT(I)=0

DO (M5=1, IGEN)

L3=NG{ M5)

DO (J2=1,L8) INEM(IORDER(M5,J2))=1L2

gg!’g‘jj’?( {2&?@) (IMES(MG,X) ,B= 1 26} (IORDER(MS, 1), I=1,18)
t IOUTC185) =IDCL2+J)

:  QALL MTX(I10UT,180)

P .WFIN

L2“L2—11

mm:( 12)
IN

6

a8 4% #e es
(1]

2 40 g e
e 48 4N 4 ¥ Ne AL AP

ar av sa
-~y

":I
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DO (Mi=1, IGEN)
IF (IANb RE. 13
¢ L3=RC(MI)
WRITEC 12 1@9)(IHES(M1 K) KFI 20) ( IORDER(NM!, 1) ,1I=1,L3)
Do (I=1, 180} 10UT( )=
o (1= 9 253) IMEH(I)=0
Do (J=1,11)
L“'ISQ
Do (J2=1,L3)

- e se ar
s e

aa #s

..
s 58 e 4w =8

: : : IMEMC IORDERCM1,J2)) =12
N : : TIOUT(J2:%44+9) = ID(L2+J)

: : : L2=L2-11

A : . FIN

: : CALL MTX(IOUT 186)

: s 1 ..FIN

Tt TWRITEC12)

: t.L.IPIN

: DO ¢I=1,8) CALL MTX(IMAGS, 180)

s DO (L2=1 IST)

: i DO (I=1,ITH)

T : CALL MIDIO(2,0, IWORK,IS IE, IC)

%F (IC.LT.5) GOTO 5

L IN

CONDITIONAL

( JANS2.EQ. 1) CALL AUTEC( IWORK1, IMEM, 11)

({ JANS2.EQ.2) CALL AUTEC( IWORKZ, IHEM, 11)

( IANS2.EQ.8) CALL AUTEC( IWORKS, IMEM, 11)

( IANS2.EQ.4) CALL AUTEC( IWORK4, IMEM, 11)

( IANS2.EQ.5) CALL AUTEG( IWORK5, IMEM, 11)

( JANS2.EQ.6) CALL AUTEC( IWORK6, IMEM, 11)

t ¢ ¢+ (IANS2.EQ.7) CALL AUTEC( IWORKYZ, IMEM, 11)

( JANS2,.E@.8) CALL AUTEC( IWORK3, IMEH,II)

( IANS2.EQ.9) CALL AUTEC(IWOBKB,IMEM,II)

( IANS2.EQ, 1) CALL AUTEC( IWORK1e, IMEM, 11)
( IANS2.FEQ.11) CALL AUTEC(IWORK11, IMEM,11)
(IANS2 E@. 12) CALL AUTEC( IWORKIZ, IMEM, 11)

"
al 58 ne ER o9 Py

55 : Do ééiGALL'MTX(IHAGS,IBO)-
1,360 I0UT(J)=ID(1)
0=1,1160) N11=N10
s s CALL PACB(IOUT IMAG, 850)
: %%%L MTX( 100T, 180} .
CALL MTDIO(z 16000K, IWORK, IS, IE,IC)
DO (I= ILINEJ CALL MIDIO(? 6, IVORK2Z, IS, IE, IC)
r (IANS EQ. 1 : '
:  IANS=0

¢ ¢ GOTO 56

H t.L.PIN

:..FIN

DO (I=1,10) WRITE(12) _ .

’ STOP PTNISHED

166 FOBMAT(1X,,1X,20A1,7," CLASSES ",2014)
161 Eg%MAT(zeAI)

i e A ve we a6 a0 0o an

» e *e a2 4 20
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R e R R S e e s
CHAN24
UNPACKS AND REFORMATS BENDIX 24-CHANNEL DATA FOE DISPLAY
SEQUENCE CHAN24 MTU:F MTIU:F

etk ack iRk Rk Rk Rk ook Rk kR kAR dekolsralek e i-
CREATED AT GEORGIA TECH EES
PROGRAMMER: MICHAEL D. FURMAN

ER P S T P R S P ST e S e T e i o e e e e e e e e e S e i i i e e 5 s
INTEGER IDATA(4160), IMAG(512) , IMAG2(E56), ITAPEI(S), ITAPE2(5)
INTEGER IWORK(256), THEAD( 30) s IR 3), IY(3), ISW(R2)

COMMON IX,TY

EQUIVALENCE (IX(1), IKI) (IX(2), I¥2), (IY(1},IY1),C1Y(3), IYD)
CALL OPEN( i, "COM. (‘PI" IEBR)

CALL COMARGC1, ITA.PEI, ISW IERR)

CALL COMARG( 1!, ITAPE1l, ISW TERR)

CALL COMARG(1, ITAPE2, ISW, IERR)

DO (1=1,30) IHEAD(I)=0

16 FORMAT(1X, 12, "/",12,"/", I2)
11 FORMAT(1X, "INPUT TAPE NO.*",Z)
12 FORMAT(1X, 16A2)

13 TORMAT{ 1¥, "BLOCK SiZpE= *,I3)
14 - FORMAT( 18A2)

TYPE "DATE M,D,¥"

AGCEPT IHEAD(3), IHEAD(4) , IHEAD(S)
TYPE "INPUT TAPE NUMBER? sOOXX"
ACCEPT THEAD(1)

TYPE "COMMENTS ON RUN —- 20 CHARACTERS"
READ( 11, 14) ( IEEAD(T) , I=10, 20)
CALL COLORSUB

TYPE 'FAST SCAN? (2=YES, 1=K0)"
ACCEPT IFSCAN

TYPE_“DATA BLOCKS TO SKIP?*®
ACCEPT ISKA

TYPE ! INPUT BLOW-UP FACTOR"
ACCEPT IBLUP

IBLUPMI= TBLUP-1

QOOaaaacs

%‘C-:-(-‘:{-}':-I': {-—x’-‘:{-}.‘%{-i’:-}'ri'-

(wlelwlele]w]
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IELEM=1

I¥ ¢ IFSCAN.EQ. 1)

+  TYPE "START WITH ELEMENT?"

T AQCEPT IBELEM

.. FIN

CALL SCALESUB

TYPE "INPUT CHANNEL HNUMBER(1-24) "
ACCEPT I1CHAN

ISEB=( ICHAN+2) /83+( ISKB#9) +2

INUM=5+ ICHAN-( ¢ ( ICHAN+2) ~3+1)::8)

1= INUM#:398+2+ IELEM
LAST=L+236+( ( ITSCAN-1):%02)

I (IELEM.GT.24) LAST=351+{ INUIE:3G3)
CALL MTOPD(J3, ITAPEL, 0, IER)

CALL MTOPD{(4,ITAFEZ2,0, [ER)

BO (i=1, ISKB) CALL MIDIO(3,¢, IDATA, IS, IER, ICHTD
M2=512/IBLUP

M3=0

BO (Mi=1,M2)

¢ DO (M=1, IFSCATD

: ¢ CALL MIDIO(3,30010I, IDATA, IS, IE, IC)
: i CALL MTDIO(3,0, IDATA, IS, IE, IO)
: IF (IC.LT. 19) GOTO 1590

1. .FIN

J=1

DO (E=1,LAST, IFSCAN)

: IMAG(J)=1IDATA(R)

s J=Jd+1

:, . FIN

BLOWUP—~AREA

Do (i=1, IBLUR)

: : CALL IMWRITE(O,M3, IMAG2,236)

: i M3=IM3+1

: : . FIN

:..FIN

DO (Li=1,3)

: PAUSE —— POSITION CURSER AND HIT RETURN
: g%ﬁL RTARGC i3(L1),IY(L1))
IXI=1IX1/2

172=133-/2

BO (1I=1,8,2)

: QALL IMBEAD(O,IY(I), IWORK,256)

: DO (I2=1X1, 1X2) IWORK(IZ2)=0255

: g%ﬁL IMWRITE(®, IY(I), IVORK, 256)
BO (I=IY1,IY3)

1 CALL IHREAD(@, I, IWORK, 256)

H IWORXK IX1)=285

: IWORK( 1H2) =255

H g?ﬁL IMWRITE(O, I, INORK, 256)
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TYPE "PROPER RECTANGLE? (1=YES; 2=RO)"
ACCEPT IANS
IF (IARNS.EQ.2) GOTO 156
CALL MTDIO(3, 10060K, IDATA, IS, IE, ICNT)
IX1=IX1# IFSCAN+ IELEM-1
I¥2= N3+ IFSCAN+ IELEM-1
IY1=1Y1%IFSCAN
I¥Y3=TY3XRIFSCAN
IPAS=0%1Y1
IDIF=(I¥3-1IY1)
IDIF2=IX2-TX1
VRITE-IIEADER
CALL MIDIC(3,36001K+1PAS, IDATA, IS, IE, ICNT)
DO (I=1, IDIF}
CALL MIDI0(3,30001K, IBATA, IS, IE, ICNT)
DO (K5=1,8)
CALL HTDIO(S » IDATA, IS, IE, ICNTD)
no BL? 8,789, 393)
Do (L5=IX1,IX2)
IWORK(J) = IDATA(LS+L#6)
J=J+1
. LTIN
?%L MIDi0(4,50060K+IDITF2, IWORK, IS, IE, ICKT)

" % 8 #42 4¢ &3 dx se
B hy aF 28 & »4 Ba W
TR R
b () 2 we 40

s B e

l:jc. *s
H.
»

FIH
BO (I=1,10) CALL MIDiO(4,696606K, IWORK, IS, IE, ICKT)
CALL MTDIO(Q,IG@@GK,IWORK,IS,IE,ICNT)
g%%% NTDIO(3, 16000K, IDATA, IS, IE, ICNT)
i ]

TO WRITE-HEADER

1 WRITE(12,11})

+ WRITEC 12) THEAD(1)

3 WRITE(12, 19) IHEAD(3), IHEAD(4) , IHRAD(S)
¢ WRITE( 12, 12) (IHEAD(I), I=10,206)

i WRITE(12, 13) IDIF2

: g%%L NTRIO(4,59636K, IHEAD, IS, IE, ICNT)

TO BLOWUP-AREA

Do (K7=@,255)

! K9=256-K7

: KD3=K92/IBLUP

¢ IMAG(E9)=INMAG(KDB)

s e B0 ¥S 44 we WP

LA I FIN
CALL PACB( INAG, IMAG2,512)
STOP FIELD ERROR —— CHAN24 MTU:F MIU:F

ERD

50



ORIGINAL PAGE IS
OF POOR QUALITY

C***********$**$****$**********$*$$$***********************$$*$*$******$*
CLASIFY

THIS ROUTINE CLASSIFIES POLYGORS WITH A MAXLIK CLASSIFIER
A TABLE LOOK-UP FEATURE IS INCLUDED

SEQUENCE: CLASIFY INPUT DATAP MAXTAP SIGFIL
e e
CREATED AT GEORGIA TECH EES

PROGRAMMERS: NICKOLAS L. FAUST
ROBERT A. MADDOX

suiiksoiRsop kR iicinekikeienkeeepissiekiokning .$*¢m$r*mna.#*x*rr#mm?1*$xx$
DIMENSION AMEAN(4,60),BCOV(4,4,60), IVX(IBI) IVY(101) ,DET(69)
1,LACI33) ,COUNT(O: 61) IBUT(IG%G) CLEON(61)

2. NAMI(66) , NAM2( 60) , NAHS(GG) NANZ( 60) B1(4,4) ,B2(<4,4)

DIMENSION JBUF( 4, 810) FIELD( 17), ISVS(2J IORD(0:61)

DIMENS ION DUM£61) DUH1(4 4,60), BUT°(4 60] ITABL(5,360)

COMMON JBUI

OOCN?OCNDQOCNﬁOCMﬁOG
w%%%*%“%%%%%%%%

EQUIVALENCE (JBUF,DUM), (JBUF,DUM1), (JBUF,DUMN2),(JBUF(1,28),DET,
c 1{JBUF,B1),(JBUF(1, 10), B2)
g COMARG CALLS AND OPEN STATEMENTS
C&il. GPEN(1L, "COM.CM", 1, IE)
CALL COMARG(I FIELD, ISWS IE) s GET PROGRAM NWAME
CALL COMARG(1,FIELD, ISWS, IE) ;GET INPUT FILE NAME
CALL OPEN(E,FIELD.G.IE) s OPEN INPUT FILE
CALL COMARG(I1,FILLD, ISWS, IE) :GET DATA TAPE NAME
CALL MTOPD(3,FIRLD,0, IE) s OPEN TAPE FILE
CALL COMARG(1,FIELD, ISWS,IE) sGET OUTPUT TAPE NAME
CALL MTOPD(5, FIELD 0 IE) s OPEN TAPE OUTPUT FILE
c CALL COMARG(I FIELD ISWS 1K) sGET SIGNATURE FILE NAME
C
IP=1i2
D=4
BNV=-1.E+12 :BIG NEGATIVE NUMBER
ITPTR=G ;s INITIAL TABLE POINTER
a READ(Z2,209)NSIG
g GET SIGNATURES FOR CLASSIFICATION
CALL GSIG(AMEAN,BCOV,NSIG,FIELD, NAMI1, NAM2, NAM3, NAM4, CLCON)
DO (L=1,K81G)
: DO (TH=1,4J
: ¢ DD {(JI=1,4)
: ¢ ¢ B2(JH,JI1)=BCOV(JH,.JI,L)
: : :..FIN
H t..FIN
t  CALL SYMINV(B2,B1,DETP,4)
t DO (JH=1,4)
¢ DO (JI=1,4)
T s B?gV(JH JI,LY=BI(JH,JI)
P, FI
C : DIVIDE DIAGONAL ENTRIES OF COVARIANCE MATRI¥ BY TVWO
¢ DO (J=1,4) BCOV(J,J,L) = BCOV(J,J,L)/2.
C : GET NATUEAL-LOG¢0F DETERMINANT
H ?%E(L)=ALOG(DET?J
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IYMIN=10006

[XMIN= 166060

IYMAX=0

WRITE( IP, 202)

READ(2,2060)NC

DO (I=1,RC)

! VWRITE(IP,205)1
READ(2,206) IVE( D) , IVY( 1)

P WRITECIP,200) IVX(I), IVY(I)

¢ IFCIVY(I).LT.IYMIN) IYMIN=IVY(I)

¢ IFCIVECI) LT. IXMIN) IXMIN=IVHE( D)

: %g&IVY(I).GT.IYMAX)IYHAX?IVY(I)

IVE(NC+1)=TVX( 1)

IVY(NC+1)=1IVY(1)

NV=NC

IDEL= I'YMAX-TYMIN

ISKIP=T¥MIN+1

SET UP THE APRIOR!I INFORMATION EITHER FROM,
4, THE INPUT FILE IF¥ °*TAPR’ EQUALS 1 IN INPUT TILE
OR B. SET APRIORI FOR ALL CLASSES EQUAL TO 1.0

READ (2,2€1) NTE ; NUMBER OF TABLE ENTRIES

READ (2,200) ITH

IF ( ITH.NE.0)

:" READ (2.310) THRS

:  THRS=ALOGUTHRS)

L

READ (2,200) IAPR

IF (IAPR.EQ.0)

{ D0 (I51,FSIG) CLCONCD=1.
WRITEC IP, 410)

DO (I=1,NSIig)

: WRITE(IP,420) 1,NAMICD),NAM2(I),NAMG(D),NAN4( 1), GLCON(C )
WRITEC IP, 400)

COMPUTE CLASS CONSTANTS

PILOG=2.:2ALOG(2.%3. 141503)
DO (I=1,NS1G) CLCON(I)=ALOG(CLCON(I})-.5%DET(I)-PILOG
CLCON(NSIG+1) = BNV

SORT CLASS CONSTANTS FROM LARGEST TO SMALLEST
AND ALSCO RECRDER STATISTICS

BO (J=1,NSIG)
t BG = ~1.E+10
t DO (I=1,NSIG)
: EF (CLCON(I).GT.BG)
s ¢ BGE=CLCON( D) _
O IND=1
1 ..FIN
¢t :..FIN
i IORD(JI=IND
¢ - DUM(J)=CLCON( IND)
: CLCONC IND)=BNV
:..FIN
IORD{G1)=01
IORD{ 0)=9
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REORDER CLASS CONSTANT ARRAY GR 1®
pA
- ; mibb Ty
DO (J=1,NSIG) CLCONC.J)=DUM(J) ORIG BQUB
CLCON¢{NSIG+1)= BNV 00

REORDER COVARIANCE MATRICES
Do (1= ,NSIG)

: DO (J=1,NI)
t ¢ D0 (K=1,ND) DOMIC(J,K,D = BCOV(J,K, TORD(D)
:, . FIN
D0 (¥=1,NSIG)
: DO (J=1,ND) | _
t DO (K=1,ND) BCOV(J,K,D)=DUNI(J,K, D)
.FIN

REORDER MEAN VECTORS

DO (I=1,NSIE)

t° DO (J=1,ND) DUN2(J, )=AMEAN(J, [ORD(I))
D0 (I=1,NSIC)

f DO (J=L,ND)  AMEANCJ, D=DUN2(J, D

SKIP RECORDS

CALL NTDIO(3,390689K+ISKIP, IBUTF, IS, IEE)
b0 (LL=1,812) IBUF(LL)=0

IBU¥( 1) = IDEL

IBUF(2) = [XMIN
?é%LzﬂTDIO(S,SOGQBK}BIO,IBUF,IS,IER,NW)
JO=810
TOT=0
TOTHITS=
DO C(I=96
DO (I=

5

61) COUNT( I) =0

1,5

e ¢
I

o

J=1,NTE)

5t TABL(I,J)=0

: L. .FIN

., .FIN

CALL FGTIME(IBR, IMIN, ISEC)

TYPE "LINE PROCESSING BECGAN @", IHR, IMIN, ISEC
DO (J=1, IDEL)

HITS-@

CALL MIDIO(3,6, IBRUF, IS, IE,NW)

gﬁL% POLYQ(ISKIP+J—1 ISW IYX,IVY,HV.LA)
Do (Ko=1,J9)

5 DO (KP=1,4)

¢+ + JBUF(KP,K0)=0

*

4% %6 B4 84 4% 44 v 2a ae

N

LAI LACL)
DG (K1=1,LA1)

LSUB=2*K]
: Los LsuB+1
JS=LA(LSUB)
JF=LA(LZ)
JD=JD+JF=-JS+1
IF(JF.GT.JQ) JF=JQ
DO (K2=1,4)
¢ LL=((JS-1) /2) %4+K2
: LAS¥LLL+(JF—JS+1)%°

o ar an
e av oe

[T TITI T

®s %8 vu a® 4% ue U we

P J1=

: ¢ DO (If=LL,LAST,4)

: : JBUF(K; J1)=ISHEFT(IBUFCII) ,~8)

: t 3 JBUF(L2 J1+1)=IAND( IBUF(II},377K)
oy s JisJ1+2

t ¢ L, .FIN

T 3 1. FIN

. .FIN ) 53
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C
g CLASSIFY THE POINTS BY MAXIMUM LIKLIHOOD ALGORITHM
H DO (JPT=1,JQ)
H Ir (JBUF( 1,JPT). E& ) GOTO 10600
H : JBi=JBUF(1,JPT)
: : JB'..".=JB'UF(2,JPT)
t ¢ JB3=JBUF(8,JPT)
¢ 1 JB4=JBUF(4,JPT)
: : DO i91® IC=1,NTE
: : IF (JB3.HE.ITABL(S,IC)) GOTO 1010
: ¢ IF (JB2.NE,ITABL(2,IC)} GOTO 10610
1 ¢ IF (JB4.NE.,ITABL(4,1IC)) GOTO 1010
t ¢ IF (JBi.NE.ITABL(1,1CY) GOTO 10i6
t ¢ INDEX=ITABL(S, 10)
: ¢ HITS=HITS+1
: 1 GOTO 1650
1616 ¢ @ %OIiITINUE
: PROB=BNV
1840 : : VDI=JB1-AMEAN(1,IM
T VDE=JB2—-AMEAN(2,M)
¢ VD3=JB3-AMIEAN(S,M
: V4= JB4—-ANEAN(4, ID
: 1 CLTHR=CLCON(IM)Y - (VDLxVB1:BCOV(i,1,M
1: + VD23 ( VD 1:BCOV( ", 1, M +VR23BCOV( 2, 2 M3
2: +VD3RCVDLERCOV(S, 1, M) +VD2xROOV(3, 2, ID
2 s +VD3=¥=BGOV(3,3 M)
3: +VDAR (VD LRBCOOV(4, 1, M) +VDB2xBCOV(4,2, M)
4: +VD3:EBCOV( 4, G, M) + VD4 BCOV(4,4,M) )2
t ¢ IF (CLTHR.LT.PROB} GOTO 1026
: : PROB=CLTHR
1 ¢t INDEX=M
1620 : =M+l
H : IF (PROB.LT.CLCON(M)) €0TO 1040
: ¢ IF (ITH.EQ.9) GOTO 1630
:t : IF (PROB.LT.THRS) INDEX=61
1636 : : 1TPTB=ITPTH+1
: ¢ IF (ITPTR.GT.NTE) ITPTR~1
+ ¢ ITABLC1, ITTPTRY=JB1
- ITABL(2, ITPTR) =JB2
s 3 ITABL(S, I'TPTR)=JB3
:  :  ITABL{4, I'TPTR)=JB4
s ¢ ITABL(S, ITPTR) = INDEX
: ¢ GOTO 105@
160 : : INDEX=9
16506 : %‘QUF( JPT)=10RD( INDEX)
' H
c :
¢ TOT=TOT+JD
: TOTHITS=TOTHITS+HITS
¢ DO (X=1,J9)
: ¢ IBEK=IBUF(K) _
: : . g(llgNT( IBID=COUNT( IBK)+1
H GALL FCTIME( IHR, IHIN, ISEQ)
: WRITE(10,207)J,HIT
¢ TYPE "TIME = " IHR, IMIN, ISEC
: g%lﬁl‘ MTDIO(S, 500@9K+8 106, IBUF, IS, IER)

*
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ORIGINAL PAGE 15
OF POOR QUAL

WRITE( IP,400)

WRITEC( IP.430)

B0 (K=1,NSIG)

¢ PER=(COUNT(K)*1€0)/TOT

¢ IKIK=IORD(K)

2 WRITE(IP,440) K, NAMI(EK) , NAM2(X) , NAMB(K) , NAM4(IO , IKK
1: g%gﬂN(IKK),COUNT(K),PER

WRITE( I1P,450) COUNT(61)

WPITE( IP} TOTHITS, TOT

Wil TEC IP, 400)

DO (Ki=1,810) IBUF(KL)=6®

DO (ri.=1,200) CALL MTDIO(5,50000K+810, IBUY, IS, IER)
CALL MIDI0(5,60600K, IBUF, IS, IER)

CALL MTDIO(5,60000K, IBUF, IS, IER)

TYPE "TOTAL HITS, TOTAL POINTS ", TOTHITS,TOT

FORMAT( 12)

FORMAT( I3)

FORMAT( 22X, "INPUT # OF CORNERS")

FORMAT( 22X, "INPUT CORUER = ",I13,"J,I")

FORMAT(214)

FORMAT(2X, "LINE #",15," PROCESSED  THERE WERE ",F8.0," HITS")
FORMAT(T10.6)

FOBRMAT( /A /77 77727/ 777/7)

FORMAT( 2¥, "NUMBER", 24, "NAME",6X, "APRIORI™)

FORMAT(4X, I2,2X,442,2X%,F10.6)

FORMAT( 2X, "NUMBER NAME RANKING CONSTANT « PIXELS PERCENT"™)
FORMAT(4X, I2,2X,4A2,3¥%, I12,2¥%,7106.6,2¥%,F8.1,3X,F5.1)

FORMAT( ~»/,4¥, "TOTAL POINTS NOT CLASSIFIED = ",F10.9,//)

STOP
END
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G******************x************************m*mm***x***xm**xmx******mm**m
CLEANUP
USED T0 CLEAN UP SIGNATURE , VERTEX , OR HIST FILES
SEQUENCE: CLEANUP NAMES FILEIN FILEOUT
e
CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

sheRsfsskeisitesietaidaiabinliereiie okl sRnk ook Rk etek iR gaRacek s R iR R ek el
DIMENSION IFIL(20),JFIL(20) ,KFIL(20), SM(@) COV(4,4), 1(6)
BIMENSION ICOUNT(4 100}, IVK(IGI) IVY(I@I) Isw(2)
CALL OPEN(1, "COIM. GH" 1, IERR)
CALL COHARG(I,IFIL,ISW.IERR)
CALI. COMARG(1, IFIL, ISW, IERR)
CALL COMNARG(1,JrFIL, ISW, IERR)
CALL COMARG(1,KTIL, ISW, IERR)
CALL FOPEN(2, IFIL, "B")
CALL FOPEN(4,KFIL, "B")
WRITE(10,491)
READ(11) ICON
CALL TFOPEN(3,JFIL,"B"}
READ BINARY(3) I
WRITE BINARY(4) I
CALL FCLOSE(3d)
POREVDR
CALL TOPEN(3,JFIL, "B")
%g%p BINARY(3) I
READ(2, 100, END= 121)NA1, NA2, NA3, NA4
REPEAT VHILE( IS¥. EQ.0)
READ BINARY(3,END=120)NS1,NS2,NS38, NS4
IF( ICON. EQ. 1) READ BINARY(3) NP, SM, Gov
IF(1CON.EQ, 2)
¢t READ BINARY(3)K, ITMIN, I'YMAX
: %?N(IV%I » KYREAD BIRARY(3) IVV, IVE(IV), IVY(IV)
IF(ICON.EQ.3) READ BINARY(3) ICOUNT
IF((NS1.EQ.NA1) . AND. (NS2,EQ.NA2))
IF( (NS3.EQ. NA3) . AND. (NS4.EQ. NA4))
YRITE BINARY(43N81 NS2,NS3, NS4
IF( ICON.EQ. 1) WRITE' BINARY(Q)NP S, CoV
IF( ICON.EQ.2)
! WRITE BINARY(4) K, TYMIN, TYMAX
Do (Iv=i, K) WRITE BINARY(4) IV, IVE(IV), IVY(IV)

. FIN
IF(ICON EQ.3)WRITE BINARY(é)IGOUNT

Sw=1
) GALL FCLOSE(3)

GOQDOOOQOOGOOO
-'-"4%%-2(-95-}--’-%%-}5'}:-'}5%5%-‘

5 a8 OF we 4% @ B0 Ue 4% S8 S0 AP ¢4 ¢ EE ad ob 4B P O9 ev

:q s we we

S 00 uA 40 S8 % G0 AR AN NG 69 0% 4% 40 SR 4 $E Q6 n 00 A AS 45 By #% S5 W0

I':j- e 98 BE Am 4w 4¢ GP 0% 4n e B

.
.
-
e

‘é’.‘
v
-
=

106  FORMAT(4A2)

491 FORMAT(2X, "INPUT SWITCH , 1 -SIG , 2 -VER , 8§ -HIS")
120 STOP - SIGNATURE NOT FOUND

121 %%BP - NORMAL EXIT
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ORIGINAL PAGL ib
OF POOR QUALITY

C*x*xx****x***?*******x********xxx****x**w*#***********x****x*****x***mm*
CLUSTA  (SUBROUTINE)

PURPOSE
ADAPTIVE CLUSTERING ALGORITHM, 1-ST PASS THROUGH DEVELOP
CLUSTER MEANS USING PERIODIC ELIMINATION TESTS AND
MERGER TESTS, ALSO HAS FEATURES OF STRIP FORMULATION AND
SEQUENTIAL SEARCH FOR STRIP ASSIGNMENT, 2-ND PASS TIROUG
DEVELOPS CLASSIFICATION MAP

DESCRIPTION OF PARAMETERS

INPUT
CALLING SEQUENCE

V - VECTORS TO BE CLUSTERED

VM - INITIAL CLUSTER MEANS

ND - DIMENSION OF VECTORS

NV - NUMBER OF VECTORS IN V

NVM - NUMBER OF VECTORS IN VM

NVMMAXN — MAXIMUM NUMBER OF VECTORS ALLOWED IN VM

NVG - WEIGHTS FOR CLUSTERS, I~TH VALUE IS NUMBER OF
POINTS IN i-TH CLUSTER

C,5,RP,R - CLUSTERING DISTANCI. NEASURES FOR MERGERS,
STRIP GENERATION, PRIORITY SEARCH, AND
THRESHOLD FOR NEW CLUSTERS RESPECTIVELY

NPC,NPT - E?g%TER AND THRESHOLD FOR UPDATES TO PRIORITY

PLIST — PRIORITY LIST

NEC,NET - COUNTER AND THRESHOLD FOR SMALL CLUSTER
ELIMINATION TESTS

NMIN - ELIMINATION THRESHOLD, NUMBER OF POINTS

NMGC, NMT' - COUNTER AND THRESHOLD FOR MERGER TESTS

IPASS - PASS NUMBER OR ROUTING FLAG

iP - PRINT FLAG, .EQ@. @ NO PRINT, .NE. & PRINT MERGERS

AND ELIMINATION MESSAGES
JE'TP -~ NUMBER OF POINTS PROCESSED PRIOR TO THIS ENTRY
RMINM, RMINV - MEAN AND VARIANCE FOR CLUSTER THRESHOLD
%ﬁ%ﬁ%gCES (USED IFFOR IPASS=2 ONLY), CURRENT

VP, VAR - MEANS AND VARIANCES DEVELOPED DURING 2-ND PASS

BASED UPON ACTUAL ASSIGNMENTS — CURRENT VALUES

OUTPUT
CALLING SEQUENCE

VM - UPDATED MEANS
NVIM -~ NUMBER OF MEANS IN VM
NVG — UPDATED WEIGHTS 3
IMG -~ DEFINES CLASSIFICATION LAP
TDIS - THRESHOLD ARRAY
NPC,NEC,NMC - UPDATED VALUES
RMINM, RMINV ~ UPDATED VALUES
VMP, VAR ~ UPDATED VALUES

mm*m**$$*$*$m$$*$mm*mmm***$$**$$**m$$*$$*m$m*x*****m***m**h$w$**$w$**$*
CREATED AT NASA/JSC (ASTEP)

stttk anpiaaiiaRseleinpng i ki ke ioig
SUBROUTINE CLUSTA(V, VM, ND, NV, NV, NVIMMA X, NVG,
#NPT, PLIST, NEC, NET, NMIN, NHG NHMT, IPASS, IMG, TDI
#1P, JPTP BHIHM BI'IINV VNP, VAR)
COMMOR/ INOUT/NOUT NIN
INTEGER PLIST
INTEGER TDIS,V
DINENSION V(ND,NV), VM(ND, NVMMAX) , NVG(RVMMAX)', PLIST( NVMIMAZD ,
#VS(24) , IHG(NV) , TDIS(NV)
COMMON/DIST/IDIST
DIMENSION RMINM(NVPMIMAX) , RMINV(NVIIMAX)
DIMENSION VIMP(ND,N V‘DIPIAX) VAR(ND, NVMMAZD
1111 FORMAT(® KD °, ISJ
JPT=0
NS=0 57
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Cacaca

(vlelw

12

14
16
18

19
20

22

26

28
3@

32

34

36
36901
3603

3602
1112

40

TESTS ON - NEXT POINT, SMALL CLUSTER ELIMINATION,
MERGING TIME,

CONTINUE

IF( IPASS.EQ.2) GO TO 16
NEC=NEC+NS
IF(NEC.GE.NET) GG TO 7@
NMC= NMC+NS
IF{NMC.GE.NMT) GO TO B0
NPC=NPC+NS
IF(NPC.GE.NPT) GO TO 990
JPT=JPT+1
IF{(JPT.GT.(NV-1}) GO TO 160
JSC=JPT

JPT=JPT+1

STRIP GENERATION

I=1
T=TABS( V(I,JPT) - V(I,JSC) )
%F (IT.G¥‘S ) GO TO 22
= +
IF ( I.LE.ND ) GO TO 20
JPT = JPT + 1
IF(JPT.LE.NV) GO TO 19
JPT = JPT - 1

COMPUTE MEAN OF STRIP

NS=JPT-JSC+1
DO 26 1=1,ND
VS(D)=0.

DO 30 J=JSC,JPT
DO 28 I=1,ND

VS =vs( D+ve1,H
CONTINUE
T=FLOAT( NS)

DO 82 I=1,ND
VS(I)=VS(D) /T

AND PLIST UPDATE TIME

PRIORITY SEARCH FOR NEAREST CLUSTER

RMiN=1.E+106
DO 40 I=1,NVM
L=PLIST(I}
D=0

IF(IDIST.EQ.2)G0 TO 3601
D0 36 J=1,ND
D=D+ABS(VM(JF,LY-VS{J))
€O TO 3602

CONTINUE

DO 3603 J=1,ND
D=D+(VM(J, L) -VS{.J) ) %%2
D=SQRT(D)

CONTINUE

FORMAT( )

IF(D.GT.RMIN) GO TO 40
RMIN=D

J1=L

IF(RMIN.LT.RP) GO TO 42
CONTINUE
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vielw

Qa2

42

50

52
560

60
62

7o

72 I=

74

80

ORIGINAL PAGE IS
OF POOR QUALITY

TEST DISTANCE TO CLUSTER FOR ASSIGNMENT OF STRIP
IF(RMIN.GT.R) GO TO 50

FIRST PASS -~ ASSIGN TO Ji
IF(IPASS.EQ.2) GO TO 200

CALL MODIFY(VM(1,J1),VS,NVG(J1),NS,ND)
GO TO 12

FIRST PASS - NEW GROUP, POSSIBLE ELIMINATION OF SMALLEST

IF(IPASE.EQ.2) GO TO 210
NVM=NVM+1

J1=NVM

IV (NVM. LE. NVMMAX) GO TO 60
NVIM=NVMMAX

NVGP= 10000

DO 52 I=2,NVHM
IF(NVG( I) .GT.RVGP) GO TO 52
IMIN=1

RVGP=RVG( I}

CONTINUE

JPTT=JPTP+JPT

E%BHA¥(9H CLUSTER , 13,8H WEIGHT , 14, 19H ELIMINATED, JPT =
NVG( 1) =NVG( 1) +NVG( IMIN)
J1=TMIN

Do 62 I=1,ND

VMET,J1)=VS(I)

NVG(J1)=NS

NPC=NPT

GO TO 12

SMALL CLUSTER TESTS AND POSSIBLE ELIMINATIONS

NEC=6@

NPC=NPT

I=1

I+1

IP(I.GT.NVM) GO TO 14
IF(NVG(Y) .GT.NMIN) GO TO 72
JPTT=JPTP+JPT

IF{ IP.NE.Q) WRITE(NOUT,900) I,NVG(I),JPTT,NVM
RVG( 1)=NVG( 1) +NVG( 1)

CALL PACK(VHM,ND,NVM, I)

CALL PACK(NVG, 1,NVM, I)
NVII=NVRH-1

GO TO 74

TESTS FOR MERGING AND POSSIBLE MERGING

NPC=NPT
RMC=6

39

: 14, 7H



[wlelw

82

84 D
8460
8402

8401
1607

86
88

im0

992

MINIMOM DISTANCE BETWEEN CLUSTERS CALCULATION

I2=NVM-1

IF(I2.LE.0) GO TO 16
RMIN=1.E+10

DO 88 I=1,1I2

11=1+1

gO 88 J=11,NVH

IF( IDIST.EQ.2) GO TO 8400

DO 84 L=1,ND
D+ABS(VI'I(L D-VM(L,J))

GO TO 8401

CONTINUE

DO 8402 L=1,ND

D=D+ (VR( L, I)~VM(L, J) ) %%2

D=SQRT(D)

CONTINUE

FORMATC )

IF(D.GT.RMIN) GO TO 86

RMIN=D

J1=1

Ja=J

CONTINUE

CONTINUE

THRESHOLD TEST
IF(RMIN.GT.C) GO TO 16

CLUSTER MERGING, J2 INTO J1
JPTT=JPTP+JPT

IF( IP.NE.0) WRITE(NOUT,002) J2,NVEe(J2),J1,NVG(J1),NVM,JPTT
FORMAT(7H MERGER,6H J2 = ,I2, 7H NJ2 = ,IQ

#6H J1 = ,I12,7H NJl = ,14,7H NVM = , 12, 7H JPT = y 14D

caa

29

QM

160
162

o lwiw

200

202

wiwlol

210
212

CALL MDDIFY(VM(1,J1},VM(1,J2),NVG(J1) NVG(J2) ,ND)
CALL PACK(VHM,ND, NV, J2)

CALI. PACK(NVG, 1,NV},J2)

NVM=NVIE-1

GO TO 82

PLIST UPDATE
NPC=0
CAT1, UPPLT(PLIST,NVG, NVM)
GO TO 18
POSSIBLE SPECIAL CASE FOR LAST POINT

IF(JPT.NE.NV) RETURN
Do 162 I=1,ND

VS(1)=V(I, V)

NS=1

JSC=JPT

GO TO 34

| SECOND PASS - ASSIGN TG J1 ARD UPDATE STATISTICS
CALL THRDST(RMINM(J1),RMINV(J1),NVG(J1) ,RMIN,NS)

Do 202 J=JSC,JPT

CALL SEQST(VMP(I Jl) VAR(1,J1), KVG(J1), ND V{1,J)}
TDIS(I)=RMIN -

IMG(J¥=J1

GO TO 12

‘SECOND PASS ~ ASSGN TO UNASSIGNED

DO 212 J=JSC,JPT.
TDIS(J)=108380
ING(J)=1

HVGC 1) =NVG( 1) +NS
GO TO 12

END
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GE 18
ORIGINAL PA
OF POOR QUALITY

COMBINE

THIS PROGRAM COMBINES SIGNATURES
WITH A GIVEN SPECIFIER FROM TWO FILES

SEQUENCE: COMBINE FILE1 FILE2 FILE3

B EE I FETETTEEEFETHTE ST FTEH T I DL EEE RS EE LI TS Een R SRR S S

CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

ket eklak ke okl ekl ek kol

DIMENSTON A(4,20),B(4,4,20}, N11(20) N21(20),N31(206) ,N41(29)
DIMENS ION IF1(20) IF°(2@) 1F3(20) , G( 4.20) , D(é 4,26)
DIMENSION E(4,30),F(4,4, 30), N12¢29), N°2(20),N3°(20) N42(20)
DIMENS ION N1(30),N2{30),N3(30) N4(30)

DIMENSION SM{(4),€0V(4,4), ISW(2)

CALL GPEH{I,“COH.CM",I.IERR)

CALL COMARG(1,IFl1, ISW, IERR)

CALL COMARG(1,IF1, ISW, IERR)

CALL, COMARG(1, IrF2, ISW.IERR)

CALL COTIARG(1, IF3, ISV, IERR)

NSI1G=26

WRITE( 19, 103)

ND=4

IP=10

READC11) ISW

CALL FOPEN(2Z2, IF1,"B")

CALL FOPEN(S, IF2, "B")

CALL FOPEN(4,IF3,"B")

READ BINQBY(Z)ITAPI ITAP2, ITAP3, IDAT1, IDAT2, IDAT3

IF( ISW.NE. 1) READ BINARY(3) IlAPl ITAP2 ITAPS IDAT1, IDAT2, IDAT3
WVRITE( 10, 101)

READ( 11, 106)YNAL,NA2
WRITE( 19, 162)
NUN1=2

ﬁg%g(él 184) ITAPY, ITAPZ ITAP3, IDAT1, IDAT2, IDATS

CALL €SIGi(A,B,NA1,NA2,NUM1,NSIC,NUN1,N11,N21,N31,N41)
WRITE( 12, 165)

NUN2=3

NSI1G=20

IF(ISW.EQ.2)

:+ CALL G6SIGi(C,D,NAl, NAZ,NUM2,NSiG, NUN2,N12,N22,N32, N42)
! WRITE(12, 106)

1., FIN
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DO (K=1,NUM1)
NI(K)=N11(K)

: N2(K)=N21(XK)

: N3(K)=N31(K)

: N4(K)=N41(K)

¢ PO (Xi1=1,ND?

$ ¢ EB(X1,E)=A(K1,K)

: ¢ DO (K2=1,ND)
.+ ¢ F(K1,¥2,K=B(K1,K2,K)
2 L L.FIN

L LFIN

.. FIN
IF(ISW.EQ. 1)
DO (M=1,NUM2)
HL‘NUI‘TI-{-M
: Fi{ML)=N12(M)
: NZ2{ML)=NZ2(M)
N2{ML)Y=N32(IMD
: Ha4(ML)=N42(M)
: : DQ (M1I=1,1D)
: E(NM1, DEL) GOML, MY
BG (I'L—l Dy ,
H gcllgi,mz,pm:mm,m,m

.
.
.

a4 se se 4 2e

H t.LFIN

: L, FIN

:.FIN
- IFCISY.EQ. 1) ML=NUMI1

NP=1006 . :
ggl?’; BI%\'IH%?.Y( 4) ITAPI, ITARZ2, ITAPR, IDATI, IDATR, IDAT3

WRITE BINABY(4INICI) ,N2( D) ,N3( 1) ,N4( I}
DO (I1=1,ND)
. S Iz)=E( I1,1I3
DO (I2=1,NB)
T ¢ COV(Il,I2)=F(I1,I12,1)
: :L..FIN
PLLFIN
: WRITE BINARY(4)NP,SM,COV
: WRITE(CIP, 104)1\}‘1(1) N"(I) N3(I),N4( 1)
: gl;%’l‘m IP)HP SH,COV
180 FOHM.&T( 2A3)
191 FORMAT(2X, "INPUT NA1,NAZ2")
102 FOBMA’I’(?X, tINPUT TAPE DATE IN 216 FOBI{AT")
163 FORMAT(2X, "INPUT # OF FILESY")
104 FOBI*IAT(GA“) :
105 FORMAT( /2K, "ABOVE ARE SIGNATURES FRGM FILEi®)
166 g%g%i&T( //‘?X, "ABOVE ARE SIGNATURES FRON FILE2")
END
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SRR RCRARCR S RN R R Rk R ek sk il R ek R R Rk kR R R gk Rk R R e
COPYS

THIS ROUTINE ADDS § SIGNATURE , VERTICES , OR HIST
FILES ANRD PUTS THEM IN A COPYFILE

C
C
G
c
C
g
g SEQUENCE: <©€OPYS OUT IN1 IN2 IN3 IN4 INS
Crespaesieeksiooiol ol ekl koks '*:k*:f::l::f:**#:*:k:k‘q‘t:it*:f:*:it:!t#::f:#t:kﬂ:&:#:*-?:?m‘?*********
C

g CREATED AT GEORGIA TECIH EES
g PROGRAMMER: NICEOLAS L. FAUST
C

skl e R SRR SRR s S s s R ks e A R s st ek o
DIMENSION IOUT(20), IN1(20), IN2(26), IN3(28) , IN4{26) , IN5(20)
DIMENSION ICOUNT(4, 160), 1(6),SM(4) ,COV(4,4) , IVR(101)
DIMENSION IV¥(101) . ISW(2)

CALL OPEN{ I, "COM.CHM", I, IERR)

CALL COMARGC 1, IOUT, ISV, IERR)

CALL. COMARGC 1, I0UT, ISW. IERR)

CALL, COMARG(1,IN1, ISW, IERR)

CALL COMARG(I,IN2.ISW, IERR)

CALL COMARG( 1, IN3. ISW, IFRR)

€ALL COMARG( 1, IN4, ISW, IERR)

?%%{ngommc i, IN5, ISV, IERR) s
£ Ll ORIGINAL PAGE

WRITE( IPR, 40 1) :

READC 11) 1GOK OF POOR QUALITY

WRITE( IPR, 462)

READ(11)M

LoM+2

CALL FOPEN(2, IOUT, "B")

CALL FOPEN(3, IN1, 'B™)

CALL FOPEN(4, INZ, "B")

CALL TFOPEN(S. INS. "B")

CALL, FOPEN(&, IN4, "B")

CALL FOPEN(7.INS, "B")

DO (X=3,L)READ BINARY(ID Y

WRITE BINARY(2) 1

Ensnunbusssnnnsl

TYPE " L = " L
Do (X ., L)
: FORHV“R

‘e

¢ READ BINARY(KL,END=120)NS1, NS + NS3, NS4
:  WRITEC(IPR, QGS)NSI Hs2,NS3, NS4
¢ WRITE BINARY(2)NSI,NS2,NSS,NS¢
¢ IFT(ICON.EQ. 1)
: READ BINABETKL)NP SN, COV
¢ TYPE " NP = NP
: g%ﬁTE BINABYI2)HP S, GOV
IF( ICON.EQ. 2)
¢ EREAD BINARY(KL]K IYMIN, TYMAX
: B0 (Ki1=1,K)READ BINARY(KL}KI11, IVX(KLl), IVY(K1)
t 1 WRITE BINARY{2)K4IYMIN IYMAY
: g?m(kl yK) WRITE BINARY(2) K1, IVE(K1), IVY{(K1)
: IF(ICON.EQ.3)
: ¢ READ BINARY(KL) ICOUNT
: 3 WRITE BINARY(Z2) ICOUNT
¢ fLLFIN
: . OFIN
1206 g?gTINUB
401 FORMAT(2X, " INPUT SWITCE - 1 -Si¢ , 2 - VER , 3 - HIS™)
402 FORMAT(2X, " INPUT # OF FILES ")
403 FORMAT(2X, 4A2)
STOP
END

4% BB TS 4B W ¢4 wE an w8

A% 04 96 *% AU 43 B0 S8 B ea
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G*m******%****************m$*m**$**mm%*m**mm*****x*m*******mm****m$$$*mm$
COUNTY m
kR
DRAWS A POLYGON WIEN GIVEN A STRING OF COORDINATES. o
;
p
Pt
l
4
o

(wivlwivle

etk Rk sk sk s sk el s e sk skt soleste sl sk ekl
G CREATED AT GEORGIA TECH EES ¢
G PROGRAMMER: MICHAEL D. FURMAN
¢

i

e R R R s e Rk s R R R
INTEGER 1G(2,256) , IXY(2,2)
,‘%8“%1{2 % OF POINTS, STRING OF POINTS ",NP,(C(IC(I,J),I=1,2),J=1,NP)
DG (J=1,2) INY(I,J)=ICCI, 1)

DO (K=1,2)

: IF ((IC(L.J) LT. IXY(K, 1)) .AND.(IC(K, J) .CGE.9)) IXY(K, 1)=1C(K,J)
: %¥N(IC(K J) . GT. IXY(K,2)) IXY(K,2)=IC(K,J)

FIN

FAR=CIXY(1,2)~-IXY(1, 1)) 511. 0

FAY=(IXY(2,2)-IRY(2,1))/511.

WHEN (FAX,GT.FAY) FACT=FAX

ELSE FACT=FAY

Do (I=1,NP)

: ??N(J=I,2) IC(J, D=(IC(J, D-IXY(J, 1)) /FACT

NPI NP-1i

Do (I1=1,NF1) CALL VECTOR(O, IC(1,I),IC(2,I),IC(1, I+1) IC(2,1+1),9,206)
CALL VECTOR(@ ic(1,1n,16(2,0, IC(I i), 1C(2 +1),0,200)

3
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G
C
C
c
C
C
C
C
C
Cc
c
C
Cc
C
C

RRHRERRA R SRR R ek itk iR eielolek etk etk o R hReekaklnitick Sl s Rk s Rk

CRDEM4

CREATE DEMO FROM DISPLAY IMAGE INCLUDING
FUNCTION MEMORY, COLOR HEMORY, AND GRAPHICS

SEQUENCE: CRDEM4 MTU: I

CREATED AT GEORGIA TECH EES
PROGRAMNER: FRED L. THOMPSON

HHH®

*
o0
®
E
ci

%

*
Fd
#
M3
8

LR R S R SR e e TR E S R R i e e e S R IR e S S S

100

INTEGER ISW(2), INPUTTSIE) TARAY(64) , IBRAY(0:253) , IFLD{ 10)

CALL 9PEN (1, "(OM. CM", IE)

CALL COMARG (I,IFLD,ISW,IE)

CALL COTMARG (1, IFLD, ISV, IE)

CALI, MTOPD (3, IFLD,o, IE)

DO (I=1,512) INPUT(I)=

CALL RCIM (@, INPUT(3))

ACCEPT "512 OR 256 ", ISZ

ACCEPT "TYPE 1 TO RECORD GRAPHICS", IANS
%%gg :IYPE A TEHIRTY CHABACTER.DESCRIPTION u
READ (11, 160) (INPUT(I) 1=68,98)

FORMAT (30A1)

INPUT( 1) =1SZ

INPUT(2) = IANS

g%L%IMTDéo (3,50000K+ISZ, INPUT, IST, IE, ICNT)
CALL RFUM < I, INPUT)

?%ﬁL MIDIO (3 50000K+I1SZ, INPUT, IST, IE, ICNT)
IEND= ISZ-1

ISZ1=18Z/2

DO (IY=9, IEND}

CALL IMRD {0, 1Y, INPUT, ISZ1)

CALL MTDIO (3 50000K+ ISZ, INPUT, IST, IE, ICRT)
iF BéS%IEQ 3?6)

e u2p o

¢+ ¢ CALL IMRD ¢I,IY,INPUT,ISZI) _

I S g%ﬁL MTDIO (3,50600K+ISZ, INPUT, IST, IE, ICNT)
t ¢ JF (IANS.EQ.L)

: : t DO (I=0,8}

$ 0+t ¢ QALL GBD (I,1Y, INPUT,16)

O %%%L MTDIO (3 SGGOQK}ISZ INPUT, IST, IE, ICNT)
: H t..FIN

i L. FIN

: .. FIN _

E$O§I=I’2’ CALL MTDIO (3,60000K, INPUT, IST, IE, ICNT)
END
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C *
g CYTAPE ®
¢ MAKES FILE INTO A CYBER 74 COMPATABLE FORMAT i
§ SEQUENCE: CYTAPE FILE FILE i
IR P F T P SRS S SR L R P S PP PP+ b e P e i S e e e o S e T :1:3{3
G CREATED AT GEORGIA TECH EES '§P

PROCRAMMER: MICHAEL D. FURMAN :zc

Hia

skl ek R et s s sk sl et el sl e e s s et R R sk el st gl Rk s e

DIMENSION S¢(30),IFILEC10) ,NS{4),IFILE2(10), ITAP(3), IDAT(3), ISW( 2}

CALL ©OPEN(1, “COM,.CM",1, IERR)

CALL COMARG(1,IFILE, ISW, IER®)

CALL COMARG(1, IFILE, ISW, IERR)

CALL COMARG(1,IFILEZ2, ISW, IERR)

CALL FOPEN(Z2, IFILE, "B")

CALL TMOPEN( 8, IFILE2, “B")

READ BINARY(Z2,END=205) ITAP, IDAT

FOREVER

C
C
c
C

: DO (I=1,30) S(1)=0,

: READ BINARY(2,END=205)NS

: READ BINARY(2,END=205) NP,(S(I),I1=1,20)
¢ WRITE BINARY(3) NS

¢ WRITE(3)

: g?ﬁTE(S,lG@) NP,(S(I),1=1,20)

STOP

205 STCP FINISHED
160 gg%MAT(1X,Ié,5(4F12.8./))
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GE 18
ORIGINAL P&
oF POOR QUALITY

C**************#******¥$$$*$***********$$*************$**********$$******

vivivivivivieolvlvivielviv]ey

DISDEM4

DISPLAYS DEMO TAPES TO CONTAL COLOR DISPLAY
WITH GRAPHICS COLOR MEMORY AND FUNCTION MEMORY

SEQUENCE: DISDEM4 MTU:F
********$$*$$$*#******%**$$***$$****#***$*********$*$***$$$$$$****$$*“

CREATED AT GEORGIA TECH EES

PROGRAMMER: FRED L. THOMPSON

%%%%%ﬁ%%%*%%%%

C**?#*#?ﬂﬂ“$ﬂ*k***$$ﬁ*#?$11#????h?$!*F*??ﬁ?d*&***?*?WF##ﬁ1*$*Y?*P$##*???*
INTEGER ISW(2), INPUT(512), IFLD( 1@)
CALL OPEN (1, “COM, CcM“, 1, 1E)
CALL COMARG (1, IFLD, ISW,IB)
CALL COMARG (1, ITLD ISW, IE)
CALL MTOPD (3, IFLD IE)
POREVER

.
.

» s

CALL MTIDIO (8,0, INPUT, IST, IE, ICND)
ISZ=INPUT( 1)

IANS= INPUT(2)

WRITE (10,100) (INPUT(I), I=68,98)

160 : TFORMAT (IX,SGAI)
s IF (ISZ.FEQ.512) PAUSE SET BiC FOR 512 HIT BETUBN
: IF (ISZ.EQ.256) PAUSE SET BIC FOR 256 HIT RETURN
: CALYL WCM (B, INPUT(3))
i DO (I=¢,2)
T QALY MTDIO (3,0, INPUT, IST, IE, ICNT)
s+ CALL WFUM (I, INPUT
: ¢,.FIN
3 IEND=ISZ—1
: ISZ1=ISZ/2
: DO (1¥=6, IERD)
¢ : CALL IrTDIO (3,0, INPUT, IST, IR, ICNT)
t ot CALL IMWR (@, IY INPUT, ISZ1)
: H IF (ISZ.EQ. 256)
T DO (I=1,2) _
Tt g CALYL’ MIDIO (3,6, INPUT, IST, IE, ICNT)
: : g%%L IMWR (I, 1Y, INPUT, ISZ1)
L IF (JANS.EQ. 1)
A : DO (1=0.3)
s r ¢ @ CALL MTDIO (3,6, INPUT, IST, IE, ICNT)
¢ ¢+ ¢+ ¢ ¢ CALL GWR (I,IY,INPUT,16)
: 0+ ¢+ ¢+ 3,..FIN
T ¢ 1, FIN
¢ 3, FIN
r 1L .FIN '
: CALL MNTDIO (3,0, INPUT, IST, 1E, ICNT)
: g%gsn HIT BETURN FOR NEXT PILE CTRL A TO END
STOP
END
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DRAWER

USED WITH ELIP TO DRAW 2-D ELLIPSES OF SIGNATURES
OCN THE VERSATEC

CREATED AT GECRGIA TECH EES
PROGRAMMER: G. DAVID GENTRY

C
C
C
g
g***********ﬂ:****:ﬁ**********#*bk******A‘:#:*:&:K***ﬁt**#t*:!:?1':*‘4:-‘1‘:*#:**:ﬁ*:ﬂ**:k’***ﬁ:ﬁtﬂ:;‘:*
G
C
C
C
C

SUBROUTINE DRAWER(SM,E,COV,AX1,AX2,R, I
DIMENSION R(2,2),SM(2),E(2,4),C0V(2,2)
IF(ID.GE.1)GO TO 9

CALL DRAVW(.5,.5,1,1001)

CALL MODE(7?,8.,8.,9999,)

CALL MODE(S8,180.,10.,0.)

CALL MODE(9,1860.,10.,0.)

CALL AXES(7.0, "CHANNEL",7,0, "CHANKEL")
CALL NOTE(-.5,5.,AX2, 1600)
?%L%@NOTE(S.,~.5,AX1,1000)

IF(ID.FEQ.8) IDC=43

IF(ID.EQ.1)IDC=81]

IF(ID.EQ.2) IDC=42

THETA=ATAN2(R(2, 1) ,R( 1, 1))

ir(Gov(1,2) .LT. 0.)THETA=ATAN2(R(2,2),R(1,2))
IF(COV(1,2) .LT. 6,)WRITE(IO, 12)
FORMAT(//" COV(X,Y) IS NEGATIVE")
THET=87.29578::THETA

WRITE( 10, 11) THET

FORMAT( /" THE ROTATION ANGLE IS",76.2," DEGREES"//)
DO (1=1800,26006, 19)

J=({I-1800)/19)+1

HI=FLOAT(I) /10,

X=KI-8M( 1)

IF(COV(1,2) .LT. @.)GO TO 6

s 4p &% ar S8 s aw

Y1=SMN(2) +( ~-B+SQRT( B:k2—4 ,kARC) Y} /(2. 2A
Y2=8M(2)+(—B-SORT(B#lu2-4. 8 A:50) ) /(2 , kA
CALL. NOTE(X1,Y1,1DC,-1)
CALL NOTE(X1,Y2,I1DC,-1)
CONTINUE

«FIN

SPLOT1=SM( 1)

SPLOT2=SMN(2) ,

CALL NOTE(SPLOT!,SPLOT2, 1DC,~1>

B

)
)

A=E(2, 1)#(SIN( THETA) Y #uk2+EC( 1, 1Y £CCOSCTHETA) ) &2
B=2.%Xk(E(2, 1) #(SIN(THETA) ) { COS(THETA) Y~E( 1, 1) #(SIN(THETA) )
R(COS(TARETAY )
P C=XRER2E(E(Z2, 1) R(COS(THETA) ) #::2+E( 1, 1) %(SIN(THETA) ) #::2)
P —OUHE(L, D RE(2, 1)
¢ IF(Bww2-4,kA%C)5,7,7
P A=TE(1, 1)R(SIN(THRTA) ) #:%:2+E(2, 1) COSCTHETA) ) 4::4:2
2 B=2.kKR(ECL, 1) #(SIN(THETA) ) ( COS(THETA) ) ~E(2, 1) %(SIN(THETA) )
¢ #(COS(THETA)))
¥ C=Xak2n(E(1, 1) %(COS{THETA) ) #:::2+E( 2, 1) £ (SIN(TOETA) ) #=:5:2)
¢ =3LRECL, D#RE2, 1) :
: IF(BRl2-4,04a%C)5,7,7

e
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RS R E L EE SRS EL TR TR R F SIS EEESEEETIEEES ST EEN SIS REE S IR RS ST

H #®
G DTAPE *
g GENERAL TAPE, DUMPING ROUTINE FOR READING AND i
g DEBUCGGIRG FOREIGN TAPES i
g SEQUENCE: DTAPE NMTU:F ‘?’l
Colesesteskesieespalesiolesofesioieiesteskieeioskatsstoleo kot ook ottt ekt etttk Releftesateattestoteskdeksfeskook
§ CREATED AT GEGRGIA TECH EES E
C PROGRAMMER: MICHAEL D. FURMAN #
g‘k'i':::*"‘:i‘:"*i#h kestesiegesiesioe ik leleok kool akakk ksl -$3=$*=i¢$#!=*a~*

INTEGER IDATA(4110), I0UT(8226) , IFLD(IO) ISW(2)
CALL OPENC i, "COM,CM", 1, IERR)
CALL COMARGA 1, IFLD, ISW, IERR)
CALL COMARG( 1, ITLD, ISV, IERR)
100 FORVAT( 1X,2016)
101 FOBHAT(IX,ZSI@)
162 FORMATC 1X, 160A1)
163 FORMAT(1H, 16(018, 1HK))
164 FORMAT(1¥,20(015, 1HEK))
ACCEPT "WORDS? (1), OR BYTES? (@) OUTPUT *°,IP
ACCEPT "BASE: TEN= 1 , EIGHT= 6 ", IN
ACCEPT “"SKIP HOW MANY RECORDS? *, ISKP
ACCEPT "DUMP HOW MANY BLOCKS OF DATA ", IBLOK
Ir ((IP.EQ.0).AND.(IN.EQ. 1))
t TYPE "TYPE: NUMERIC= @ ; ASCiI= 1 ; EBCDIC= 2 *
: g%%D(ll)IQ
CALL NTOPD(3, IFLD, 0, IERR)
IF (ISKP,GT.0)
g?u(l"l ISKP) CALL MTDIO{(83,90,IDATA, IS, IE, I1()
..‘
0 (Ki=1, IBLOX)
DO (I=1,4110) IDATA(I)>=0O
DO (1=1,8220) I0OUT(I)=0
CALL MTDIO(3,0, IDATA, IS, IE, I1€)
TYPE "RECORDS PER BLOCK= ", IC
IF (IP.EQ.0Q)
CALL UPACS( IDATA, 10UT, 1C)
IF (1Q.EQ.2) CALL LBCDIC(IOUT, IOUT, ID)

ar [0 se we

" e AP % #m B 44 Ba

%‘%-}m:s:z

: g}lt%g (1Q.N¥E.0) WRITE( 12, 102)IOUT(I), I=1, IC)

H (] ()

:+ : IF ((IN.EQ.1).AND.(IP.EQ.1)) WRITE(12,100)( IDATACI),I=1, IC)
s : IF ((IP.EQ.1).AND.(IN.EQ.0)) WRITE(1Z,103)¢IDATA(D ,I=1,IC)
: : IF ((IP.EQ.0).AND.(IN.EQ.1)) WRITE(12,101)CI0UT(I},I=1,IC)
s s B{I;Nmp .EQ.0) .AND. ¢ IN.EQ.0)) WRITE(12, 164) ( I0UTC(1),I=1,1C)
T WRITEC 12)

:ICFIN

STOP

69



Gt apetiokiobioR iR R R Rk R ROk R R R R R R EsRoReR sk sk ik ek

*
EBCDIC  (SUBROUTINE) ?
CONVERTS EBCDIC CODE INTO ASCII ‘ #

%
SEQUENCE: EBCDIC(INPUT ARRAY, OUTPUT ARBRAY, ARRAY DIMENSIONS) ﬁ
RS et R S FE e R i I S S e S e i R S S SR B S R e
#
CREATED AT GEORGIA TECH LIES ﬁ
PROGRAMMER: MICHAEL D. TFURMAN 'i:
bR EEFE R R i RS S R i R S R e T S e i e B b L T S e e P e R T R R R R D L S
SUBROUTINE EBCDIC( INPUT, 10UT, IPR)
INTEGER INPUT(IPR), I1O0UT( IPR)
COMMON/DUM1/ ICNTAB( 263)
DATA ICNTAB-/1H?, 1H?,1H?, 1H?,1H?, 1H?, 18?, 18?, 1I?, 1H?, {H?,
118?, 1H?, 18?, 1K?, 1H?, 1H?, 1H?, 14?7, 14?7, 1H?, 14?, 1H?, 1A?, 1H?,
1iH?, tH?, 18H?, 1H?, 1H?, 1H?, 11{?, 1H?, 14?7, 10?, 18?, 13?7, 1H?, 13?2,
11#?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 10?, 1H?, 1H?, 1H?, 10?2,
21H?, 1H?, 1H?, 1H?, 1H?, 1}H?, 14?, 1H?, 1H?, 1H?, 182, 1H , 10?, 1H?,
21H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H., 1H?, (H(, 1+, 1H?, 14?7,
21H?, 1H?, 1H?, 18?, 1H?, 1H?, 103?, 1H?, 1B?, 1H?, 1HS, 1E*, 1H) , 1H?,
314?, 18-, 1H/, 1H?, 1H?, 10?7, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 14, , 1H?,
318?, 1H?, 1H?, 19?7, 1H?, 184?, 14?, 18?7, 10?, 1H?, 1H?, 1H?, 1E?, 10?,
31iHd?, iH?, 1H',1H=, 1H?, 1H?, 1H?, 18?, 1H?, 1d?, 1H?, 10?2, 18?7, 14?7,
4«1H?, iH?,10?, iH?, 19?, 1§?, 1H?, 18?7, 1H?, 1H?, 1H?, 1892, 1H?, 1H?,
41H?, 1H?, 1H?, 1H4?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 14?, 1H?, 1H?, 1H?,
414?, 1H?, 1H?, 1H?, 1H?, 10?7, 1H?, 114?, 1H?, 18?, 1H?, 10?2, 19?7, 107,
§51H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1H?, 1K?, 1H?, 1H?, 18?7, 18?7, 1H?,
51HA, 188, 1HC, 1EB, 1HE, 1HF, 1HG, 1HH, 141, 10?7, 1H?, 1H?, 1H?, 1H?,
51H7?, 1H?, 1HJ, 1HK, {HL, 10M, 18N, 140, 1HP, 1HQ, 1HR, 1I?, 1H?, 15?7,
618?, 1H?, 14?, 1H?, 18?, 1HS, 1HT, 1HU, 1HV, 1HW, 1HX, 18Y, 1HZ, 1H?,
61H?, t11?, 1H?, 1H?, 1H?, 1HO, 111, 1H2, 183, 1H4, 185, 16, 1H?, 1HS,
61H9, 1H?, 1H?, 1H?, 1H?, 1H?/

DO (I=1,IPR)
Ki=INPUT(I)+1
WHEN (K1.LE.256)
: %?ET(I)=IGRTAB(K1)
ELSE IOUT( I)=ICNTAB(1)
ﬁﬁFIN

vlvivivivivividivivielwlwlie)

H-. s 45 45 4 ue
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g*****************************$************$******$********$$************
®
¢ EDIST (SUBROUTINE) i
c PURPOSE: | %
g COMPUTES THE DISTANCE BETWEEN TWO VECTORS x
¢ DESCRIPTION OF PARAMETERS *
& CALLING SEQUENCE %
c INPUT 2
¢ Vi,V2 - TWO VECTORS ®
g ND' - DIMENSION OF THE VECTORS i
3 ®
c OUTPUT ®
c CALLING SEQUENCE %
¢ D -~ CONTAINS DISTANCE BETWEEN V1 AND V2 %
®
(e SR R T R G 3 e R S e S S e bR P e B b o o e S e R e o s
G
g CREATED AT NASA/JSC  (ASTEP) st
Cipississis ok R kR R Rk kR

SUBROUTINE EDIST ( V1, V2, ND, D)
BIMEgSION Vi(ND),V2(ND)
B0 1@ 1=1,ND
1 B = D + (VI(I}=-V2(1))%u2
D = SERT(D)
RETURN
EXD
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Gk ioRieRRRR Rk R R R kR R R ek ek kiR kR Rk ek R R R R Rk
G
EIGEN { SUBROUTINE)

COMPUTES EIGENVALUES AKRD EIGENVECTORS OF REAL
SYMMETRICAL MATRIX

eEEER S E S SRS TR TR EEINES ST E SR SRS ST S S O S S S R S S
CREATED AT NASA/JSC (ASTEP) S

s
CuggeirinkeRask ik ek ineekkeiokareiok s iR eRRRoisk R sy
SUBROUTINE EIGEN(AA,N,NMV,A,E,R) b
DIMENSION AA(N,N), R( NN, E( N) A(N,N)
ae2 FORMAT(//" SUBROUTINE EIGEN ERROR RETURN-FINAL NORM HAS NOT
1BEEN REACHED AFTER 100 ITERATIONS'/)
DO (I1=1,M
Do (J=1,M
A(H%,J)T-AA( 1,4

RERZRRRR

C
Y
c
C
c
C
C
C
c

QO jne
~~ »
% ql! ..
i
] 2 st gk et P

)
[e=h
-

25,10
10

O i
A

r-n—“*’@ {

+ N}

JEQ., JYGO TO 15
J)=0.
0 20
Jy=1,

INUE

15
20

=0
HOEQE

2t %5 4 ss AR 4% 40 8 dH
==t

8&.
Eﬁn s ad 4o 9% e ul"g
b

H.
(=1

1]
bt ™ et (D
e o
~ il
=

25
)

1,10

LEQ. J) GO TO 35
ANORM= ANORM+A( I »JIHACL, )
CONTINUE

DT TN o Kol
Q) it

35

=
—
=2

A B8 e 0h ¥R B8
L]
L]

FIN
IF( ANORID 165, 165,40
46  ANORM=SOQRT(ANORM)
ANRM3= ANORM+RANGE
ICNT=0
IND=0
THR= ANORM |
45  THR=THR/FLOAT(N)
1CNT= ICNT+1
IF( ICNT .EQ. 100) 60 TO 200
50  MQ=2 |
55  NP=1
_ X=, 5% (A(NP, MP) ~ACHMQ, HQ))
62  IF(ABSCA(MP,MQ))-THR) 138, 65,65
65 IND= 1
X= . 5% ACMP, KP) —AC MO, MO) )
==ACHP, NQJ /SQRTC ACTP, MQ) ACHP , MQ) +EHK)
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70
7o

120

125

138

140
145

160
165

190

200

210

ORIGINAL PAGE IS
OF POOR QUALITY

IF(xX)7ve,75,75
Y=-Y

SIN=Y/SORT(2.#(1.+(SERT(1.-YY))))
SINX2=SINX:SINX
COSX=8QRT(1.-SINH2)
COSX2=COSXxCOSX
SINCS=SINXzCOSX

HX=A(MP, MP)

YY=A(MQ, MQ)

ZZ=ACMP, MNQ)

DO (I=1,N)

: XSA(IL,MP)HCOSX-A(I,MQY®SINK
ACT, MQY=ACI,MP)#SINX+AC I, MQ) #COSX
ACI,MNP)=X
iF(FvV-1) 120, 125, 120
X=R(I,MP)*COSX~-R(I,MR*:SINX
ROI,M@)=R(I,MP)HSINX+RC( I, M) ®COSK
R(I,MP)=X

- GONTINUE

. JFIN

2. 0ZZ+SINCS

Y= #COSH2) +( YYRSINE2) -X

= (KRS INE2) +( YYHRCOSH2) +X
A(MP,MPYI=Y '
ACNQ, M) =X

ACMP, M) = (E-YY) #S INCS+ZZ+# ( COSH2-SINH2)
ACMO, MP) =0.

DO (I=1,N)

: AP, D)=A(T,MP)

: %&%&,I)=A(I,M&)

IF(MP .NE. (MG~-1))CGCO TO 1490
IF(MQ .NE. N) €0 TO 145

IF(IND .NE. 1)GO TO 1690

IND=6

GO TO 50

MP=IP+1

GO TO 62

MQ=DQ+ 1

G0 TO 55

IF(THR - ANRMX) 1635, 165,45
CONTINUE

¢ DO (J=1,I)

: IF(I .NE. J) 60 TO 190

: 1 EB(D)=ACTIL,Jd)

CONTINUE

.1""?" 46 82 #8 e 2o 9s &

.
.

GO TO 210
WRITE( 10,202}
RETURN

END -

73



L+ T EEH LTS SRS S EE T e e S eSS S S F S RS SRS e
ELIP *

DRAWS 2-D ELLIPSES OF COVARIANCE MATRICIES *
SEQUENCE: ELIP REQFIL SIGFILE .

sk R Rk Rk R R R R R R R kR ks e i o Rk R R s sk R R R L r?%**#’?’#‘ﬂ‘k'}":‘f
CREATED AT GEORGIA TECH EES i
PROGRAMMER: G. DAVID GENTRY .

i

SRkl sl e sl e R e e >"4=ﬂ‘>2=:2 !:* Rafzsisiesiek et *‘k?ﬂ‘ﬂ‘#&!"«l" sRskelslshsiesesieniitinka kg
DIMENSION REQ{36), SIGFIL(S@) BE(2,4) ,R(2,2)y,D(2,2), IOBDER( 26)
DIMENSION F‘OVIN(4 4,20}, SMINM 20) N1(20) ,H“-‘(ZO) 1‘73(09) [4(20)
DIMENSION dovi(2,2), SML(Q) ISW(‘))

CALL OPEN( 1, "COM. GM' 1, IERID
CALL COMARGC 1,REQ, ISW, IERR)
CALL COMARBRG(1, Ru.(;!, ISW, IERR)
CALL COMARG(1,8IGIIL, ISV, IERR)
?%LI{@FOPEH( REG. "pm)

%(i:gml"f "INPUT RUMBER OF ELIPSES PER PLOT 7,HUNS
ND=2

NIIG=29

CALL MODE(i,1.,.5,-1.)
MSIC=NSIC/NUMS

DO( JV=1,MSI3)

gglg-l\?{mb

CALL, GSIC(SHMIN,COVIN,NS1G,2,8,816FIL, IORDER, N1, R2, N3, N4)

DO (JJ=1,8) :

K= TJ+1

: DO (EE=EK,4)

AXI JJ

T3 AHP=EK

1P=6 -

N0 (J1i=1,NS1G)

T SMi1(1)=255.-SMINCIJ, 11)

SM1(2)=2585.-SMIN(KK, 11}

CQOVI(L, D =COVIN(JI, JJI, 11D

COV1{1,2)=COVINCJJ, KK, II)

COVI(2, 1D=COVIN(KIK,JJ, 1)

COVI(2,2)= COVIN(KI{.K&,IIJ

CALL FACANL( covi,SHi,ND,E, R, )

CALL DRAWER(SHM1, E COV1, A¥1,AX2, R, ID)

IiD=1D+1 '

FIN

KO=10+1

IF(KO.EQ, 1)

:  CALL DRAW(@. ,0.,1,9000)

: g%ll;.;L DRAW(~-.5,8.5,1,1601)

IF(KO. EQ.2)

- KO=0 o

CALL DRAW(O,,0.,1,00609)

CALL DBRAV(O.,-9.5,1,1601)

g%L DRAW(O. ,0.,1,9908)

(wivieielvivieivleirielels o

40 42 aw BE WP ST SR RS Pe
Lyl an
e 8% 2% 4% ¥s 4

s 26 48 se S0

" e
s A S8 82 W Be &8 eP
* A% 9d #3 68 4B S8 s 4R &

wt 48 %4 36 46 S5 4b NG B 9% 45 B 4% S EF 4% B we
e 45 av &g

Fi?

e
¥ s ws o5 2r us

)‘:ﬂo- e su 9e es o.- . am

iN
DRAVW(9,0,0,9999)

AT,
0
END

t'ﬂ':q BE 8% S B G% EE SF €8 UR £ G5 40 A 46 A0 AR Se

EFJO Ay BA S 44 B3 e
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C
C
C
C
Cotestesge
C
C
C
C

LAY
H

FACANL (SUBROUTINE)

ORIGINAL PAGE IS
OF POOR- QUALITY

USED WITH ELIP TO DO FACTOR ANALYSIS OF COV. MATRIX
R R B B T S TN S P P S E R E e S B S S e T e e ‘#""#»-

CREATED BY NASA JSC

sk kR Rk kR sk R kRl

SUBROUTINE FACANL(GOV,SM,ND,E,R,D)
I]f')nlfl*ﬂé".NSION COV(HND,ND) , SMCRD) , E(ND 4) ,R(ND,ND) ,D{ND, ND)
CALI. BRIGEN(COV,ND,MV,D,E,R)
ND1=ND-1

II‘(HDl L@, ©)RETURN

DG (J=1,8D1)

aw b 48 U 4V

"

“s % 4 me ¥P S5 wR 92 e

EHAX"G

Be (I1=J,ND)

: IF(E(I, 1y .LT. EMAX) GO TO 90
EMAX=FE(I, 1)
Is=1
CONTINUE

. IIN

UM=E(J, 1)

(J, =E(IS, 1)

(IS, 1)=DU

0 (I=1,NDH
DUM"R( i,J)

I, = R( 1, IS)
R(I, 18)=DUH
. LFIN

s w3 we Ut.,jtzju an ae o we

.. FIN

DUM=6.
DO (I=1,WND)

DUMN=DUM+EC I, 1)

bo (I=1,ND)

ECI,2) =DUME <E(T, 1)
E(Y,3)=EMAX+E(I,2)

: EPIA}{:E(I,.B)
:..FIN
bUti=6. -
DO (I i, ND}
: DUI‘I—DUM-*-SI‘I( 1) a2
:..FIN
DUM=SQRT{DUM)
DO (J=1,ND)
: E(J, 4) 0.

Do (I-I.ND)

P BG4 SE, 4)+SM( T *R( I, J)
E(J,4)=E(J,4) /DUM
;(Iig{ 4)=57. 29578+AGOS(E(J 43

RIZTURN
END
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Ciiepsparsciaiekiek iRk ekl R Rk kR iokor kR ok ek ook koo ik
FILTERL _

PERFORMS A HIGH-PASS FILTER ON DISPLAY

- Cokukankaaeepekaeiast ik kskorkaorktlokgk $$$$*$$ﬂ%*k***%#i?#Tﬁ*&:*ﬁ***K*?
G CREATED AT GEORGIA TECH EES

g PROGRAMMER: MICHAERL D. FURMAN
C

T T T TR e e e
INTEGER IN(512,3), INAGI(256) , IMAG2(512) , IMAG3(256)
INTEGER IN2(512,3),IN3(512,3)
ACCEPT "512 OR 256 NODE ", IMODE
IMOM1i= IMODE~-1
ITNOMN2= I MODE~2
IANS=0
IF ( IMODE.EQ.256)
ACCEPT "ALL 3 IMAGES AT ONCE? (1=YES) “, IANS
IF (IANS.NE. 1) AGGEPT "IMAGE NUMBER(H-2) ", IT2

(wivlelwle]

o)
SR -

i, FIN

Do’ ( IM=0,2)

: Dxlg g IANS.NE. 1) .AND. ( IMODE. NE.512)) IM=IM2
: Md=8

: Do (I=0,1)

t 3 CALL' IMREADC IM, I, IMAGY,256)

: oz %%L UPACS( IMAGL, TN( 1, ¢ I+1)) ,256)

: DO (MB=2, IMOM2)

: : M5MI1= 1*15-—1

: ¢ CALL INREADCIM,I5, IMAGI,256)

+ : CALL UPACS( IMAGL, INC1,M4) ,256)

: : DO (1=1, MODE) IMAG2( 1) =0

i DO (J1=1,3)

s : s ]1?'? (K-z INOM1I) IMAG2(K)= II'IA02(1{)+IN(K-1 JD+INCE, J1)+IRCEKH L
M I')b'(1-1 1MODE)

: ot @ IMAGBCI)=C INCI,M3)%2)— ((IMAG‘)(I)/Q.@)-%-@ 53
i : i IF (IMAG2(I).LT.0) IMAG2(T)= |

s r o d ﬁﬂ( IMAG2( 1) . 6T. 255) Imczu):zss

: : CALL PACB( IMAG2, IMACS,512)

i i QALL IMWRITEC IM,IMSMI, IMAGS, 2563

: : VWHEN (M4.EQ.8) Ma=1

: : FELSE Md=Md+1

i : WHEN (M3.EQ.38) M3=1

: 1E*]f§rE M3=13+ 1

: %E;:‘];((IANS NE. 1) .OR. ( [NODE.EQ.512)) STOP
CAL]L BACK
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4e0

461

402

201

DIMENSION COUNT(66),JBUF(33060),IV(201),IVY(2e1)
DIMENSION LA(233),KBUF(3300)

?%ﬁE?ﬁION IFIL(20), ITAP(20) ,JTAP(20), ISW(2)
110=10

CALL OPEN(1, "COM.CM", 1, IERR)

CALL COMARG(1,IFIL, ISV, IERR)

CALL COMARG(1, IFIL, ISW, IERR)

CALL COMARG(1, [TAF K ISW, IERR)

CALL COHMARG(1,JTAP, ISW, IERR)

CALL FOPEN(IIN, IFIL, "B")

CALL NTOPD(3, ITAP,©, IE)

CALL MNTOPD(4,JTAP,G, IE)

WRITE( I11G,400)

PO (1=1,3300)KBUF(1)=0

DO (I=1,133)LA(I)=0

FORMAT(2X, "INPUT 1 FOR OUTPUT OF POLYGON TO TAPE")
DO (I=1.69) COUNT(I)=06.0

READCIIN) TOUT

WRITE( II6) IOUT

ICUT=106800

WRITE(110,401) :
FORMAT(2X, "INPUT 1 TO USE A THRESHOLD")
READ(TIN) IZ

WRITE(ITO) IZ

IF( IZ.EQ. 1)

¢ WRITE(110,462)

:  PFORMAT(2X, "INPUT THRESHOLD ")

: READCIIN) ICUT

: ﬁ?ﬁTE(IIO)ICUT

ACCEPT " START LINE OF CLASSIFIED DATA ? ", ISTART

IYMIN=16660

IXMIN= 106006

IYMAM=0

READ(IIN) NV

WRITECTIO0YNV

FORMAT(2]I2)

DO (I=1,NV)

: READCIIN,206) IVH(I),IVY(I)

: IVY(I)=IVY(I}-ISTART+1

0 IFCIVYC(D) LLT. 1) IVY (1) =1

: IFCIVRCDY LT, 1) IVX(I)=1
VWRITE( II0) IVE(I), IVY(I)
IFCIVYCI) LT, IYHMIN) IYMIN=IVY( I)

2 IFCIVRCI) JLT. IXMINY IXMIN=IVIC( 1)

: %?%IVY(I).GT.IYHAX) IYMAX=IVY(I)

77

C %
g GETPOLY i
C THIS PROGBRAM SUMS AREAS OF ALL MAXIMUM LIKILIHOOD CLASS *
C WITHIN A SPECIFIED POLYGON *
g POLYGON DATA IS THEN DUMPED TO TAPE i
g SECJENCE: ©ETPOLY INPUT MTU:F MTU:F ﬁ
PR e S S S R R TR D U R e D I e b B R I T e R S R S T e RS R
C EH
g CREATED AT GEORGIA TECH EES %

B
g PROGRAMMER: NICKOLAS L. FAUST t

%



i

206

28

211

100

IVE(NV+1)=TVHC(CT)
IVY(NV+F1)=IVY( 1)
IDEL=IYMAR-TYMIN+1
WRITE(IID) IDEL
IFC(IOUT.EQ. 1)
:  JBUF(1)=IDEL
: g?ﬁL MIDI0(4, 50000K+3306, JBUF, IS, IED
ISKIP-(IYMIN—1)$2+1
IF¢ ISKIP.GT. 03
FORMAT(214)
DO (K=i, ISKIP)
:  CALL MTDIO(3,06,JB0F, IS, IE)
tL..FIN
.. FIN
ISK=IYMIN—-1
DU (J=1, IDEL)
Do (I 1,33@@)JBUF(I)=60
DO (I=1,8300)YKRUF(1)=10000
CALL MTDBI1O(3,0,JBUF, IS, IE)
?é%LGTDIO(B,Q,KBUF,IS,IE)
CALL POLY2( IYMIN+J-1, ISW, IVH, IVY,NV,LA)
HSTR=LACL)
J V=1 _
WRITE( 10) §STR
DO {NSEQ@=1,NSTR)
+  LSUB= 2$NSEQ
¢ L2=LSUB+1
JS=LA(LSUB)
ITM{JS.LT. 1)J5=1
JE=LACLZ)
WRITE(IIOG,28)JdS,JF,JV
FORMAT(2¥, "JS,JF,JV ",3110)
¢ Js1=J8-1
: IF(JS1.0E.0)
@ DO CR2=J0V,JS1) JBUF{K2)=5G
: e g%N(LS JV,JS1YKBUrF(X3)=106C0
JV=JF4+-1
DO (J1=JS,JF)
: IF(KBUF(JI) GT. ICUT)Y JRUF(J1)=69
: LS1= JBUF(Ji)
: IF(LS1.GT.60)LS1=60

BB RS 4% &0

N 2R 4% RS 45 Gp ¢4 4 Bw B4 42

TR IR

v 4% SR 46 BF aw

T 1 COUNT(LS1)=COUNT(LS1)+1.
:t :..FIN

:..FIN

JF1=JF+1

D0 (J1=JF1,3300}JBUF(.J1)=60

DO (J1=JF1,33¢8)KBUF(.J1)=10000

1F{ I0UT. EQ. 1)

: CALL MTDIO(4,50000K+3300, JBUF, IS, IE)
CALL MTDIO{4,50000K+3300,KBUF, IS, IE)

B e 48 S8 45 S8 T 45 09 48 48 08 48 N0 S8 e A5 Su 98 WE 80

ACRE=COUNT(K) 1, 05

WRITEC(ITOQ, 100) L,COUNT{K) ACRE

: F?ﬁMAT(2Ku"GLASS # ", 110, VSIZE ",Fiil. 9," ACRES ",F11.0)
CALL MTDIO( 4, 60000K, JBUP,IS,IE)

GALL MTDIG{4, 60000&, JBUF, IS, IE)

STOP :

END

: ¢ WRITE(10,211)J

LI g?ﬁﬂﬁT(B? "LINE # ",I5," PROCESSEDY)
: . FIN

Do (E=1,60)
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C Y
g GSIG (SUBROUTINE) #
C GETS CLASSIFICATION SIGNATURES o
C NUN1 IS INPUT FILE (NAMES OF SIGNATURES TO BE RETRIEVED) £
g NUN2 IS SIGFILE FROM WHICH SIGNATURES WILL BE TAKEN $
gx******$*:$$$$*$$$mm$msw i ok o HE R M A 2 S e i S i e R P &$

:I:
g CREATED AT GEORGIA TECH EES T
g PROGRAMMER: NICKOLAS L. FAUST T
C$*$*$$$$m$$$$$$$*$*$$*$$$$$$$m*$$$$$$$*$”***H$*$$$$$$*$$?“”‘“’nﬂF*Jﬁ**ﬁ;

SUBROUTINE GSIG(A,B,NSIG, ITEMSIG,N1,N2, N3, N4, APR)
DIMENS ION A(Q.Gﬁ)‘B(é.é.GO).SMté).COV(@.@),ITEMSIG(SQ)
?éﬂ?ﬁSION R1(69) ,02{(803 ,N3(60),N4(60) , APR(60)

NON1=2

NUH2=4

BO (I=1,NSiG)

: READ(NUNI 166) NA1,NAZ2,NA3, NA4, APRI

NI(I)=NAl

N2( I)=NAZ2

N3(I1)=UHAS

N4( I} =NA4

APR( I)=APRI

CALL FOPEN(NUN2, ITEMSIG, "B")

READ BINARY(NUNZ) ITAP1, [TAP2, ITAP3, IDATI, IDATZ, IDATS

ISET=0
WHILE(ISET EQ. 0)
READ BINARY(NUNZ2,END=120)NS1,NS2,K883,N54
READ BINARY(HUN“)NF SM, COV
IP(NSI EQ.NA1.AND, HS° Q. NAZ2)
IF(NSB EQ NA3.AND. NS4, EQ.NA4)
Do (E=1,4)
: A(k I) SM(ED)
: DO (L=1.4)
: B(K,L, ID=COV(E,L)
: H FIN
:..FIN
ISET=1
CALL FCLOSE( NUNZ2)
LFIN

¢ a4 s Sa wa
ue we av
1]

s
s es ee

s ET IR I A TR T A O T T

7

"J, AF 4% PR 6h A% *8 44 an ws

e

W w8 sy Be 4m 8% es wa

i

S AR A6 45 NE B¢ P9 SR 49

. .FIN

RETURN
106 FORMAT(44A2,F10.8}
120 %ESP FILE NOT FOUND
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C
c
C
C
C
C
C
C
G
c
C
c
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4

HISTO (SUBROUTINE)

THIS SUBROUTIKE CALCULATES AND DISPLAYS A HISTOGRAM FOR A

SPECIFIED DATA SET - 4 CHANNELS = 4 HISTOGRANS

CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

PR & s SR S i R P P e e s U e S S R T R T S R I S S LR

SUBROUTINE HIST(NUM)
DIMENSION ICOUNT(4, 160),MAX(4) ,MINC(4)
COMMON/DTRANS. INODL( 206) IX(512,4), IDUM(S512)
EBHEDN /KISTOs ICOUNT
DO (IJ=1,160)
¢ DO (Ji=1,ND)
: ¢+ ICOUNT(JI,IJ)=0
t.LFIN
. .FIN
0 (I=1,ND)
DO (K=1,NUM)
¢ JEIHCK, ID
: IF(J.EQ.8)J=99
: IF(J.GT.99)J=99
t ICOUNT(I,J)=ICOUNT(I,J)+1
t.L.FIN
« .FIN
0 (KCH=1,ND)
MIN(EKCH) = 1900
MAX(ECH) =0
DO (KK=1.60)

O YRR TN o LI

e [Tfve ve o0

. .FIN
F(MAX(KCH) .EQ.0)MAX(KCH) =1
0 (JJ=1,60)
IE??@UNT( KCH, JJ) =( ICOUNT(KCH, JJ) %20} /NAX/ KCH)
TN

FI

(L=1,28)
LI=296—-L
DO
BO

5 4 40 w3 49 B

v it o0 wr W

60

(1] uoo ¢ 42 08

(I=1,512) IDUM(K)=0

(KGH—- 1,4)

1SUB= ( KCH~- 1) *60+NJ

%Ii‘& ICOUNT(KCH, NJ} . GT. L) IDUMN( ISUB) =140

« s FIN

DUM( 1) =140

IDUM( 6O) =140

EDUM( 120) = 140

IDUM( 189) = 140

CALL GPACICl( 1DUM, IMODL, 0)

E%E(L.NE. Y CALL IDH%’RITE(O LI, IMODL,256)
: DO (L2=1,255)

: ¢ IMODL{I2)=106214K

¢ .. FIN ,

t G%L IMWRITE(O,LI, IMODL, 256) _
AGCEPT "HISTO ENDED, ENTER 1 TO GONTINUE : ", ISTOP
BN

Sﬁ.. -

=t P4 4P 48 4w su e

80

3 IF(ICOUNT(KCH,KK) .LT.MIN(KCID ) MIN(KCH) = ICOUNT(KCH, KK)
IF( ICOUNT(ECH, KX} . GT. NMAX( KCH) ) IMAX(KCH) = ICOUNT{ XCH, KK)

%
s
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C****-‘#*3:**ﬁ‘#‘-#*3‘**?**3:*****#:****‘#***?#***********?****F;#;’Qoﬁ* ﬁ#%l;l:;***#‘*a"m
g HISTPR %::
(g SEQUENCE: HISTPR HISTFILE SIGFILE %f:
g*ﬂ‘-****?ﬁli*****#ﬂ**ﬂi*ﬁmﬂkﬁi***ﬁﬂk**&#v‘.*tl:«‘?:3:*****$*$**$$********ﬂ- R 2 2 2 e :5‘
g CREATED AT GEORGIA TECE EES :f
(é PROGRAMMER: NICKOLAS L. FAUST :-
Crdesaksiopsisioring ko el fieiek i keeorlek ok diopiianp Rk iR ek sk iRk

DIMENSION ICOUNT(4,100), IFIL(20), INAX(4), ICOL(123)
DIMENSION JFIL(20),C0V(4,4) ,SM(4)
INTEGER Z, ISW(2)

COMMON ~LBLANK-/IBL

DATA IBL /1H 7

CALL OPEN({, "COM.CIM",1, IERR)

CALL COFARG(1, IFIL, ISW, IERR)

CALL COMARG(1,IFIL, ISW, IERR)

CALL COMARG(1,JFIL, ISW, IERR}

ACCEPT " WHICH OUTPUT DIVICE DO YOU WANT (10 OR 12) ULz
CALL TFOPEN(2, IFIL, "B")

CALL FOPEN(3.JFIL,"B")

READ BINARY(2) IT1, IT2,IT3,1D1, ID2, ID3
READ BINARY(3)ITL,IT2,IT3,IDL,ID2,ID3
WRITE(Z, 160) IT1, IT2, IT3

WRITE(Z, 101) ID1, IB2, ID3

FOBFVER

READ BINARY(Z,END=120)NAl,NA2, A3, NA4
WRITE(Z, IO°)NA1.NAM'NA3.NA4

READ BINARY(2) ICOUNT

READ BINARY(3)NA!l.NNAZ, RA3,NA4

READ BINARY(3)NP,SM,COV
WRITE(Z, 1023 NA1, NA2,NA3, NA4

s 45 wa oe

WRITE(Z)NP.SH.COV
t DO (I= ,4)IHAX£I]=O'
DO (I=1,4)

0o ¢y 1,100)
s IPCIGOUNTC 1, J) . 6T. THAXC 1)) IMAX( 1 = ICOUNTC I, )
P{ IMARCT) .EQ.0) IMARC 1) =1
(JJ=1,60)
II‘(%‘gUNT{ I,JJ)=C ICOUNTC I,JJ) %16) / IMAX( )

=1 2)
=K

(K1=1,10)

K2=11-K1

DO (K3=1,60)

Ki0=K3+2

ICCOL(K1€) = IBL

K11=63+K3

ICOL(K11)=1BL

IF( ICOUNT(XO,KS) .GE.K2) ICOL(K11) = 1II*
K12=K0-1

IF&ICOUNT(le ,K38) .GE.K2) ICOL(K10) = 1H#¥

I

ICOL(2)=111
I1COL(63)=1HI
¥¥§TE(Z 1641 ICOL

DO {(K@=1, 123) ICOL(KQ) = IH}

WRITE(Z, 194)IGOL

WRITE(Z, 165)

WRITE(Z,I@S)

WRITE(Z, 165)

WRITE(Z, 105)

WRITE(Z 18533 :
pise .

oy
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160 FORMAT(2X, "TAPE IDENTIFIER - ",312)
101 FORMAT( 2X, "SIGNATURE TAKEN ON - ",I2,"/",12,"/", 12}
102 FORMAT( 15, 4A2)
104 FORMAT( 123A1)
106 FORMAT( 4AZ2)
103 FORMAT( /777 /)
120 STOP
END
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Cﬂ:*******xacxw**m*:i:****ﬁ:****m****mm**w*ﬁ:xm*x:*?:ﬁ‘*ﬁﬁl@ﬁ*@wﬁi%-r.**a:***:fc*

INITCL ( SUBROUTINE)

PURPOSE:
INITIALIZES THE MEAN VECTORS AND WEIGHTS FOR THE CLUSTER
ING ALGORITEMS

DESCRIPTION OF PARAMETERS

INPUT

SNAMELIST-SININIT

VM - VECTOR MEANS

NVM -~ NUMBER OF VECTORS IN V&

NVG - WEIGHT ASSQCIATED WITH EACH MEAN

ENO ~ DIMENSION O EACH VECTOR IN VM

HOLLERITH OPTIONS

ZERG — SETS INITIAL MEANS AND WEIGHTS EQUAL TO ZERO

OLD ~ RETURNS WITH PREVIOUSLY COMPUTED MEANS AND ¥EIGHTS
NEW —~ ALLOW MEANS AND WEIGHTS TO BE INPUT

OUTPUT

CALLING SEQUENCE

VI — VECTOR MEANS

NVM — NUMBER OF VECTORS IN VM

gg?m% WEIGHT ASSOCIATED WiTH EACH MEAN
DISPLAYS INPUT IF CARD OPTION 1S NEW

REMARKS AND RESTRICTIONS
AFTER NAMELIST INPUT A CARY) WITH THE WORD YES IS REQUIRE
INDICATING CORRECT INPUTS IF NOT REPEAT NAMELIST INFUTS

B T T T R I T N SR P P P P S P e e i s S e e R E R s e i e
W
CREATED AT NASA/JSC  (ASTEP) i
Ty T T R N L B P e e R SR e e e P S e e i e R e e S e b b e 2 e 0
SUBROUTINE INITCL( VM,NVG, NVH, K§O)
DINENSION VII(240),NNVG(20)
COMPION./ INOUT I0UT, INP
19040 YVRITE( I0UT, 1050)
1050 FORMAT(S88H CHOOSE VALUES FOR INITIALIZATION FROMD
VRITEC I0UT, 10585)
1655 FORMAT( 16H ZERO OLD NEW)
READ{ INP, 1030) IAX
1636 FORIAT(AG)
IF( IAN.EQ.4HZEROY GO TO 1190
IF{ IAN.EQ.3HOLD) GO TO 1260
IF({ JAN.EQ.3ENEW) GO TO 1150
WRITEC( IOUT, 1660) 1AN
1060 FORMAT(I1H ,A6,23H IS NOT A VALID CHOICE.)
GO T® 1640
1160 CONTINUE
Do 51 I=1,240
51 VM(1)=0.0
no 52 1=1,260
52 NVG(I)=0

GG TO 1280

1156 CONTINUL

1176 WRITE( 10UT, 1160)

11660 FORMAT(21H SININIT VM, BVG, NVID
WRITE( I0UT, 1@22) NVM, (NVG(I),i=1,NVHD

1622 FORMAT(7H NVM = ,I2,7H NVG = ,2016)

CALL MATPRT{ VM, KNO, KNO, NVM, 5HMEANS)
WRITE( I0UT, 1020)

1626 FORMAT(32H TYPE YES IF INPUTS ARE CORRECT.Y
READ( INP, 10230) TAN - : :
IF(JTAN.NE.3HYES) GO TO 1170

1200 CONTINUE
RETURN
END

4

RN UNFAHUS RSN SRR AANRRERRNHERRN

e lelrivleivivivieivivielrivivivicigiviviviTivizivivivivivivivivislaln] vl
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g
g INPUTSIC . .;
g ALLOWS MANUAL INPUT OF SIGNATURE FILE ;
Caeeitaesti ool ok kR sl s st R s s R sl i e rafaslefe st e s aiatestenfzabrate o 'f’ SRR e ) e I'
C :
¢
c
c
c
c

CREATED AT GEORGIA TECH RES i
PROGRAMMER: NICKOLAS L. FAUST *
R A e R R A
DIMENSION COV(4,4) ,XM(4)
CiLL OPEN(S3, "INSG", 0,15
GALL FOPEN(4, "HSIGH, "B")
READ(3INSIG -
iD1=01
ID2=22
ID3=77
IT1=99
IT2=69
IT3=69
WRITE BINAPY(‘}:) IT1, 172, IT3, ID1, ID2, ID3
DO (L=1,NS16)
WRITI 10,101)
READ(T, 100)NA1 NA2,; NA3, NA4
WRITE( 10, 102)
READ( 3} NP
WRITE( 16, 163)
READ(3) 3
DG (I=1,4)
VRITE( 16, 1640 K
%{l%ﬁD(")(COV‘K,J) yJ=1,4)
VRITE BINARY(4)NAL,NA2,NA3,NA4
;“TF[{I.‘%TD BINARY(4) NP, XM, CoV
160 T'ORMAT( 4A2)
101 FORMAT(2X, “INPUT 1Al,NAZ2, NA3,NA4Y)
162 FORMAT( 2}{ rINPUT NUMBER OF PGINTS™)
163 FORMAT(SX, "INPUT (XM(1), I= 1,49")
104 g%gll‘)IAT(2X “INPUT ROW # »,11,% OF COV - (COV(K, J) ,Jd=1,4) ")
END

€ A £ 4 08 AU ad de =4 IR AP R
e 20 wr

Ll
-
.
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C*$*%ﬁ?$%*?¢#*mn*?***?**********?**?************************??#*m******?*
LINBOX (SUBROUTINE)

USED TO CALCULATE EXTREMES FOR A LINEAR CLASSIFICATION x

Culespitsksopsokasiahtinldoioniog ks kit inkiskkiorsank ok kR ik etk bink o ek g
o
CREATED AT GEORGIA TECH EES $
PROGRATIMER: NICKOLAS L. FAUST H
i
R R R e e e o S S D e s i S S e L e S B R e D S e e
SUBROUTINE LINBOX(AMEAN BCOV,NSIG, D)
DIMENSION AMEAN(4, 10) BGOV(4 4,106)
INTEGER DELLIN
COMUMON/BOX/DELLIN( 4, 10,2)
DG (K=1.NSIG)
: DO (I= i1, NI
LIrs (SQBT(BCOV(I.I.K})/z.)mS.
DULLINCY,K,1)=AMEANCI,)-DIF
g?ﬁLIH(I yI, 2) =ANEANC I, KD +DIF

m
-
i

IﬁﬁCﬂﬁQ

QOOO00

s ¥ 4% we

g
g’:j > 4% 4 we
P ®
- 21

END
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(BFLEF FEEFFEELLEFEE PP ESF S AT SRS P TS .--;-:;':?K'rif-*'c'.‘i‘-‘!ﬁ:****ﬁ‘-‘***ﬁl*:ﬁ**:ﬁ?i
G LINCLASS §'
g THIS ROUTINE CLASSIFIES (POLYGONS WITH A LINEAR CLASSIFIER :
§ SEQUENCE: LINCLASS INPUT DATAP SICFIL LINTAP i
C*:ﬁ**?fﬁ**—*****************L’:***i:*2!5***ﬁ:**ﬁ:ﬁ:ﬂ%**ﬁtﬂ:*ﬁ:ﬁ:*ﬁlﬁt{iﬁl&'ﬁ*ﬁt*=l=$ﬁ:ik:it253*:&:'52:*#:31‘33!:3:*323
g CREATED AT GEORGIA TECH EES 3;
?é PROGRAMMER: NICKOLAS PAUST !
Crtsiaaiasiesioi i eeRelosk st eR sk sesle st st slese heateslesperkeuiR st st shenisle slesieshe deatestesiaspat desicsiestestenkeaisseslositfasieslospeatintonk

DIMENSION TURESH(812), ISW(2)

INTEGER DELLIN

COMMON/A~- AMEAN(4, 10) ,BCOV(4,4,10), IVE(101), IVY(i61),B(400) ,DET( 16)
i,LAC138),NVG(16), COURT( 10) , IBUF( 1600) 11(‘30) 12(3%), 13¢30) v 14(30)
2, IORDER( 1@) NAM1( 10y , NAME( 10) , NAM3( 10) NAM4( 16)

COMMON/B/JBUF( 4,810} + YDUR( 812)

%gmilgN/BOX/DELL IN(4, 10,2)

c
¢ FILE STATEMENTS
CALL OPENC1, "GOM.CM", 1, IERR)
CALL COMARGt1Y,11,ISW, IERR)
CALL COMARG(1,11,ISW, IERR)
GALL COMARG(1,I2,ISW, IERR)
CALL COMARG( 1, I3, ISW, IERR)
CALL COMARG(1, 14, ISW, IERR)
CALL OPEN(2,11,0, IE)
o CALL WTOPD(S, 14,0, IE)
g OPEN TAPE FILE
CALL NTOPD(3, 12,0, IE)
ND=4
NUN1=2
NUN2=4
READ(2,200) NSIC
o WRITEC IPYNSIG -
¢ GET SIGNATURES FOR CLASSIFICATION
. GALL GSIGCAMEAN, BCOV, NSIG, NUN1, KUNZ, I3, I0RDER, NAM1, NAN2, NANS, NAT)
IYMIN=1000
CALL LINBOX(AMEAN,BCOV,NSIG,ND)
1XNIN= 1600
1¥MAX=0
WRITE( IP, 202)
'READ(2,260) NC
DO (I=1,NC)

¢ WRITE(IP,265) 1
¢ READ(2,206) IVX(L), IVY(ID)
? WRITECIP,206) IVR(I), IVY( 1)
t  IFCIVYCD) LT, TYMIN) IYMIN=IVY(I)
: IFCIVECD) (LT, IXMIN) IXMIN=IVH(I)
: EI‘%GJIW( I).GT. IYMAX) IYHAX=IVY( 1)
IVR(NG+1) = IVR( 1)
IVY(NC+1)=IVY( 1)
NV=NG
. IDEL= IYMAX~ IYMIN
ISKIP=IYMIN+1 R
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162
163
200
. 2092
205
206
267

ORIGINAL PAGE IS
OF POOR QUALITY

SKIP RECORDS

CALL MTDIO(3,36000K+ISKIP, IBUF, IS, IER)
Do (LL=1,812)
¢t IDUMCLL)=0O
:.,FIN
IDUMC 1) =IDEL
IDUM(2) = IXMIN
WRITECIP) IDUM( 1}, IDUBC 2)
CALL MTRIO(5,50000K+812, IDUM, IS, IER, NW)
WRITE( IP)NW
DO (J=1, IDEL)
?gﬁL MTB10(3,0, IBUF, IS, IE,NW)
t  CALL POLY2(ISKIP+J-1, ISV, IVH, IVY,RV,LA)
1. JS=LA(2)
JE=LA(3)
CALI. UNPAC4( IRUY¥,JBUF,JS,JF,819, 1650)
JQ=JF-JS+1

46 4e wr oy

NN=NSIG
CALL LINEAR(JBUF,RN, IC,ND, NN, AMEAN, BCOV, J&, IDUMN, NVG, THRESH)

WRITEC 16,207y J

JMOVE=J8-1

DD (LL=1,810)

: LV=813-LL

: H IDUM(LV) = IDUMCLV-2)

: g%%ESH(LV)=THBESH(LV;2)

¢ IDUMC 13} =JMOVE

: IDUMC2)=JQ

: CALL MTDIO(5,599000K+812, IDUN, IS, IER)
CALL MTDIO(5,50000K+812, THRESH, IS iIER)
TOT=TOT+JQ
ng (¥=1,JQ)
:  LSUB=IDUM(K+2)

g?ﬁNT(LSUB)=COUNT(LSUB}+1

t.WFIN

DO (K=1,.N81G)

H PERF(COUNT(K)%IGGJ/TOT

: F%%T“(12,109)KZGOUNT(K3 ,PER, NAM1(K) , NAM2( K} , NAM3(X) , NAM4(KD

CALL MIDIO(G, 60600, IDUM, IS, IER)

CALL MTDIO(5,66G000K, IDUIM, IS, IER)

A B8 SR BB GE &b 4w dw kb 48 4B

FORMAT( 2K, "CLASS “,14," NUMBER ",F7.€," PERCENT ",F4.0,2X,4A2)

FORMAT( 2X, 4A2)

FORMAT( 125

FORMAT( 2X, "INPUT # OF CORNERS")
IMORMATY( X,“INPUT CORNER # ", I3,"J,I")
TORMAT(214)

ggg%AT(zx,"LINE #1.15," PROCESSED")

- EXD
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G**********?******************%******?*****?*******************?#*??***?*

?é LINEAR (SUBROUTINE) %‘-
g CLASSIFIES LANDSAT DATA WITH LINEAR DiSTANCE *
CoieksesisoioRok kRl ck ek Rk kR Rk Rk Aok Rk R R R R
g CREATED AT GEORGIA TECH EES «g
g | PROGRAMMER: NICKOLAS L. FAUST | _. j
Cossissoeiieiiors sk gelieriekioriierianeyekkeiiorksiiorkekkiekekselekeoiiaiikiacelaekbkkikg

1%32’)1‘1@ LINEAR(V,NVM, ICOUNT, ND, NSIG, AMEAN, BCOV, NL, 1DUM, RVG,

DIMENSION AMEAN(ND,NVM) ,BCOV(ND,ND, NVIMD

INTEGER DELLIN

DIMERSION V(ND,NL)

DINMENSION IDUM(812),THRESH(812),NVG(10)

INTEGER V

COMMNOR/BOX/DELLIN(4, 10, 2)

YCOURT=1

Do (LL=1,NL) IDUM(LL)=9

DO (LL=1,NL) THRESH(LL)=0.

JPT=0

FORL;VT.R
JPT=JPT+1

IF(JPT.GT. NL) RETURN

ITMEN=1
DIST=1.E+6
Do (K=1,NVMD
I’.SUI‘I"@
SUMN=6
no (L'l im

IF( V{L,JPT) .GT.DELLINC(L, K, 1) , AND. V(L,JPT) . LT.DELLIN(L, X, 2) }

SUM=SUM+ABS( AMEANC L, &) ~V( L JPTY) :
:  KSUM=KSUN+1
. .FIN
. EIN
F(KSUH EQ.4)
IF(SUM.LT.DIST)
DIST=SUM
IMIN=K

4% #4 35 36 &3 8% A6 KB 8% WF es
..

a6 a8 44 Su 4w w9

CIEE T 1]
LCN e LRI LI AL

a 4w en 2w
an g B

. . FIN

THERESH(JPTY =DIST

IBUM(JPT) = IMIN

g‘{g( IMIN) =NVGC ININ) +1

1060 FORMAT( 2X, "ENTERED LINEAR “,I16," TIMES™
101 FORMAT( "X, "EXITED LINEAR")

43 %8 8 26 4N A& 0% 98 S me

88



ORIGINAL PAGE IS
OF POOR QUALITY

CokekaskRcioRiakiaR iRk Rk sordor R kR nkiokk kR Rk iR ok g dokoeksoreisiniokaiohekek
LISTALL

PRINTS ALL SIGNATURES , VERTICIES , OR HISTCGRAMS
FOR A SPECIFIC FILE

SEQUENCE: LISTALL FILE

B S R L L S e P S P R H:
CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

sk kR e R R Rk s sk sl
DIMENSION IFIL(20), SM(4) COV(4,4), ICOUNT(4, 1¢6)
DIMENSION IVX(101), IVY(101)
DIMENSION ISWS(2),FIELD( 17)
CALL OPENC 1, "COM.CHN", 1, IE)
CALL CONARG(1, FIELD, ISWS IE)
CALL COINARG(I1, FILLD ISWS,IE)
CALL FOPEN(2 PIELD "B")
. WRITE( 10, 555) :
READ¢ 11) JOUT
589 FORMAT( 2X, " INPUT OUTPUT DEVICE # (10,12)")
WRITE( 10,201)
READ(11) ICON
WRITE( 16, 403)
READ(C11) ITOT :
READ BINARY(2) ITAP1, ITAPR, ITAP3, IDATI, IDAT2, IDAT3
}Fgé_%‘%_éIEOUT 160) ITAP], ITAP2 ITAPS IDATI IDATZ, IDATS
READ BINARY(2,END=126)NS1, RS2, NS3.NS4
IF( ICON. EQ. 1) READ BINARY(2)NP, SHM, COV
IFCICON.EQ. 2)
i READ BINARY(2)K, IYMIN, IYMAX
: g?NCKFI,K) READ BINARY(2)K2, IVE(K1), IVY(KI)
IF( ICON.EQ.3) READ BINARY(2) ICOUNT
WRITE( 10UT, 101) K81, N52, N83, NS4
IF( ICON. EQ. 1)
: %‘EI‘IETITOT -EQ. 1) WRITE( IOUT) NP, SM, COV
IF( ICON.EQ.2)
:  IFCITOT.EQ.1)
¢ WRITECIOUT) K, IYMIN, IYMAX
: IF}ON(KI 1, D WRITE(IGUTI KL, IVR(KI) , IVY(X1)

"'r

*-:-J{-.‘{-.‘%'}-"‘:‘-{-}é‘.éé{-}éﬁ%-}é’{-

ivloivivielvivisivivivieisivlv]

4 ov w2 =@

28 > 2o sa

s Fr s8 Wi wr Be

: . LFIN
IF( IGON.EQ.3)
T 1];Z‘II‘%{ITOT LEQ. 1} WRITE( IOUT) ICOUNT
e PIN
106 FORMATY( 1X,612)
101 FORMAT( 1X, 442/) :
201 FORMAT(2X, " INPUT SWITCH , it ~SI6 , 2 -VER , 3 -HIS™
402  FORMAT(4110) '
403 FORMAT(2X," TOTAL LIST - 1 , OR NAME LIST - 0 2")
120 ‘E‘%‘SP
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Gtk soRtgorsekioioiinkakioitdstinh okl anieik ikl ukekiiekne ekl

G &
G LISTSIG . ‘ :{,
¢ PRINTS ALL SIGNATURES FOR A GIVEN FILE x
G SEQUENCE: LISTSiG FILE ?
g******ﬁ.‘i*i{i‘ e D e O PP S S P e S S S e S S a': sesnelsleeeet $>.’==f==f==i¢=.‘=>.'==§==!=*:%::J::k:{::.’:-‘iigg
G DESIGNED AT GEORGIA TECH EES
G PROGRAMMER: NICKOLAS L. FAUST = ok
g‘«kﬁ:*:k:!::i::.‘c:‘::».‘::{::f::i:::::{::;::i::}::{::k:i::;::i::{:ﬂ::::ﬁ::.'::.l::*‘:. e B EE S SR i i S R R R et t‘:f.

DIMENSION IFIL(26),3M(4),C0V(4,4), ISW(2)
CALL OPLENC1, “COM.CIM", 1, IERR) .
CALL COMARG(1, IFIL, ISW, IERR)
CaLL COMARGC(1, IFIL, ISW, IERR)
CALL FOPEN{(2, IFIL, "B") ,
READ BINARY(2) ITAPY, ITAP2, ITAP3, IDATI, IDATZ, IDATS
WRITE( 12, 130) ITAPL, ITAPZ2, ITAPS, IDAT1, IDAT2, IDAT3
FOREVER ' _ '

REAR BINARY(2,END=120)Rs81,H82, K83, NS4

: READ BINARYV(2)NP,SH,COV
: WRITE(1Z,101)NSI, I‘IS..., K33, K54
: }‘ﬁIlI‘ITTL( IOJNP,SI‘I Cov

106 FORMAT( 1X,612)

1@¢1 FORIIAT( 1K, 4A2)

120 STOP
END
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Ctiiteok R okl okk ek foiiamiork ok iicrior Rtk ier Rk R R R ook ok R kR

ORIGINAL PAGE I:
OF POOR QUALITY

g MATIN (SUBROUTINE) ?
§ MATRI¥ INVERSTON PROGRAM %
Colsreteeioi i feieiaiolsislieieeieich e oekiokiek o ks ko deinskek ek sk ek
§ CREATED AT NASA/JSC ( ASTEP) %

Cfeatsisfesierieslyesienizsiasleapafesferioek i feieshoskeosioafeniedootesiesiesiesislesiontesies kst shalt e R ok sk R R e e s s kbl ksl ok
SUBROUTINE MATIN(A,N,B,M,EKREY, DETERM)
DIMENSION A(N,N),B(N).IPIVOT(20),INDEX(20,2)
DOUBLE PRECISION PIVOT(20), T,SWAP,DETERM, AMA¥,ZERO,A,B

INITIALIZATION
KEY = N

10 DETERM= 1.D+©
i DO 26 J=1,N
20 IPIVOT(J)=0
30 DO 850 I=1,N

SEARCH FOR PIVOT ELEME%T

40 AMAY= 9.D+0
45 DO 165 J=1,N
5¢ IF ( IPIVOT(D-1) 60, 105,60
60 DO 1606 K=1,N
70 IF ¢ IPIVOT(K)-1) 806, 166,746
80 IF (DABS(AMNAXR)- DABS(A[J X)) 85,100,100
85 IROW=J
%96 ICOLUM=K
95 AMAX=A(J,K)
106 CONTINUE
165 CONTIRUEL
ZERO = 1.D-16
107 IF(DABS(AMAX) - ZERQ} 745,745,110
110 IPIVOT( ICOLUM)=IPIVOT( ICOLUM +1

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

136 IF ( IROW-ICOLUM) 140,260,140
140 DETERM=-DETERM

150 DO 260 L=1,N

160 SWAP=A( IROW,L}

1?9 A(IROVW,L)=A(ICOLUM,L)

206 A(ICOLUM,L)=SWAP

265 IF(IMD 260,260,219

210 SWAP = B(IROW)

236G B( IROW) = B(ICOLUM

250 B(ICOLUM) = SWAP

260 INDEX(I,1)=IROW

276 INDEX{ I,2)=ICOLUM

3ie PIVOT(I) A(ICOLUH.IGOLUH)

(wlw]

(wlwlv

350

g1



(wlwiw

(wlolw]

(wlelv]

330
340
350
355
360

380
3920
400
420
439
450
455
460
550

600
610
626
630
640
6350
660
670
700
<85
716

8060

DIVIDE PIVOT ROW BY PIVOT ELEMENT

AC TCOLUM, ICOLUM) = . 1D+1

DO 356 1~1,N

A( ICOLUH, L) =AC ICOLUH., L) /7PIVOT(I)
IF(N) 880 880,360

B(ICOLUM) = B({ICOLUM /PIVOT(I}

REDUCE NON-PIVOT ROWS

BO 556 L1=1,N

IF(L1-I1COLUMD 400,550,400
T=ACL1, ICOLUM)

ACL1, IGOLUH)-— 0D+

DO 450 L=1,

A(LL, L= A(LI L) -A( I€OLUM, L3} *T
IF (M) 550, 55@ 460

B(L1) = B(L1) - B(ICOLUM)*T
CONTINUE

INTERCHANGE COLUMNS

DO 710 I=1,N

L=N+1-1

IF ( INDEX(L,1)-INDEX(L,2)) 630,710, 630
JROW= IRDEX(L., 1)
JCOLUM= INDEX( L, 2)

DO 705 K=1,N
SWAP=A(K, JROW)

ACK, JROW) =A(K, JCOLUM
AKX, JOOLUM) =SWAP
CONTINUE

CONTINUE

DO 806 I=1,N

J=N+1-1 |
DETERN=DETERM:P IVOT(J)

740 RETURN

745
746
756

DETERY = @.D+0
KEY = I « 1
RETURN

END
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ORIGINAL PAGE Js
OF POOR QUALITY

Criciokicrikk R R Rk R Rk Rk
*
NATPRT ;:
PRINTS A REAL MATRIX *
Gkl etk Rk eokrRR kR ek kR ek ROk
*
CREATED AT RASA/JSC ( ASTEP? i
Crppsrkiukpsr Rkl keR ROk
SUBROUTINE HATPRT( MAT, NR, RD, NG, NAM) -
INTEGER RD,P,Q
REAL NAT(RD,RNC)
1006 FORMAT(1H , I2,6F10.3)
1016 FORMAT(1H 6119}
EOUT=12
WRITE(KOUT, 1020) NAM, NR, NC
102¢ TORMAT(1H , 15X, A2, 16,8H BY, I8}
Do 160 I=1,NR
DO 160 J=1,NQ
IF(MAT(1,.J)) 150, 160, 150
160 CONTINUE
WRITE(KOUT, 1030)
1630 TFORUAT(1H , 15X, 12H ALL ZEROES.)
GO TO 36
156 CONTINUE

wlwlelvle]

Q00

i8 P=P+6
Q=0+6
IF(NCG.LT.P)P=NC
WRITE(KOUT, 1£18) (J,J=Q,P)
WRITE(XKOUT, 1060)
Do 26 I1=1,NR
.S?RITE(KOUT, 1000) I, (MAT(I,J?,J=Q,P)
20  CONTINUE
IF(NC.GT.P3GO TO 10
36 CONTINUE
WRITEC KOUT, 1600)
RETURN
EXD
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Cppaeskiskaerockk ket eRiok kiR Rk R R Rk R R R R Rk ek
MESS

UNPACKS AND DISPFLAYS MULTISPECTRAL 12 CHANNEL
%%Eg%%ﬁs SCANNER DATA AND DISPOSES REFORMATED DATA

c
c
C
C
g
g SEQUENCE: MESS MTU:F MTU:F
C
C
C
G
C
C
C

******x*$w$$$$****$$$**$ﬁ$$$$4****#*$$ﬂ$****$k*$$**#$*$4&k#l**mm***&**#
CREATED AT GEORGIA TECH EES
PROGRAMMER: MICHAEL D. FURMAN

N m—
INTEGER IRPUT(700),I0UT(850) , ITAPEI(16), ITAPE2( 10), INMAG2( 1700)
INTEGER IMAG3(1160) , ISW(2)

CALL OPEN(1, "COM.CM", 1, IERR)
CALL COMARG(1, ITAPE1, ISW, IERR)
CALL. COMARG(1, ITAPEL, ISW, IERR)
CALL COMARG( 1, I'TAPE2, ISW, IERR)
CALL MNTOPD(Z, ITAPEL, 0, IE)
CALL MTOPD(3, I'TAPE2, 0, IE)
ACCEPT “START WITH WHAT ELEMENT ", IEL
FOREVER
CAaLl, MNTDIOC2,0, INPUT, IS, IE, 10)

1=1
DO (J1=1,565,8)
MA= IAND( ISEFT( INPUT(J 1),2), 177400K)

: Mi= IOR(MO, IAND( ISHFT( INPUT( J1),6),300%) )
¢t IOUT(L)=IOR(M1, ISHFT({ INPUT(J1+ 1) ~10))
¢ M2=TOR( ISHFT( INPUT(JI-!-I) 10), TAND( ISHFT( INPUT(J 1+2) y—6) , 14001
éOETéL+1) TOR(M2, FAND(C ISHFTC INPUT(J1+2) »—2),377K))

=L+

JFIN
CALL UPACS( 10UT, IMAG2, 850}
DO (1=1,40)
: %?N((IMAGZ(I).EQu255).AND.(IMAG2(I+1).LE.I@)} IPAS1=]1+4
IPAS2=0
DO (I=IPAS1,512)
¢ IF (CIMAG2(TD). EQ.255) . AND. ( IMAG2( I+1) .LE, 10)) IPAS2=T+4

-év'*%-.'-*:{-}é*‘ ~%{-.‘E:‘%-}€

as #¢ 44

WHBN ( IPAS2.CT.0)

DO ( I=IPAS2,756)
IHAG3(L30) = IMAG2( 1)
L36=130+1 '

1;:FII‘T

40 49 % % B4 48 o 40 Wd 9 8
=y «4 ¥O o= AW

I
Ldi=1 _
DO ¢ I=IPAS], 756)

" ey

IMAG3(131)=IMAG2( 1)

1L31=L31+1

.. FIN

. FIN ' _ _

CALL PACS(IMAG3(IEL), 10UT,512)

:  CALL RIMNWRITE(O,0, I10UT,256)

H gﬁL MNTDIOL 3, 50000K+850, IMAGS, IS, IE, 10)
SToP '

END

94



CatelsterickirerRik iRk R Rk R kR kR R R R R R Rk R R Rk ok ok
MODITY  (SUBROUTINE)

PURPOSE
COMPUTES WEIGHTED AVERAGE OF TWO MEAN VECTORS

DESCRIPTION OF PARAMETERS

INPUT
CALLING SEQUENCE
Vi - 1 ST VECTOR MEAN
V2 - 2 ND VECTOR MEAN
Ni - NUMBER OF VECTORS USED TO COMPUTE V1
NUMBER OF VECTORS USED TO COMPUTE V2
DIMENSION OF Vi AND V2

=2
]
E1

ODTPUT
CALLING SEQUENCE
V1l - WEIGHTED AVERAGE OF INPUT V1 AND V2
N1 - RUMBER OF VECTORS USED TO COMPUTE OUTPUT V1

lviolrlviolelviolvlelv e lvivlrivivlelole
O T R ¥ (¥ TRV VR AP

Casieaioieraaieneiiickok folaelek ook ook aekikekioklaiokiuiokionolkigikioriioliaani gk
(N ®
g CREATED AT NASA-JSC (ASTEP) S
Crchckiokioiapieiniegaikdogdoisikiokgoriorinkinks *h‘::;““k***ﬁ‘«k*##- seieRR R ekl

SUBROUTINE MODIFY ( V1, V2, NI, N KD )
DIMENSION VI(ED), V2(ND)
REAL N1
N1 = (N
XN2 = WLOAT(N2) .
XNINZ = 1.8/(NI+IFLOAT(N2))
DO 16 I= 1 ND
10 VI{(I} = ( XNI1*VI(I) + XN2%V2(I) )*XN1N°
N1 = N1 + FLOAT(NR2)
BRETURN
END
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CieioraskaR kiR R AR R R R R Rk R R Rk R Rk R ek R R R R R oo

w

g PACK (SUBROUTINE) *
C  PURPOSE *
C PACKS A STORACE ARRAY TO ELIMINATE A VACATED SLOT, MOVES
c AL]. VECTORS WITH INDEX CREATER THAN INDEX OF VACATED %
¢ | SLOT DOWN ONE POSITION IN THAE ARRAY %
g DESCRIPTION OF PARAMETERS %
FH

c INPUT *
C CALLING SEQUENCE *
C V - DATA ARRAY %
c ND — DIMENSION OF EACH VECTOR IN V *
C NV - NOUMBER OF VECTORS IN V +
¢ IND — INDEX IN V OF VACATED SLOT "
C ouTPUT _ _ EH
c CALLING SEQUENCE e
¢ V - PACEED ARRAY | %
G AR R R
t*t

g CREATED AT NASA/JSC  (ASTEP) %
S T S T S T

SUBROUTINE PACK(V,ND,NV, IND)
DIMENSION V(ND.NV)
IFCIND.EQ.NV) RETURN
11=IND+1
PG 26 I= II,NV
12=1-1
DO 10 J=1,HD

10 V(J, 12)=V{J, 1)

20 CONTINUE
RETURN
END
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Caesitoif ook kRl Rk kR R R Rk Rk Rk Rk

c ®
g POLYZ2 (SUBROUTINE) :
g CALCULATES POLYGON INTERSECTIONS FOR LINE AND POLYGON $
gx*****xx**sw***$**r***w*******x***xxw**x************r*********¢*$*x**?** ]
*
8 CREATED AT NASA/ERL i
g PROGRAMMER: RONNIE PIERSON i
Cefseiak s R sh ek R sk ik Rk sk ok ok R sk sk iick ek sl ek Rkl R sk ok R s kg
SUBROUTIKE POLY2(JY, ISW, IX, IY,N,LA)
C VERTEX —-(IX(ID), IY( I))= (I‘.LEMENT SGAN) FOR ITH VERTEX.
DIMENSION IX( 101) IY(161) ,D( 100) F(1e1),LA(133),5(101)
IF(ISW.EQ.1)GO TO 1
C SLOPE STORE BLOCK X/Y
DO 26 I=1,N
IFCIY(I). EQ.. IT(I+1))G0 TO 20
D( 1) =FLOAT( IX( I+1)— IXCD)) 7FLOATCIY(I+1)-1Y( 1))
20 CONTINUE
1 Y=FLOAT{JY)
=@
NOV=0 .
Do 246 I1=1,N
C LOCATION OF INTERVALS SUCH THAT IY( D.LE.JY.LT. IY(1+1)., SCAN=JY
IFCIY(I) . EQ.JYXGO TO 30
IFCIV(D) . LT.JY)YGO TO 22
IFCIY( I+1) LT.JY)G0 TO 28
GO TO 4
22 (I}g(%OY(;-l-l) .GT.JY)GO 'TO 28
gB I?IO%Y?ON BOUNDARY C2UNTER AND FUNCTIORAL VALUES. -NON VERTICES-
=Tt
E{SM%’SD;%) R(Y-FLOATC(IY( ) ) )+FLOATCIX( 1))
C POLYGON BOUNDARY COUNTER AND FUNCTIONAL VALUES, -VERTICIES-
C NOV=NUMBER OF VERTICES
36 M=M+1
NOV=NOV+1
F(IMD=FLOAT(IX(I))
LA(NOVY=1IX(I)
40 g?ﬁ?INUE
c BOUNDARY SORT - INCREASING ORDER.
no 50 J=1,K
S(JI=F(1)
IND=1
DO 48 i=1,M
iF(F(L). GE S(JI)IGOo TO 48
S(J)=F(1) .
IND=L
48 CONTINUE
FCIND) = 10000
.50 CONTINUE
C FOR (NOV.LT.2) INTERVAL S(.J),S(J+1) MEMBERSHIP GAN BE DETERI'IINED
IF(NOV.EQ.0)G0 TO 500
iF(NOV.EQ. 1)GO TO 490
C B%TQGSEIPTHFOR GONS ISTENGE AF'IER MEMBERSHIP IS DETEBHINED
52 F(ID=8(K
NOI=TI-1

MN=06
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124
128

(o) w]

(w]wiv]

=02

(wlwlw]

122

INTERVAL F(K),F(K+1) MEMBERSHIP SECTION FOR (NOV.GE.2).

DO 200 K=1,NOX

A 1S THE POINT CHECKED TO DETERMINE INTERVAL F(K),F(K+1) MEMBERSHI
A= (TCK)+F(K+ 1)) /2,

L=0

J=0

LV=0

JV=0

IN=0 ‘

DO 122 I=1,N - | |
LOCATION OF INTERVALS SUCH THAT IX(1).LE.A.LT.IX(I+1)
CX=FLOAT( IX(I))

DX=FLOATC IX( I+1))

IF(CX.EQ.DX) GO TO 122

IF(CX.EQ.A) GO TO 128

IF(CX.LT.A) GO TO 124

IF(DX.LT.A)GO TO 128

GO TO 122

IF(A,GE.DX) GO TO 122

CY=FLOAT( [Y( 1))

DY=FLOAT( IY¢ 1+1))

D= ( DY-CY) /¢ DX-CX)

BOUNDARY POINTS (A,F(A)) FOR GIVEN INTERVAL IX(I).LE.A.LT.IX(I+1)
FX=DMt( A-CX) +0Y

IN=1 INDICATES F(A)=JY

IF(FX.EQ.Y) IN=1

IF(FX.LT.¥) GO TO 130

J INDICATES F(A).GT.JY.

J=J+1

IF(FL.NE.CY)G0 TO 122

iF{A.RE.CX)60 To 122

JV INDICATES F(A)=1¥(I),GT.JY, FOR SOME 1.

JV=JV+1
€0 TO 122

L INDICATES F(A).LT.JY.

L=L+1

IF(FX.NE.CY)GO TO 122

IF(A.NE.CX) GG TO 122

LV INDICATES F(A)=IY(I).LT.JY. FOR SOME 1.

LV=LV+1
CONTINUE
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148
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200

ORIGINAL PAGE IS
OF POOR QUALITY

INTERVAL F(X) ,F(K+1) MNEMBERSHIP DETERMINATION.

IF(IN.EQ.1)GO TO 150
IF(JV EQ.9)G0O TO 140

J=L
IF(LV.EQ.©) GO TO 140
IF NO DETERMINATION CAN BE MADE, ADD ANOTHER INCREMENT AND TRY AGA

G® TO 54
L=2:#(J/2)

IF(J.NE.L) THE INTERVAL F(X),F(K+1) IS IN POLYGON.
IF(J.NE.L)EO TO 150
CHECK FOR VERTEX AT (F(X :JT)

DO 146 J=1,NOV
CX=FLOAT(LA{J))
IF(F(K) .NE.CX)GO TO 146

VERTEX (F(K),JY) INCLUDED.

M=D+1

S(M=F(D

M=hM+1

S(My=F(x)

CONTINUE
IF(EK.NE.ROIYGO TO 200
FH=r(K+1)

DO 148 J=1,NOV
CX=FLOAT(LA(JI))
IF{FX.RE.CX)G0O TO 148
=11

S(MY=FX

=M+l

S(M=FX

CONTINUE

GO TO 200

INTERVAL F(XK),F(K+1) INCLUDED

M=NM+1
S(M=F(10
M=1+1
S(M}=F{+1)
CONTINUE

G0 TO Heo
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ALL INTERVALS FORTHCOMING ARE BOUNDARY TO BOUNDARY ON JY
CHECK FOR INTERVAL THAT CONTAINS ONLY A VERTEX

L=2x(M/2)

IF(L.EQ.M)YGO TO 500
VAV=FLOAT(LA(1})

M=M+1

K=M

492 K=K-1

IF(S(K) .FQ.VAV) GOTO 494
S(K+1)=S(K)

GO TO 492

STOr' INSERT FOR VERTEX LOOP

S(K+1)=VAV

IF(M.EQ.0)NO POINTS ON SCAN JY ARE INCUDED
z{z‘éHE@.@)GO TO 555

‘%DOQQO
@

mﬁﬁﬁ%ﬂﬁﬁ
e~

>
[

LOOP START AND STOP ROUND OFF TO MIN AND MAX INTEGER VALUES INCLUDB

CI=1+1

LAC I)=8(1)+.999999
I=1+1

LACDI=8(]I1)

IF(%.L’I‘.M) GO TO 561

C .
g INTERVAL(START. GT, STOP) COMPRESS

504 I=1+2

3505 ]:E[IFI(\IL‘%(U . LE.LAC I+1))GO TG 510
IF(M.EQ.8)G0 TO 555
IF(I.GT.M)GO TO 511
DO 506 K=1,M

506 "LA(K)=LA(E+2)

GO TO 503

%Fé( I+1) .LT. M GO TO 504

(LOOPSTOP ON INTERVAL(J? .EQ.LOOP START OR INTERVAL(J+1))COMPRESS

1=1+2

IF(I.EQ.M) GO TO 555

IFCLACI) .NE.LACI+1))GO TO 512
M= M-2

DO 516 K=1,M

516 LACK) =LA(K+2)

60 TO 513

c LAC 1) -NU'MBER OF LOOPS RETURNED

555 IF(M.EQ.0) GO TO 560
: DO 557 1=1,M
: CJ=M-I+1
857 LACJ+1)=LACI
560 LA(1)=M/2
RETURN

ERD

Sl iwlw]
=)
-t

WO A UT
Jand ol
&

Pk et et
TGO
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ORIGINAL PAGE IS
OF POOR QUALITY

[BES RS SRR E R R e S S SR AP RS A AL TR E LSS R SR SRS R RS SR S A S e S 2T

c *
g POLYCL i
g PERFORMS CLUSTERING OPERATION :
g SEQUENCE: POLYCL INPUT OUTPUT i
g**ﬁ*%***&*.“*$*$**$$$m*$*ﬁH*?#***?*%%**x***?**?*?#**%**&%*4**??***?**&**
g CREATED AT NASA-JSC (ASTEP) i :
Cricsiesiaksoiiioiauigeilenikitkgoriaierkikiciok iRt kiR ksereriekick Rl peRiorierg g

COMMON/UNTNUM/ INMGUNT, DATUNT

COMMON/BLANK/KINUPM

INTEGER CAR,BUF, ISW(2)

REAL NVG

COMMON/COL/JS , JF
COMMON/BOUND/YIMIN, XMIN, VAR, XMAX
INTEGER YMIN, YMAX, EMIN, XFAX
DIMENSION JPX(161),JPY(101),LAC133)
COMMON/NVEC/NVH
COMMON/BUFFER/BUF({ 3300)
COMMON/A1/10UT(E12)

INTEGER DATUNT

COMMON/ INOUT/NGUT, NIN
COIMMON/CHARAC/CAR
COMMON/DIST/IDIST

INTEGER PLIST

DINENSION VI(240),AD(20,20)
DIMENSION NVG(28),FPLIST(20),CAR(26), TACOP(4)
DIMENSTON RM(20), RV(20)

DIMNENSION VNP(&@) VAR(60) :

. DIMENSION AEBE(2®) 11(30), 12(38)

C=3,

CALYL OPEN(1, "COM.CM",1, IERR)
CALL COMARG(1,I1, ISW, IERR)
CALL COMARG(1i,Il, ISW, IERR)
CALL COMAROC(1, I2 ISW, IERR)
CALIL, MTOPD(4, II 0, IER)

E%L% MTOPD(3, IZ 0, IER)

IP=0
IACOP( 1) =2HNE
TACOP(2)=2HST
IACOP(3)=2HAN
IACOP(4) =2HQU
ND=4

NRT=1

IMGUNT=3
DATUNT=4
NOSCAL=1
NBUFSZ=3269
1Q=NBUFSZ/(ND+2)
- IBUFZ=NBUFSZ-IQ+1
IBUF 1= IBUF2~-1@
NIN=11

NOUT=16

10x



CAR(1)=1HA ’
CAR(2)=1H.
CAR(3)=11I:
CAR(4)=1H~
CAR(5)=1H,
CAR(6)=1H"/
CAR(7)=1H+
CAR(8)=1HO
CAR(9)=1HX
CAR(19)=1H#*
CAR(11)=1HS
CAR( 12)=1H~7
CAR(13)=1HB
CAR( 14)=1H@
CAR(15)=1H%

USER INPUTS

CONTINUE
WRITE(NOUT, 1908)

1068 FORMAT(2X, * INPUT VALUES FOR G, RP, Ri, R2 AND NVIMMAX')
BEAD(NIN) G, RP, R1, R2, NVMMAX :
WRITE(NOUT) C, BP, R1, R2, NVMMAX
WRITE(NOUT, 102)

102 TFORMAT(22H TYPE YES IF INPUTS 0OID
READ(NIN, 184) IAN

184 FORMAT(AS)

IT(IAN.NE.3HYES) GO TO 1
IF{NVMMAX. GT.20) NVIMMAX=20

FIRST PASS INITIALIZATION

CALL INITCL{VIM,NVG,NVHM,ND)
_ YRITE({ 10, 1929) .
199 FORMAT(2X, "INPUT 1 FOR POLY , @ - NORMAL™
BREAD(11) IPOLY
IF( IPOLY.NE. 1360 TO 2061
VRITE( 19, 202) o
202 FORMAT(2X, "INPUT # OF CORNERS")
READ( 11 WV
DO 204 1=i,NV
WRITE(10,205) I
205 FORMAT(2X, "INPUT CORNER #",13," J,I ™)
204 READ(11) JPE( 1) , JPY( 1)
JPR(NV+1)=JPX( 1)
JPY(NV+1)=JPY(1)
201 CONTINUE
JMIN= 10609
IMAX=0
IMIN=10600
DO 4065 Ki=1,NV
IF(JPHA(K1) . LT. JMIN)Y JHIN=JPX( K1)
. IF(JPY(K1).LT. IMIN} IMIN=JPY(K1)
463 IF(JPY(X1).GT. INAY) INAX=JPY(K1)
NRT= IMAX-ININ+1
DO 466 K2=1,812
106 IOUT(K2)=0¢
TOUTC 1)=NRT
10UT(2) =JMIN
LINIT=IMIN
LIN=IMIN+1
CALL MTDIO(3,58000K+812, 10UT, IS1, IER}
CALL MTDIO(4,38006K+LIN, I0UT, IS1, IER)
INRT=0 '
NEC=0
NMC=0

v lw

200

)
8 VMP(I
Q
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FIRST PASS PROCESSING

20 IFCINRT CT.NRD) GO TO 50
TL=LINIT+INRT~1 | ORK]fmAL PAGE I8
ISW= IL+1 OF POOR QUALITY
CALL POLY2( IL, ISV, JPX, JPY, NV, L&)
JS=LA(2)
JF=LA(3)
IF(JS.EQ.0) JS=1
WRITE( NOUT) JS, JF, INRT, "1 "

00

CALIL, UNPAGH
- N¥=JF-J8+1

CALL CLUSTA{BUF( 1) , VM, ND, NX, NVM, NVHMAY, NVG,C,S,RP,R1, NPC,
®*NPT, PLIST,NEC,NET, N"IIIN NPIC mm', IPASS BUF( IBUF'1) , BUF( IRUF2?,

*IP, JPTP, RM, BV, VMP, VAR)
JPTP JPTP+NX
GO TO 20

SPECIAL FELIMINATION AND HERCEB.TESTS

Qoo

50 NX=0
JPTP=9
NEC=NET
NMC=NMT
CALL CLUSTA(BUF( 1) VH‘ND¢NX,NVH;NVHMAX}NVG,G,S,BP,RI,HPC,HPT,
#PLIST, NEC,NET, NMIN NMG, NMT, IPASS, BUF( IBUF1),
*BUF(IBUF2),IP,JPTP,Rﬁ,BV,VHP,VAR)

SECOND PASS INITIALIZATION

winle]

INRT=0
NBACK=LIN=-NRT
CALL NTDIO(4,40000K+NBACK, BUF, IS, IE)
- WRITE( 19, 222) NBACK
222 %23M%T(2X “  BACKSPACED *,1106," LINES™
IF(LIN.LE.6)G0 TO 444
CALL MIDIO(4,30060K+LIN, BUF IS, IE)
444  CORTINUE
NMC=©
NPC=0
IPASS=2
DO 60 I
PLIST(I
60 NVG(I)=

=1,NVH
}=1
9
SECOND PASS PROCESSING

62 INRT=INRT+1
IF( INET.GT.NRT) GO0 TO 70
IL=LINIT+INRT-1
ISW=1L+1
CALIL POLYZ2(IL, ISW’JPX,JPY’NV,LA)
JS=LA(Z)
JIF=LA(S)
JQ=JF-JS+1

. DO 402 1LIL=1,812

462 ICUT(LL)=0

10UT(1)=J8
I0UT(2)=JQ
WRITE(NOUT) JS, JF, INBT ran
IF(IS.EQ.0)YJI8=1
CALL UNPACI
N¥=JF-3S+1

elole

CALL CLUSTA(BUF{ 1), VM, ND,NX, NVM, NVMMAX, NVG, G, S, RP, R2,NPC, NPT, -

*+PLIST, NEG,NET, NMIN NMGC, NMT,IPASS BUF(IBUFI),
%BUF( IBUF2), ir,JPTP, RM;BY vie, VAR)
JPTP= JPTP+NX
DO 403 L1=1,810
L2= [BUF2+LL~1
IF(L2.GT. NBUFSZ) GO TO 404
463 10UT(LL+2) =BUF(L2)
404 CONTINUR
CALL MTDIO(3,560666K+812, I0UT, ISt, IER)

s binsp e

ard s -

GO TO 62 ) o103

e =

——
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70
106

2000
108

74

76
1@

112

114

89

8%
86

20

PRINT RESULT SUMMARY

WRITE{NOUT, 106)

FORMAT(1X, CLUSTER SYMBOL SIZE R MEAN R SIGMA ACRES
RSAVE=0.,0

Do ¥v2 I=1,0VM

RV( I)=SQAT(RV( 1})

CC=1.06541515

IF(NOSCAL.EQ.8) C€CC=1.53046

ACRE( I)=NVG( I} %CC

IF(HVG( D) . LT.NSAVE) GO TO 2000

NSAVE=NVG( 1)

KNUM= I

CONTINUE

WRITE(NOUT, 108) I,CAR(I) ., NVGCI) ,BM( I} ,RV(I) , ACRE( 1)
FORMATC( I6,7X,A1,1'10.0,2X,2F7.2,F10.2)

I=ND¥:NVM

Do 74 J=1,1

VIC J) = VP J)

CALL MIDIO(3,€06000K, 10UT, IS1, IER)

CALL MTDIO(3,60000K, 10UT, ISI, IER)

USER OPTION SELECTION

WRITE(NOUT, 116)

FORMAT( 19H CHGOSE OPTION FROMD
WRITE(NOUT, 112) TACOP

FORMAT( 1H, 448)

READ(NIN, 104) IAN

IF( IAN.EQ,5HMEANS) GO TO 890
iF( IAN.EQ.6BSIGMAS) GO TO 85
IFCIAN.EQ.6HANGDIS) GO TO 90
IF{ IAN.EQ.4HQUIT) STOP
WRITE{NOUT, 114) IAN
FORMAT(1H ,A6,22H IS NOT A VALID CHOICE)
GO TO Y6

. MEANS DISPLAY
CALI. MATPRT( VM, ND,ND,NVM, 5HMEANS)

GO TO 76

SIGMAS DISPLAY
I=ND:#:NVM
DO 86 J=1,1

VARC.J) =SQRT( VARCJ) )
ggL%OI‘L%g‘FRT( VAR, ND, KD, NVHM, 6 HS IGMAS)

ANGRIS PDISPLAY

IDISF=2

CALL ANGDIS(VM,NVM,ND, IDISF, AD)
CALL MATPRT(AD, NVM, NVI‘I NVM, 6 HANGDIS)
ggDTO ve

104
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ORIGINAL PAGE
OF POOR QUALITY

#*

CRERRRCRRNR R R R R R R kR R R Rk R R R R Rk R R R R R ek kR Rk
PUTIN :ik'
INPUT SIGNATURES ' z
R e e e e e
CREATED AT GEORGIA TECH EES :;:
PROGRAMMER: NICKOLAS L. FAUST *

sl inka el iR e st R e sk e Rl R et i sk R R e R R R R e Rk sk et e R e ol
DIMENb ION CovV(4,4) ,XMN(4)
CALL OPEN(3, " II‘ISG“ 0 IE)
CALL FOPEN(4, "HSIG" s hg)
BEAD(3)INSIG
ID1=01
ID2=22
ID3=77
ITI=96
%T2=99
WRITE BINARY(4)ITi, IT2, IT3, ID1, ID2, IB3
DO (L=1,NSIG)
WRITIEC 16,1012
READI( S, 100) NAL NAZ2, NA3, NA4
WRITEC 19, 102)
READ(3) NP
WRITE( 10, 103)
BEAD(3) X
Do (K=1,4)
: WRITE(10,104)K
: g_‘g}%D(S) (COV(K,J) J=1,4)
WB.ITF BINARY(4)NA1, NA2, NA3, NA4
}fIIII]\ZTTE BINARY(4) NP, XI'I, cov
190 FORMAT( 4A2)
1e1 FORMAT(2X, "INPUT NA1l,NA2,NA3,NA4")
103 FORMAT(2X, "INPUT NUNBER OF POINTS™
163 FORMAT( 2}{, TINPOT (3RICI), I=1,42")
164 Iq'%lg%IAT(2X "INPUT ROW # i JI1," OF GOV - (COV(K,J),J=1,43 ")
END

QDOOOOQGODQOO

#e G4 43 #9 sv an

. a8 48 e Be
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DISPOSES EXISTING PSEUDOCOLOR MEMORY TO A DISK FILE
DISPOSES PSEUDOCOLOR MEMORY IN DISK FILE TO RISPLAY

c

C

C

g

g****:{ta:ﬁ:*az*:k***:k:kd:**:k:{::s::}:3::3::::*:;:*:}::{:*;}::}::,’1- AR O PR P IR I P ) i e T o o o B B [ L e b B o b L I
g CREATED AT GEORGIA TECH EES

g PROGRAMMER: FRED L. THOMPSON

C

eksekeikadokotkekaekikoergerkek s ianaiEenkieiierkecicineiickisekineieing e
INTEGER IORAN(94)
CALL FOPER (35, "RYGBV. ")
ACCEPT "TYPE 1 TO SAVE PRESENT PSEUBGCOLOR ", IANS1
IF ( JANS1.EQ. 1)
REWIND §
Do (J=1,1000) READ BINARY (5,END=10) IORAW
Do (I=1.94s) ICRAN(I) =0
CALL RCM (0O, IORAN)
%le;][:: ::TYPE A 30 GHAI{ACTER DISGREPTIGN“
READ (11.20) ¢ IORAN( I) i= 65 94)
FORMAT (30A1)
WRITE BINARY (5) RAN
%‘%’IE "PSEUDOCOLOR MEMORY NUMBER “,J
CCEPT "TYPE 1 TO REFLACE PRESENT PSEUDOCOLOR ", IANS2
F (IANS2.EQ. 1)
%gc{:gigﬂégf% %) IT YOU KNOW THE PSEUDOCOLOR MEMORY RUMBER ", IANS3
PAUSE PUT UP PSEUDOCOLOR TEST PATTERN HIT BETURN
: REWIND 5
Do (J=0, 1000)
READ BINARY (5,END=39) IORAR
: WRITE (10,40} (IORAN(I1), [=65,94)
$  TFORMAT (1X,80A1)
¢ CALL WCM (0, IORAN)

10

20

pn v4 o8 50 G5 as 43 a8 0e e e

30

40

AGCEPT “TYPE | FOR NEXT PATTERN *,IANS4
: FI‘];N( IANS4.NE. 1) STOP NORMAL EXIT

. FIN

F (IANS3. EQ_ 1) :
BREWIND &
ACCEPT "PSEUDOCOLOR NENCRY NUMBER ? *, INOM
DO (J=1, INUM) READ BINARY (5) TORAN
FRITE ¢ 1@,60) ( IORAN( I}, 1=65,94)
FORMAT ( 1X,30A1) :
CALIL VWCM (@, IORAN)

L FIN

FIN

NORMAL EXIT

R 45 4% WK jud ¥5 B S8 WE 4 05 S8 00 a0

60

W9 40 39 Pm me WH PR S8 48 40 9% NO S8 040 S8 40 00 A4S e ae t.'—q

t.‘..jm '
g
Pttt an 40 e
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ORIGINAL PAGE Ig
OF POOR QUALITY

ga‘:*******************:K******************2:***************R’:****a’:****ﬁ:******
E 4

g RATIO *
c THIS PROGRAM DIVIDES ONE ERTS CHANNEL INTO THE OTHER ®
c THREE TOQ LEAVE THREE CHANNELS OF DATA. IT ALSO WILL TAKE ®
c TWO CHANNELS AND BY DIVIDING ONE INTO THE OTHER TWO, CREATE *
g A THIRD CHANNEL, ALL TO BE DISPLAYED. - %
g SEQUENCE: RATIO MTU:F ax

b4
g*‘f’**ﬂ REFTER R e S S e S A P S R S PR b e R B S L e e i

=
g CREATED AT GEORGIA TECH EES x
g PROCRAMMER: MICHAEL D. FURMAN %
T G i e s S L T

INTEGER INPUT(1700), IMP(34060), IMAG( 0 2553, IMAG2(0:255), I'TAPE( 1)
INTEGER ISW(2)
CALL OPEN(1, "COM.CM", 1, TERR)
CALL COMARG( 1, ITAPE, IST‘: IERR)
GALL COMARG(1, ITAPE, ISV, IERR)
CALL MTOFPD(2, ITAPE 9, 1E}
ACCEPT “TWO (2) OR FOUR (4) CHANNEL RATIO ", IANS1
WHEN ( IANS1.EQ.2) ACCEPT "INPUT NOM. AND DENOM, CHANNELS ¥, INUM, IDEK
ELSE ACCEPT_ "INPUT DENOMINATOR GHANNEL ", IDEN ,
ACCEPT "SCALE FACTOR ", ISCAL :
ACCEPT "INPUT LINE AND ELEMENT * ,LINE, N
IF (({(N/2)3%2).EQ.N) N=N-1
ISKP= {+LINE
IEL=(N:#4) - 6/{ 1+N-{ (N/2)::2) ) ) -1
IEND=IEL+1019
IDEN2=IDEN:#2-1
DO (I=1, ISEF) CALL MTDIO(Z2,9, INPUT, IS, IE, 10)
Do (K2=1,255)
CALL I'iTDIO(2 , INPUT, IS, IE, IG)
:  CALL UPACS( INPU’I‘, IMpP, 1700}
: 1‘1..“3
bo I(..K=1 » 0,2}

IF (K.NE. IDEN2)
DO (Ji=1EL, IEND, 8)

INAG(L)={ TMP{ J 1+K) /{ THP( IDEN2+J1) +1,0) ) = ISCAL
INAG(L+1)=CIMP(J1+K+ 1) /¢ INPCIDEN2+J1+1) +1.0)) #ISCAL
=Lk
. FIN
0 (1=0,255)
IF (IMAG(I).GT.255)
: TYPE "ATTENPTED SCALE TO ", THAGC I)
: INAG(1)=255
FIN

CALL PACS( INAG, INAG2, 256)

CALL RIMWRITE(MI M2, IMAGZ,256)

VEEN (M2.EQ.0) N2=255

ELSE M2=0

Mi=MI+1
.FIN

"
;’?a
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C*******#:*&‘:**:R:#****‘?‘**-""'«“‘?‘**k"aﬁ*********%*$*?*?**$$‘R$**#*$$**:!:2’:?‘*2’2‘#’:{':?':i:M‘"z“
a RDATA | T»
g THIS SUBROUTINE UNPACKS DATA FOR A POLYGON ;
g******ﬁiﬁ:*****#;‘:-'i:*#:***ﬁ:*****ﬁ:***tmﬁt;’:****:k*?.‘::i::f::i::!:#:‘-H:i::fﬂk:f::P:=f==!==z't=£=:k=!=ﬁ::!::f::.’::f::iﬂ!::f:«*.’:-1:*#:?{;
g CREATED AT GEORGIA TECH EES ;
G PROGRAMMER: NICKOLAS L. FAUST «f
g****:kﬁ:ﬁ:ﬁ::.’::k:f::a::k:&::1::!::i:**:i::i::!::i::f::i::%::i::&::!:*:ﬂ:k:!::l::i:- -:f::ic:é'ﬂk:!:ﬁ::k:!:::::f::i:**iah ::z::i:::::i:&.‘:a’::!::i::f::i::!::.'::&:ﬁc:%::f::mt::k;f';

SUBROUTINE RDATA( ITOP, IBOT, NV, IX, 1Y, IXD,NP)

DIMENSION LACI133),IX(101),IY(101) ,JBUF(100,4), IXD{512,4)
COMMON ~BUFFER/IBUF( 1700)

COMMON/ INDEV/ IPOS

=0
ISUM1= ITOP-IPOS~1
FORMAT( 2X, "SKIPPED ", IS5, " RECORDS™)
IF( ISUM1.GT.0) CALL MTDIO(2,30000K: ISUML, IBUF, IS, IER)
IFCISUMNL.LT.6)CALL NIDIO(2,40660K~1I50NM1, IBUF, IS, IER)
IDEL= 1BOT-1TOP+1
DO (1L=1, IDEL)}
:  CALL MIDIO(2,0, IBUY, IS, IE)
ISW=1TOP+1
ILIN=ITOP+IL~1
CALL POLY2( ILIN, ISV, IX, IY,uV,LA)
NN= 190
NSEG=1
M= 1650
DO (B=1,NSEG)
¢ ISUB1=2%K
JS=LA( ISUBL)
JF=LA( ISUB1+1)
JD=JF-J8+ 1
CALL UNPACS( IBUF,JBUF,JS,JF, NN, MiD)
Do (E=1,Jm
: IG=10+1
Do (KD=1,43
: %%g(IG,KD)=JBUF(K;KD)
. i)

o
N
e

W WE A 85 BP0 46 WP 48 44 &
e 4% AR W4 e

. & o8 w4 P B

ST T
[y
e

a4 OB U4 ¢ P AW da E¥ 98 w4

b:!'
g ®
EXe

NP=IC

1POS= IBOT

WRITE( 10, 222) IDEL

TYPE " TOTAL # PTS = “,NP
RETURN

END

108




ORIGINAL PAu: o
OF PCOR QUALITY

Gk Rkl R R R R R R R R R R R R SR AR SR R R ARk sk **%****#***?**
RDIMG (SUBROUTINE)

READ AND DISPLAY IMAGE TO SCREEN
LRSS E S ST e PSR R EFIEEIEEE FEET L IER IR EEFE LR EEEEEE RS S S R

(wivivielw!
E %% K%

]
%3

8 CREATED AT GEORGIA TECH EES ﬁ
g PROGRAMMER: ROBERT A. MADDOX ?“
Coreskeksopapsioiesteedssiok ek etk gtk sktieor sk $****x+*$**$**ﬂ&W*¢TT#?*$*(#**#?*X;

SUBROUTINE RDIMG(IL, IEL,NCH, IBLUP)
INTEGER IMAG(260), INAG2(0:512) ,NCH(0:2)
COIMON/BUFFER- INPUT( 170€) ,~INDEV/IPOS
ISUMi=IL-1IPOS-1
IELP=( ( IEL+254) /2) %4
IEL2=( ( IEL-1)/2) %4
IF (IBLUP.LE.®)
TYPE "ILLEGAL FACTOR", IBLUP
IF (ISUM1.GT.Q) CALL MTDIO(2,30000K+ISUM1, INPUT, IS, IE, IQ)
%gﬂgé?UHl .LT.0) CALL MTDIO(2,40000K~ISUMI, INPUT, IS, IE, IC)
ICC=0
NCH{ 1) =2
NCH(2) =4
M7=2551BLUP
0 (K1=0,M7)
CALL MTDIO(2,G,INPUT,IS,IE,IG)
DO (I5=0,2)
TiD=0 _
IF (I5.EQ.1) M5=255
I2=NCH( I5)
I3=IEL2+12
£4§IELP+12
DO (J=18, 14,4)
JJ=J
IF(JJ.CT. 1760) JJ=1700
ITMAG(L) = INPUT(JJ)
IL=L+1
- IPIN
P (IBLUP.GT. 1) BLOW-UP-IMAGE
0 (I=1, IBLUP)
ICC=ICC+1
IF(ICC.GT.768)G0 TO 100
CALL RIMWR( IS, MI, IMAG,256)

. 4r o

» Ep Ab 44 26 e 4 B4 S8 ¥
.

* 8e 4t e 8 ws 0e @
4 85 T¢ Be S5 Ae €5 €5 Ae sv AP A 04 S¥ U S8 4P
*e 91 3¢ S8 UH' % s wa aw

199 CONTINUE
I1PGS= IL+M7
RETURN
TO BLOW-UP-IMAGE
CALL UPAGB( IMAG, IMAGZ, 256}
0o (Ke=0,255)
K9=256—K7
EDB=K9 IBLUP
%?%GE(K9)=IHAG2(KDB)
%%L PACE( IMAG2, IMNAG,512)

"'.jn.u . e oo

t.'_j- "8 48 BE 20 BA 4P 0
L]

I,
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Caesesiessioisoiokiok Rtk ek sk ok kR iRk koot ok kR okt ke

c %
g RETIMG (SUBROUTINE) x
y PURPOSE | 5
C RETRIEVES IMAGE AND THRESHOLD ARRAYS CORRESPONRING TO %
G A DATA RECORD ®

H
g DESCRIPTION OF PARAMETERS i
¢ INPUT . %
G GALLING SEQUENCE %
¢ IFLAG — gllis'r ENTRY OR REWIND AND SKIP HEADING RECORD =

0
¢ NUNIT - UNIT NUMBER *

:*o
c OUTPUT *
c CALLING SEQUENCE 4
c ING - IMAGE ARRAY %
C THR - CORRESPONDING THRESHOLD ARRAY %
¢ NP - NUMBER OF POINTS IN EACH ARRAY "

x
T R e e R R R L S R R S S B SR T
C *
¢ CREATED AT NASA/JSC  (ASTEP) %

#
(PR P e b e R M e Pl th b o b B b o o e b b o e o A e e S S e S e e e

SUBRCUTINE RETIMG( IFLAG,NUNIT, IMG, THR, NP
DIMENSION IMG(112)
COMMON/COL/JS,JF
INTEGER THR _
IF( IFLAG.RE. 1} GO TO 10
REWIND NUNIT
10 READ BINARY(NUNIT)JS,NP, (IMG(I),I=1,NP)
5
0
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gm***a:**:&:&:***:n***x:*ﬁ:******x*********m*m:ﬁ**:ﬁ>:- fpesikickckkeiickieR sk ok
SAVIMG  (SUBROUTINE)

PURPOSE :
SAVES, ON TAPE, IMAGE AND THRESHOLD ARRAYS CORRESPONDING
TO A DATA RECORD .

DESCRIPTION OF FPARAMETERS

INPUT
CALLING SEQUENCE
IFLAG ~ FIRST ERTRY OR REWIND AND WRITE HEADING RECORD

FLAG
NUNIT ~ UNIT NUMBER
ING — IMAGE ABRRAY TO BE SAVED
THR - THRESHOLD ARRAY CORRESPONDING TO IMG
NP ~ NUMBER OF POINTS IN EACH ARRAY

PR RS PR R SRR e PR SRR PSR S R R S S P e e e S R R e e b S
»”
CREATED AT NASA/JSC (ASTEP) *

*
sekeseiak el ke daoilakion Rkl iRk R R R R HOR ORR MR R AUR AR RO IR
SUBROUTINE SAVIMG( IFLAG, NONIT, IMG, THR, NP)
DIMENSION IMG(NP) , THR(NP)
INTEGER THR -
DIMENSION BLEK( 166
COMMON/COL/JS, JF
BLE(1)=1.
IF(IFLAG.NE. 1) GO TO 10
REWIND NUNIT
10 WRITE BINARY(NUNIT)JS,NP, (IMG(K) ,K=1,NP)
WRITEC 12} NP, IMG( 1)
RETURN
END

RERHEER AR RNRRERK

A6

C
C
C
C
C
C
C
C
C
C
C
c
C
C
C
C
C
C
9
C
C
C
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E SCORECARD %
¢ ﬁgégigpgzggglg%%gsxFlEs TRAINING FIELDS WITH A %
g SEQUENCE: SCORECAHD INPUT TAPNAM SIGFIL VERTEX z
I Tt PR P P S SN S P S e e e e S P P S e e S S S S S e e e e e i
G CREATED AT GEORGIA TECH EES %
G PROGRAMMER: NICHOLAS L. FAUST i
g**:;:***w T T R e e S s o

DINENSION AMEANW(4,28),BCOV(4,4,20), IVX(101), IVY(101), B(‘l@@) DET(IE0)
1,LAC183), NVG(2a), 1COUNT(20) , 1BUF ( 1650) 11(30) 12(38),13(30), 14(30)
...,IORDER(?'O) NAM1(20) , NAM2( 20} , KAN3(20) , NAH4(2@) ISW(2)
(IIgI'ﬂiIgN/DT?ANa/ IDAT(256) , JBUF( 512 4, IDUMC512)

FiFLD AND OPEN STATEMENTS

CALL OPEN(1, "COM.CM", 1, IERR)
CALL COMARG(1,11, ISW, IERR)
CALL COMARG(1,11,I8W, IERR)
CALL €OMARG(1, 12, ISW, IERR)
CALL COMARG( 1, 13, ISW, IERR)
CALY, COMAREG(1, I4, ISV, JERR)

CALL OPEN(2,11,6, IE)
CALL FOPEN(7, "MAXFLD","B")

OPEN TAPE FILE
CALL MTOPD(3, 12,0, IE)
ND=4
NUN1=2
NUN2= 4
READ(2,206) NSIG
WRITE( IP)NSIG
GET SIGNATURES FOR CLASSIFICATION

CALL GSIG( AI'IEAN,BGOV,NSTG, NON1,NUN2, 13, IORDER, NAMI , NANZ, NAM3 , NAM:1)
CALL ICD{AMEAN,BCOV,ND,NSIG,DET,B,B)

aqc

(w]w]w

el fw

lo w

ISIG=0
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DO (KSIC=1,NS1G)
ISIG= ISIG+1
= CALL FOPEN(S, I4, "B") :
READ BINARY(S5) I'TAP1, ITAP2, ITAP3, IDATI1, IDAT2, IDAT3
K3=I0RDER(KSIG)
DO (K2=1,K3)
READ BINARY( 5)NA1,NA2, A3, KA4
: READ BINARY(5)K, IYI‘IIN, TYMAX
: DO (¥=1,K)
H : IF%‘IE,%D BINARY(SIKI,IVE(I), IVY(ID
:..FIN
CALL FCLOSE(S)
WRITE( IP) ITAPL, ITAP2, ITAPS
L I R L
: y 1’ v 3 ) AL PAGE IS
: WRITE(IP)X, IYMIN, ITHAX - -
: DO (L8=1,K) OF POOR QUALITY
: : WRITE(IPIK1, IVX(L3),IVY(L3)
H L, FIN
. NV=K
H ISKIP=1IYMIN+1
IVKIE+1)=TIVX( 1)
IVF(E+1X=IVY(1)
IDEL=TYMAX-IYMIN+1
DO (11=1,20)
: IGGUNT( I1})=¢
LFIN
JTOT—@

L1

T T T T T

AC S4 48 44 48 w2

.

Z#SKIP RECORDS

CALL NMNTDIO(3.36000K+]ISKIP, IBUI', IS, IEE)
WRITE BINARY(Y) IDEL, ISIG
DD (J=1, IDEL)
Ellé%Lzbe)IO(S ,®, IBUF, IS, IE,NW)
T s 7=
t ¢ CALL POLY2(ISKIP+J-1,1SW, IVX, IVY,NV,LA)
s+ JS=LAC2)
JE=LA(3)
CALL UNPAGS3( IBUF,JBU¥,JS,JI,512, 1650)
: J@=JF-JS+1
WRITE( IP)J Js,Jv,J@¢, IDEL, ISKIP

(w]e]

. s 40 2

a8 an s we

s ISUB"(L—I) #ND+L1
ii{‘}%gﬁ'( ISUB) =JBUF(L, L1}

e a0
40 Se 8% we s

e Bp Ae as s
LT TR T

CALL MAXIL.I¢ IBUF,NB,JQ, AMEAN,BCOV,NSIG,DET, ILUM,RVG?

e e

Qo 0

¢ JHOVE=JS-1

: WRITE BINAR‘E(?)JHOVE Ja, IDUHN
JTOT=JTOT+JQ
po (I=1,JQ)

: : LSUB= IDUMCIO

C EI‘(I}I?IUNT( LSUB) = ICOUNT(LSUB) +1

tLLFIN

Do 3 =1,N81G)

e se mb 4e Ay &4 ae

PER* ( [COUNT(K) *100) /JTOT

VRITE(12, 162)K, ICOUNT(K) , JPER, NAMI(K) , NAM2(K) , NAM3(E) , NAM4 [O)
ISUM= IDEL+ ISKIP
i GALL NTDIO(S,40000K+ISUK, IBUF, IS, IER)

162 FOBI.{AT( 2X, "GLASS ,I14," HNUMBER ,16," PERGENT *,I3,2X,44A2)
163 FORMNAT( 2K, 4A2)
2090 FORMAT( 12)

STOP

END ' 113
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Ok kR R R R R R kR R R R sk R Rk Rk s Rk Rk sk R s s sk s s R s ek
b o
g SEQCOV  ( SUBROUTINE) *
¢ PURPOSE | *
) i
q RECURSIVE CALCULATION OF SAMPLE COVARIANCE MATRICIES AND "
¢ MEAKX VECTORS “
o
g INPUT *
"
h CALLING SEQUENCE %
C X = CURRENT SAMPLE VECTOR o
c ¥ = DINENSION OF X | ®
C V = PREVIOUS GOVARTANCE MATRIX =
C M = PREVIOUS MEAN VECTOR 2
¢ I = PREVIOUS = OF SAMNPLES -
¢ D = SCRATCH AREA %
g oUTPUT P
‘ %k
c V = CURRENT COVARIANCE MATRIX @
C M = CURRENT MEAI' VECTOR 5
¢ I = CURRENT # OF SAMPLES 3
g******2‘-‘****21**35:***;*:********H‘***3:**333{2***:}:?K*?Rﬁt*:i:**ﬁi*:#ﬂ:*- *ﬁi***ﬁt31""355*3:‘:*3:*****;;
4
g CREATED AT NASA/JSG  (ASTEP) %
¢

:i::!:**ﬁi*=!=3:*-‘-i:*ﬁt*ﬁt**:!:**>!=51:****3{1*#:2142#***=I:=\‘=31‘(*:#*ﬁ::i::i:*$$***3#*212*t{tﬂﬁk3{::1':*ﬂ:*:!::k*h‘ﬁt'ﬁft**#ttft:k*

SUBRQUTINE SEQCOV(X,N,V,M,I1,D)
INTEGER X

DIMENSION X(I)

DIMENSION V(N,RN)

REAL M(N)

DIMENSION D(N,2)

WHENC(I.LE.9)

: DO (L=1,1)
t : ¥( IiC, L)Y=0.0
: RETURN
: . .FIN
: L BN I ’
ELS
H I=FLOAT( 1)
H =1+1
: I=FLOAT( I}
: i=1./F1

0 (K=1,0

D(K, 1) =X(X)-M(XD
DK, 2)=D(K, 1}*%FI
IBLI(' KY=M(RK)Y+D(K, 2)

O
w-
ot

=

b

D0 (L=1,N} | -
P YK, L) =FIPAVIK, L) +DCE, 2) #D(L, 1)

LS EUR LTI e Lo RO o s L B s | oo e KT TR

46 48 B8 44 1% S84 S & S Ak #3 ep

gg:
:
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ORIGINAL PAGE Ib
OF POOR QUALITY

CackiirRiek iRk Rtk kRl R dokkk sk ekt okiok R RoR ek Rk

ﬁf)OCﬁOCﬁCM3QCbﬁfﬁﬁf)ﬁfﬁﬁf)ﬁ(?ﬁfﬂﬁfﬁﬁ

SEQST  (SUBROUTINE)

PURPOSE,

DESCRIPTION OF PARAMETERS

SEQUENTIALLY CALCULATED MEAN VECTOR AND VARIAWCES

IRPUT
CALLING SEQUENCE

3M — CURRERT MEAN
¥V ~ CURRENT VARIANCES
N - NUMBER OF POINTS USED TO COMPUTE XM ANRD XV

ND - DIMENSION OF DATA VECTOR

X - NEW DATA VECTOR TO BE ADDED TO XM AND XV

OUTPUT
CALLING SEQUENCE

M, XV,N - UPDATED VALUES

£

#

P

K HHRNFRRTREXNRERE

skl R Rk R Rk R Rk kR R R Rk *«* Rk Rk e

CREATED AT NASA/JSC

(ASTEP)

P
R
*

R T e e L S S e e L e S e e B S e S T
SUBROUTINE SEQST(XM, XV,N,ND, 3D
DIMENSION XM(ND),XV(ND}, X(ND)

10

20

30

INTEGER X
IF(N.GT.0) GO TO 29
po 1 1=1,ND
BMCI3=X(I)

XV(I)=0.

N=1

RETURN
Fi=(1.-1./FLOAT(I{))
N=N+1
F2=1./FLOAT(N)

DO 36 I=1,ND

T=X( I)=XM( 1)

KM I) =EM( 1) +Fa2xT

XV( 1) =F LRV T) +F2R(TH%2)
RETURN
END
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STRIPLESS

PROGRAM TO DESTRIPE A DATA SET GIVEN THE
CORVERSION TABLE FROM STRNF2

SEQUENCE: STRIPLESS MTIN:F MTOUT:F TABLE
kR R AR R R R R R RNk e R Rk Rk kR R R R R R kR oo dekokeke.

PROGRAMMERS: RONNIE PIERSON (NASA/ERL)

KICKOLAS FAUST (GEORGIA TECH EES)
sesekkosckoink kiR okisk ok ke kseker ek ok kdekiek ek Rk ek ekl

DIMENSION IEM(46900),LT(4,6,128}).17(2,4,412)
DIMENSION ITAP(13), JTAP( 15} s IFIL( 153, ISW(2)
CALL OPEN(1, "COM.CM", 1, IERIV)
CALL COMARG( 1, ITAP, ISV, IERIL)
CALL COMARG( 1, ITAP, ISV, IER)
CALL COMARG(1,JTAP, ISW, IERI)
CALL COMARG(1, IFIL, ISW, IERH)
CALL FOPEN(3, iF IL, gy
CALL MTOPD(2, ITAP,G IL'BR)
CALL MTOPD(4,JTAP,O, IERD)
NOFT1=1
READ BINARY(3)LT
Do (¥=1,2)

CALL MTDIO(2,0,1EN, IS, I1.RR,NW)

g%L MIDI0(4,56000K+NVW, iEM, IS, IERR)
N=0
NL=0
TYPE "HOW MANY LINES OF 6 10 SKIp?"
READ(11) XKICK
TYPE "HOW MANY LINES TO PRHCESS?"
BEADC(I1DNLING
KICK6=6%KICK
TF(XICK,CT.9)
: %%%L MIDIOC2, 30@6@K+K10h6 IEM, IS, IERR)
. LI 1
I‘OBE'V
CALL MIDIO(2,90, IEM, IS, [:RR, NW)
N=N+1
NL=NL+1
IF(NL .GT. NLINE) WRITE-LOF
IF(NW .LE. 50)WRITE-EOF
CA1LL PACKER(1, IEM, IZ)
DO (1=1,4)
Do (J=1,407)
RK=1Z¢1,I,J)+1
Ki=1Z(2,1,J)+1
IF(K .GT. 128)K=118
IF(K1 .GT. 128) KI'-‘- 128
1I2¢(2,1,4Y=LT(1, Ll)
IZ&I I,J3)Y=LT¢( I.N

" 8 e

. JFIN
CALL PACRER(2, IEHN, I1Z)

CALL MTDIO(4, 50@@0?@-165{5 IEM, IS, IERR)
IF(N .EQ. 6)N=0

FIN

WRITE-EQF

CALL MIDIO(4,6@0¢0K, IENM. IS, IERR)
CALL NTDIO(4,60030K, IEM. IS, IERR)
CALL MTDIO(4, 1800¢0K, IEM, IS, IERR)
CALL MTDIO(Z 10@@01’(, IEM. IS, IERR)
STOP

t.JFIN

ERD

P 29 84 &% @ 8P A s
&jn e op *4 an o8 we

SF 84 45 56 U8 8 S& 64 NS A5 90 Be SR R Av &

g
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Chchiekdckk ks kR ek opiokiok kool ekt ki Rkl

T T e T T S e P e e
DIMENSION IER(620,8),LT(4,6, 128),IUNPAK(2,

2222
99

10
11

200

280

i %"’ N

STRIPNF

TO ELIMINATE STRIPING IN LANDSAT DATA

SEQUENCE: STRNF2 TAPE TABFIL

CREATED AT NASA-/ERL
PHOGRAMMER: RON PIERSON

DINENSION IEH(IGSO),LIMS(@,G,z)
DIMENSION ITAPi(135), ITAB(13)
COMMON~-DUM/ IER, DT, LIMS, IUNPAK, ITAP1
EQUIVALENCE (IEM(1),IER(1,6))
EQUIVALENCE (LT(1,1,1),JER(1,1))
CALL FIELD(Z, ITAPL,8701)
CALL FIELD(3, ITAB,S701)
CALL MTOPD(1, ITAP1,0, IERR)
CALL, FOPEN(3, ITAB, "B")
NOF'TR=0
NL1=0
NOFTI=1
NOFT=1
WRITE( 10, 2222)
FORMAT(ZX;"INPUT NPRNT NLIRES™")
READ( 11) NPRNT, NLINES
CALL MTDIO(1, 9 IEM, IS, IERR)
CALL MIDio(1,4q, IEMIIS IERR)
N ?IK’SCAN READ
IERROE~0
CALL MNTRIO(1,0, IEM, IS, IERR, NW)
IF(NW.LT. 160@)00 TO 400
IF(NL1.GT.NLINES)GO TO 400
DO (Kv=1,620) IER(XV, N) = IEM(KV)
N=N+1
NL1=NLi+1
IT(N.LT.?)GO TO 11

SIX BY SIX PROCESS

N=1

NUM=O

DO 299 NE=1,51
N=N+12

DO 289 J=1,6
BO (L1=1,8)

- DO {L2"1 4)

Wi=N+{L1~ 1)$4+L2—1
IWRD=IER(N1,J)
TUNPAK(1,L2,L1)=ISEFT( IWRD,—8)
: %?gPAEK2 L2 L1)= IAND(IWRD 37?K)
1. FIN

ELEEENT AVERAGE
DO 286 I=1,4
DO 2006 Ki=1,3

4 es ey wa 9y

NUM}NUH+1UNPAK(1 I,K1) +IUNPAR(2,I,K1)

GONTINUE

BT I, =FLOAT(NUMD /6.
NUHFQ

CONTINUE

- DO 284 I=1,4

DISGARD OF ABNORHAL DATA VALUES
SH=DT(I,1,1)
BG=8M

117
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DO 279 J=2,
RAD=DT(I,J,
IF(RAD.GT.S
SM=RAD
GO TO 279
275 IF(RAD.LT.BG)GO TO 279
BG=RAD
279  CONTINUE
RAD=BG-SN
IF(RAD.GT. 10.)G0 TO 284
c DATA AGREGATION
AVG=0.
DO 282 J=1,6
282  AVG=DT(I,J, 1) +AVG
MN=AVG/6.+.5
IF(MN.LT.0) GO TG 284
IF(MN.GT. 127) €0 TO 284
PIN= M+
D=DT( 1,7, N} +6.
DO 263" 721.6
DTCT,J, M) =(DTC I, J, MN) %DTC E, 7, MN) +6.%DTC I, J, 1)) /D
283  CONTINUE
c POINT TOTAL UPDATE
DTCI,7,MN) =D
284 CONTINUE
299  CONTINUE
GO TO 10
460  NOFTR=NOFTR+1
IF( NOFTR. LT.NOFT) GO TO 29
C DETERMINATION OF USEABLE DATA RANGES
DO_1099 I=1,4
J=2
1018 J=J+1
IF(DT(1,7,J) .LT.299.)G0O TO 1013
IER(I,6)=J
J=125
1017 J=J-1 -
IF(DT(1,7,J) .LT.299.)G0 TO 1617
1693 IER( I+4,6)=J
G MEAN ADJUST
DO 410 I=1,4
Li=IER(T,&)
K1=IER( I+4,6)
DO 410 NE=1.1,Kl1
SUM=0.
DO 405 J=1,6
405 SUM=SUM+DT( I,J,NE)
AVG=STUN/6.
A=0.
L=1
K=3
DO 406 J=1,6
B=DT(1,J, NE)~AV@
IF(B.LT.0)B=—B
IF(B.LT.A) GO TO 406
5=B
L=J
406  CONTINUE
SUM=SUN-DTC I, L, NE)
AVG=SUN/5.
IF(L.EQ.KR=1

A=0,

DO 467 J=1,6
IF(J.EQ,LYGO TO 407
B=DT(},J,NE)-AVG
IF(B.LT.0.)B=-B
iFéB.LT.A) GO TO 407

K=J
407 CONTINUE.

6
1)
MEe TO 275
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SUM=SUM-DT(1,K,NE)
419  DT(I,8,NE)=8SUM/4.
c SMOOTHING OF SPARSE DATA GVER USEABLE DATA RANGES
PO 1109 I=1,4
J=IER(I,H8)+1
X=IER( I+4,6)~1
DO 1199 L=J,K
&FiDT(I,T,L).GT.299.)GO TO 1199
1113 N=N-1
é?iDT(I.?,N).LT.299.)GO TO 1113

1117 M=Dj+1

IFCPT(I,7, M .LT.202.3G0 TO 1117

gﬁEIDT(I e L) /300.

IT(DT{I 7,L).LT.16.)DT(1,8,L)=FLOAT(L~2)
A=(DT(I,8,L)~-DT(1,8, M) A{DTC T .8, M ~-DT(I,8,N))

DO 1121 Li= 1,6
BG’DTCI,LI,H]-DT(I L1, )
BG=A%BC+DT(I,L1,N)
DT(I,L1,L)= SM%BG*BAD*DTTI L1,L)
CONTIRUE
IF(NPRNT.EQ.0)GO TO 500
DO 499 NE=2. 863
MN=NE-2
WRITEC 12,401) MN
401 FORMAT(9X, "BAND 1",6X, "BAND 2",6X, "BAND 8",6X, "BAKD 47,6X, "MEAN", I2)
DO 404 J=1.8
A=DT(1,J, NE)
B=DT(2,J,NE)
C=DpT(3,J,NE)
D= DT(Q, J,NE)
WBITE(12.4®2)J A,B,C.D
402 TORMAT( 2, “DET" IX.II 4(3X,F9.2))
464 CONTINUE
499 CONTINUE
C MID-RANGE TABLE BUILDER
500 DO 458 I=1,4
DO 498 NE=1,6
L=IER(I, &)
E=1ER( I1+4,6)
SM=DT( I, NE, L)
K=DT(I,NE,K)
J=SM
A=TLOAT(J)
IF(SM. NE. A J=J+1
LIMS(I,NE,1)=J
LINS(],NE,2)=K+2
DO 498 M=J,K
A=FLOAT(IMD
N=Df# 1
431 EF{DT(I,HE.L).LE.A)GO TO 435

P
oot ot
L

485  12=L+1
IF(PT(I, NE L2).6T. A)Go TO 441
L=l
60 TO 4381
441 A2=DT(I,NE,L2)~-DT(I,NE, L)
B-ArDT(I NE, 1)
B2=DT( 1, 8 2)—DT(I,B.L)
LT(I,NE,N)=DT(1,8,L)+B%B2/A2+.5
498 L-L+1
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415

425

921

525

541

601

603

549

550

666
701

BELOW-RANGE TABLE BUILDER
DO 415 I=1,4
DO 415 NE=1,6
K=LIMS(1I, NE 1)
L=K
Do 415 J=1,K
M=LT(I,NE,L+1)~1
IF(M.LT.0)MN=0
LT(I,NE,L¥=M
L=1-1

ABOVE-RANGE TABLE BUILDER
Do 425 I=1,4
DO 425 NE=1,6
K=LIMS(I,NE,2)
DO 425 1=K, 128
MLT(I,NE,L~1)+1
IF(M.GT. 127) M= 127
LT{I,NE,L)=M

TABLE SMOOTHER
Do 525 I=1,4
DO 525 J=1,6
Do 525 ¥K=2, 126
M=K+1
L=LT(I,J,M)—-1
1%Il?'ltcl.iLE.LT( I,J,K2)€0 TO 525
IF(LTCI,J,N).LT.LT(1,J,K)})GC0 T 521
LT(I,J,K3=LT¢I,J,K)+1
GO TC 525
L=K+2 _
IFCLTC(I,J,L) .GT.LT(I,J,M))E0 TO 525
LT(I,J,M=LT(I,J,MD-1
CONTINUER

)GO TO 550

1
FORMAT(6X, "EEI‘IL 1 CHRNL 2 CHNL 3 CHNL 4

WRITE( 12 603)J,L,L2,M, N
FORMATY( ZX, " DET B II 39X, 4(13,6X))
CONTINUE

DATA CORRECTION

CONTINUE

WRITE BINARY(3) LT

CALL FCLOSE(S)

CALL NTDIOC1, 10000K, IEM, IS, IERR)
STOP STRNF2 TAPE TABFIL

END
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C
C
c
C
c
C
G
G
c
C
C
C
C
C

161

130
131

70

162

163
260

RERRRGH R R R R R R R R R R R R R Rk sk kR R R R kR

SUMCAT

THIS ROUTINE SUMS CLASSIFIED CATEGORIES INTO
GENERAL CATEGORIES FOR OUTPUT

SEQUENCE: SUMCAT INFIL

CREATED AT GRORGIA TECH EES
PROGRAMUMER: NICKOLAS FAUST

DIMENSION COUNT(66), IEQ(60,20) , NUM(20), ICAR(10,20)
DIMENSION JFIL(34) , LSUM( 20} ,PER( 69) ,KFIL( 34y, ISWS( 2y
CALL OPEN(1:, "COM,.CM", 1, IE)
CALL COMARG(1,JFIL, ISWS, IE)
CALL COMARG(1,JFIL, ISWS, IE)
GALL: OFPEN(3, JFIL 015
CALL COMARG(1, KFIL ISWS, IR)
CALL FOPEN(2,KFIL, BE)
READ(3) ISUN
DO (L=1, ISUM
READ’ (3,161) (ICAR(J,L),J=1,10)
: TFORMAT ( 1GA2)
! READ(3)NUM(L)
3 NUll2=NUTI(L)
: %%I%D( SY(IEQ(J,L) ,J=1, NUM2)
B.EAD( 3)INWQ
DO (X=1,NW)
STOT=0.
: DO (KG=1,60) COUNT(KG) =0,
' READ(2, 130) HAlL
FORMATY( 14)
YRITE( 13, 131)NAL
FORMAT(2X, " WaMU = ", 19//7)
Do (KZ=1,60)
READ(2,70) COUNT(XZ) , PER(KZ).
FORMAT(2X,ri2.2,2X%,F12.2)
%‘\TII{_I%TE( 19) COUNT(KZ) ; PER(XZ)
DO (N=1, ISTUM)
: NUM2=NUM(N)
£2=0

aF 8BS 9B 4% €8 44 su w0

L=1,NUM2)

@=IEQ(L, M)

:  S1=S1+COUNT( I®)

: ?‘IN82+PER( )

¢ WRITEC132, 162)N, ( ICAR(J,N) ,J=1,10),81,82

:  STOT=STOT+S1

: %EIFRHAT( 2X, 1z,2¥%,1042,2%,F10.1, ACRES* ,ZX, F6. 3,"
‘WRIT"( 12, 163)STOT

FORMAT( 76X, "TOTAL i, 10X, F12.1, " ACRES ™)
WRITE( 12,200) :

FORMAT  Arirrr 7 s r )

LIIN

STOP

END

®8 4% 3% A w4 as
L]

8 sn &0 sa
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CsbaekokaeksdianskiokkRkdor ki iRk ok kRl
SYMINV (SUBROUTINE)

INVERTS A SYMMETRIC MATRIX

Gk R Rl ek sk ek R ks ksl
CREATED AT NASA JSC

Crksopekieittsdooiokai el ek sk ekl i iieiek ek iR kel hfRkiokitioion I'
SUBROUTINE SYMINV(A,AI,DET, N)
DIMENSION A(N,N) ,AI(N,N) ,Q_C( 12),D0123,DIC12)
INTEGER R
DET=1.96
R=0

ie R=Ri41

"IF(R.GT.HGO TO 19
QRC(RI=1,0
1=0

20 I=1+1
IFCI.GT.R-1)GO TO 29
QC{1)=0.0
J=0

30 J=J+1 _

IF(J.GT.R—1YGO TO 26
QC(D=QC(ID-AICI, JIHA(T, R)
GO TO 36

29 CONTINUE
D(R)=A(R,R)

IrFé,D(R) LE.9.8)G0 TG 52
7=

40 K=K+1
IF(K.GT.R-1)GC TO 49
DIR)=D(R)+A(R, ) *xQC(K)

GO TO 49

49 CONTINUE
DET=DET:*D(R)

IFC(D(R)/A(R,R)) .LT.1.E-8)YG0 TO 52

wlwlwlorlw]
A KA

plolelw!
.-%%’.-%}

51 DI(R)=1.8/D(R)
GO TO 69
52 DI{R}=0.0

WRITE( 12,10163R,D(R) ,DET
égl@ EI‘OBIIAT(QH AT STEP Il 4H P =,E10.5,6H DET = ,I]l@ 5
(4] CONTINUE
I=E+1
IF(1.GT. R)GO TO 100
AI(R, 1)6.0
AICI,R)=0.0
J=0
80 J=J+1
IF(J.GT.R)GO TO 70
QD=QG( I)-I‘DI(R)
AICE,J)=AXCI, J) +QDXQCC )
GO TO 80
166 CONTINUE
: GO TO 10
19 CONTINUE -
RETURN
END
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c =
G THRDST (SUBROUTINE) *
¢  PURPOSE . *
¢ UPDATE THE MEAN AND VARIANCE OF THE THRESHOLD STATISTIGS x
C  DESCRIPTION OF PARAMETERS %
c INPUT ¥
c CALLING SEQUENCE =
¢ ¥1,Vi,N1 — CURRENT MEAN, VARIANCE, AND WEICHT =
G ¥2.%2'~ VALUE ARD WEIGHT OF NEW SAMPLES *
c OUTPUT %
c CALLING SEQUENCE *
g %1,V1l ~ UPDATED VALUES %
C****%******************************$***$*********%*****$*$$$$*****$**$$¥
c w
¢ CREATED AT NASA/JSC  (ASTEP) i
C**********$*$$*$*$$***"$$****$***$$$$$$******************%****$***$****;

SUBROUTINE THRDST(X1,V1,N1,X2,N2)

REAL Ni

IF(N1.GT.0.) GO TO 10
Xi=X2

Vi=6,

RETUEN
16 X=(NI1+FLOAT(N2))
Ri=(N1) /X
R2=FLOAT(N2) /X
X=RINX1+R2¥X2
§%=§1*( VI+EIRED) +R2%( B2%k2} Xk
RETURN
END
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TOro2

READS CYBER CONVERTED TOP’C TAPES AND
DISPLAYS THEM TG THE COMUAL.

SEQUENCE: TOPO2 MIU:F

SRRk R R Rk R kR ek R kR ek skl R Rl Rk sk R kol ck R, e
CREATED AT GEORGIA TECH LES
PROGRAMMER: MICHAEL D. FURMAN

b it S E R s R e S e b e A i e R e e e e S
INTEGER IMP(1816), IVORE(512) , IMAG(256), ITAPE(I@) ISW(2)
CALL OPEN(I,“GOM.GH",I,IERR)

CALL COMARG(1, ITAPE, ISW, IEFR)
CALI, COMARG( 1, ITAPE, ISV, IERR)
ACCEPT "FAST SCQAN? (1=YES,(=N0O) ", IFSCAN
WHEN ¢ IFSCAN.E@. 1) IFSCAN=4
ELSE IFSCAN=1
ACCEPT "SKIP RECORDS? ", ISEP
ACCEPT "MAX ACCEPTED PEAKX VALUE (AFTER SUBTRACTION) ", IPEAK
P2= IPEAK/255.0 ‘
ACCEPT "ASSIGNED PEAK SHADL VALUE? ", ISHADE
ACGCEPT "SUBTRACT WHAT VALUF FROM ALL’ DATA? ", ISUB
ACCEPT “BEGIN WITH ELEMENT® ¥, IEL
IEL= IBL+T
IEND= IEL+511
IF (IFSCAN.EE.4) IEND=1800
IF (IEND.GT. 18603 IERD=1806
CALL MTOPD(3, ITAPE, 6, IE)
LINE=ISKP
Do (I=1, IQKP) CALL IMIDIO(3,9, IMP, IS, IE, IC)
DO (M5=1,256)
TYPE PLINE KUMBER ° y LINE
: LINE=LINE+ IFSCAN
: E? (I=1, IFSCAN) CALL MTDIO(3,0,IMNP, IS, IE, I])
DO (I=IEL, IEND, IFSCAN)
t IWORE(IO =IMP(1)

H
C
C
G
C
C
C
c
c
G
C
c
C
c
C

c-!
¥R

: K=K+i
=ICFIN
K2=K~-1

aUBTRACTLGONSTAHT—ANB~GUTLOFF-PEAKS

CALL PACSB{ IWOGRK, IMAG,513)

CALL RIMWRITE(@,G.IMAG,ESﬁ)

iFr (M5.70.256) ACCEPT "YYPE A *1' TO CONTINUE ", IANS
I¥ (IANS.EG. 1) Ms=1

tL.PIN

STOP

T0 SUBTRACT-CONSTANT-AND~-CUT-OFF~PEAKS

¢ DO (M6=1,E2).

o8 M4 4% &6 SR Eb Sp

:  :  WHEN (IWDBETMB) LT. ISTUB) IWORK(MS) =6

: ¢ ELSE IWORE(M&)= IWOBK( Mo)-1SUB

: : IF (IWOBRK(M6).CT.IPEAK) IWORK(M6)=IPEAK
HE WOBEIMﬁi IWOEKIMB)/P

: :1..FIN

:, .FIN

=
e
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C ®
g TRAIN3 j‘
Cc THIS PROGRAM IS DESIGCNED FOR TRAINING FIELD SELECTION *®
g ARD STATISTICS GENERATION FOR THREE IMAGES ;l“
(é‘- SEQUENCE: TRAIN3 MTU:F f;:
g#*****?*-k*****-k****#*h el sk R R R R R Rt e s sk ool kiR sk itk ek R sk SR ek e

*
g DESIGNED AT GEORGIA TECH EES =

P
C PROGRAMMERS: NICKOLAS L. FAUST A
C ROBERIT A. MADDOX #
g MICHAEL D. FURMAN : ¢ :;f
Cessgapesisisiaoionioeiotnpyeiaich Rl ssicoR el eloioioriioikamaereiaiaRi R R ol etk kb

DIMENSION V(4,4),XM(4),IV(161),IVX(i01),IVY(1O1)
DIMENSION D(4,2),MX(4), IDEV( 303

INTEGER FIELDC17) , ISWS(2)

COMMON ~DTRANS/ IDAT(256),IXD(512,4), IDUM(H L2}
COoMMON ~HISTX/ ICOUNT(4, 160)

COMMNON ~BUFFER/ IRUF( 1700) ORIGINAL PAGE Id
g OF POOR QUALITY
c

OPEN-FILES

INIT-VARIABLES

FOREVER

ASK~QUESTIONS

: CONDITIONAL

: ( IFUN.EQ. 1) READ-IMAGE

: : (IFUN.EQ.2) ALARN-SCREEN

: : (IFUN.EQ.2) MAGNIFY-SUBSET~OF-SCREEN

: : (IFUN.EQ.4) TAKE-TRAINING-SAMPLE

: : (IFUN.EQ.5) TAEE-GCP

: : (IFUN.EQ.6) DIGITIZE-BOUNDARY

: : (IFUN.EQ.7) CALL FSWAP( "SCRIPTO.SV")

: : (IFUN.EQ.8) CALL FSWAP("INK,SV")

: : (IFUN.EQ.9) CALL FSWAP¢ "WFMBGB.SV")

: : (JIFUN.EQ.10) CALL FSVWAP( "CHCOLR.SV")

: : C(IFUN.EQ.11) CALL FSWAP({ "FILTERZ.SV")

: : (IFUN.EQ.12) CALI, FSWAP( "CLYDES.SVY™)

: : (IFUN.EQ.98) BLANK-GRAPHICS

: : (IFUN.E@.99) CLOSE-FILES

t : (OTHERWISE) ]

: T gﬁE “P] EASE ENTER ONE OF THE NUMBERS GIVEN"

H t..FIN

t,.FI
c
C

TG QPEN-F ILES

:  CALL OPEN(1,"COM.CM",1,iFER)

: CALL COMARG(1,FIELD, ISWS, IFER)

:  CALL COMARG(1,FIELD, ISWS, iFER)

: IF {FIELD(1).NE."MT"

: : TYPE "PARAMETER ERROR TRAIK3 MTU:F®

: : TYPE “TAPE NAMNE PRORABLY NOT ENTERED"

: lsg{g? PARAMETER ERROR IN TRAIN3 MTU:F ERROR HALT

:  CALL MTOPD(2,FIELD,@, IFER)

: CALL FOPEN(3.,"VERTEX", "B"}

: CALL FOPEN(4, "HISTS", "B1)

: (QALL FOPEN(5. "SAVSIG", "B")

: TYPE ©®INPUT TAPE NUMBER IN 612 FORMAT "

: READC11,96) ITi1,ITZ2,1T3,IiD1,ID2,ID3
96 :  FORMAT(S12)

WRITE BINARY(3) I'Tl IT2, 1T2, ID1, IDZ, ID3
WRITE BINARY(4)IT1,IT2,1T3, ID1, ID2 ID3
WRITE BINARY(S)IT1,IT2,I1T3,1DI1, ID2 ID3
CALL I¥TDIOC2,0, IBUI‘ IS, IFER)
?ALL MTDIO(Z2,0, IBUF, IS, IFER)
L FTHE 125
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as 9¢ ¢ dew wé i 9w aw

Q

s B 94 88 25 s 0 pa

as a4 a8 os

A8 A4 40 4% 6 AW o5 TP 2R 48 94 A9 eu A5 wdk S8 #B B8 B0 W 6 BB

s #8 S0 ¥4 44 42

INIT-VARIABLES

MODE=9

MODE1=2

MAG=1

1CH=1

ND=4

FIN

ASKEQUESTIONS

%%gg :THE FOLLOWING FUNCTIONS ARE AVAILABLE, SELECT BY NUMBER"
TYPE " 1 - READ IMAGE 9 - USE WFrM"

TYPE " 2 — ALARM 16 - GSE CHCOLR"
TYPE " 3 - MAGNIFY 11 - USE FILTER2"
TYPE * 4 — TRAINING 12 - USE CLYDEG"
TYPE, * § - GCP"

TYPE " & - DIGITIZE"

TYPE " 7 - USE SCRIPTO 98 - BLANK GRAPHICE"
TYP% : "8 -~ USE INK 99 - STGP"

%%EEPT "FUNRCTION NUMBER ? 7, IFUR

E@%E—TRAINING—SANPLE
ICLOSE=1
PAUSE POSITION CURSOR FOR TRAINING FIELD THEN RETURN
CALL, EETEY( IXS, I¥S)
THS=JTAND( I¥S,37Y7K)
IYS=TARD( IYS,377E)
IVX(1)=1XS
IV¥(1)=1YS
I¥81=1XS
IYSi=1YS
TYPE " CURSOR COORDS ", I%S,IYS
TYPE " POSITION CURSOR AT NEXT VERTEX"
ACCEPT " ENTER 1 TO READ POSITION, 2 TO CLOSE : ", ICLOSE
?EPEAT UNTIL (ICLOSE.NE. 1)
¢ CALL GETXY¢IX, IY}
: CHECK-XY
CALL VECTOR(1, IXS, IYS,IX,1Y,1,1) ; DRAW ON GRAPHICS 1
%TEFI“ END PTS OF SEGMENT", IXS, IYS, IX, 1Y
A= Ko
IVX(K)Y=IX
IVE(E) =1IY
I¥S=1IX
IYS=1Y _
%?gEPT " ENTER 1 TO READ POSITION , 2 TO CLCSE : ", ICLOSE
GALL VECTOR( I, IS, IYS, I¥S1,71¥S1,1, 1)
IYMAR=@
IXMAN=0
1XMIN= 16060
EYMIN= 10000
IVE(R+1)=EVX(1)
IVY(K+1)=IVY( 1)
KP=K+1 _
DO (IB=1,K
TVX( TR) = TVR( IR) /MAG+ ICOL
IVY(IR) = IVY( IR) #MAG+IL
IFCIVY( IR) .GT. TYMAX) TYMAK= IVY( IR)
IFCIVYC IR) LT, ITYNIN) IYMIN=IVY( IR}
IFCIVX( IR)Y . GT. IXMAY) IXMAR=IVR( IR)
%?hIVX(IR}.LT.IXHIH)IXHIN=IVX(IB)

»E B8 4B 88 BE 88 wE 98
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aa

an

66 25 @8 %6 0 e aw B 44 b8 e

“ e

.

ar me 4n me

S0 wn 49 88 B8 A S8 28 A 40 8 4% Ak s 4P wh 9F w0

“g

e 88 w9 dp

URIGINAL, PAGF IS

ISTART= IYMIN

IEND= IYMAX

TYPE " BOX LIMITS', ISTART, IEND, IZMIN, IXMAX
CALL RDATA(ISTART.IEND K,IVL.IVY,IXD NP)

CALL HiIST3B(NP,3)

s PUT HISTOGRAH ON GRAPHICS 3

ACCEPT " INPUT 1 FOR STATS : ", ISTAT
CONTINUE
IF( ISTAT, EQ 1)

as *0 we s

o *u an e

s wn

WS 4® 2E 4P 4% @0 AN 46 e WE s wp BE SR

.1'*

in

D

1=¢
B

0 (J1=1,4)
YM(JI) 0.9
DO (J2=1,4)
V(J1,J2)=0.0
LFEIN

LK=1,NP)
0 (LJ=1,4)
MECLJ) = IXDCLE, L)
..FIN
TYPE LK |
CALL SEQCOV(IX,4,V, XM, I,D)

CALL MATPRT( XM, ND, ND, 1, SHIIEARS)

C

ALL HATPRT(V‘ND ND, ND, 8ECOV)

TYPE " STATS CALCULATED FOR ".KP," POINTS"
%g?%g?ﬁﬂﬂgp?)u WISH TO SAVE THIS SIGNATURE?1=YES : *,ISIG

e s

TYPE " INPUT 8 CHARACTER NAME FOR SIGNATCRE"
READ(11,107)NA1,NAZ, NAS, NA4

FORMAT( 4A2)

WRITE BINARY(S)NAL,NAZ2,NA3,NA4

VRITE BINARY(5)NP, XM,V

WYRITE BINARY(3)KAL, Nﬁ . NAS, NA4

WRITE BINABY(S)K TYMIN, IYMA&

DG (K1=1,K) WRITE BINARY(3) K1, IVE(K1) , IVY(K1)
WRITE BINARY(éJNAI NAZ, NAS,NAQ

WRITE BINARY(4)IGOUNT

.. .FIN

:..FIN :

ACCEPT " HAS SIGNATURE BEEN TREATED AS U WISH?1=YES : 7, ISAT
IF( ISAT.NE. 1) :
ISTAT=1

$O 70 25

F

IN

CLCSE-FILES
CALL FCLOSE(3)

- CALL FCLOSE(5)

CALL FCLOSE(4)
STOP TRAIN3 MIU:T NORMAL EXIT

..FIN

TO CHECK-MAC-FACTOR
WHILE (MAG.NE. 1.AND.MAG.NE.2.AND. MAG. NE. 4. AND. KAG. NE. 8)
TYPE  INCORREGT MAG FACTOR®

an #n Ap de

t..FIN

.
*

Al

COEPT "ENTER MAG FACTOR (1,2,4, OR 8)",MAG

FIN
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TO READ-IMAGE

"k *5 Ra 48 B4 P &0

3

3

AU B9 Q9 4% 8 4B BE A% 4 P NP

48 00 €5 99 B8 o8 w0 AE W2 ng

ILT=1L
ICOLT= ICOL
TYPE "INPUT TOP LEFT COOBDS FOR_IMAGE (COL,LINE)*"
ACCEPT " ENTER -1,-1 TO KEEP OLD COORDS ", ICOL, IL
IF (IL.EQ.-1)
: IL=TILT
1C0L=1COLT
t..FIN

ILS=1L

IES= JCOL

ACCEPT "MAGWIFICATION FACTOR (1,2.,4, OR 8) ? ",MAG
CHECK-MAG-FACTOR

CALL RDIMG(IL, ICOL, ICH, MAG)

LFIN

ALARM-SCREEN .
ACCEPT "ALARK TO WHICH OVERLAY (0-3) ", 10V
CALL ALRM2( IOV)

FIN

MACNIFY-SUBSET-0F-SCREER

PAUSE POSITION CURSOR AT UPPER LEFT AND HIT RETURN
CALL GETXY(IX, 1Y)

CHECK-XY

ICOL= IX/MAG+IES

IL=1Y/MAG+ ILS

TYPE "SCREEN COORDS", IX, IY

TYPE " TAPE COORDS", ICOL, IL

ACCEPT "MAG FACTOR (1,2,4, OR 8) ? ",MAG
CHECK-MAG-FACTOR

E%L BRDIMGC 1L, ICOL, ICH, MAG)

TAXE-~GCP

ACCEPT "INPUT ! TO READ CURSOR POSITION ", IG
B.EPEAT UNTIL{ I1G. NE. 1)

CALL GETXY(IX, 1Y)

CHECK-XY

TYPE "SCREEN COORDS “, IX, IY

1COLKT= IZ/HMAG+ ICOL

ILKT=1Y/MAG+IL

TYPE " TAPE COORDS", ICOLET, ILKT

: %?ﬁEPT "INPUT 1 TO READ CURSOR POSITION *, IC

o an s

.. FIN
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TO
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s 48 me
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‘..

URIGINAL PAGE IS
OF POOR QUALITY

DIGITIZE-BOUNDARY
ACCEPT “DRAW BOUNDARY ON WHICH OVERLAY (0~3) 2 ", IOV
PAUSE POSITICN CURSOR AT START AND HIT RETURN
CALL GETXY( IX, 1Y)
CHECK-XY
TYPE "SCREEN COORDS", IX,1Y
1COLS= IX/MAG+1COL
1L.82= IY/MAG+IL
TYPE " TAPE COORDS", ICOLS, ILS2
IX1=IX
Ivi=1Y
138=1X
IYS=IY
ACCEPT "ENTER: 1 TO READ POSITION, 2 TO CLOSE, 3 TO STOP ", ICLOST
REPEAT UNTIL( ICLOSE.NE.1)
CALL GETXY( IX, IT)
:  CHECKR-ZY
CALL VECTOR( IOV, IXS, 1YS, IX, 1%,1, 1)
TYPE “LAST VERTEX AT®
TYPE * SCREEN COORDS", IX,IY
1COLS= IX/MAG+ICOL
1L82= [Y/MAGHIL
TYPE * TAPE COORDS", ICOLS, ILS2
IX5=IX
1Y8=1Y
ACCEPT "ENTER: ! TO READ POSITION, 2 TO CLOSE, 3 TO STOP *,ICL

. OF
]fj["II“N( ICLOSE.EQ.2) CALL VECTOR( 10V, IXS,IYS, IX1,IY:,1,1)

CHECK-XY
I2=TAND( IX, 327K)
%‘?E IAYDC(IY, 377K

BLANK-GRAPHICS
ACCEPT "WHICH OVERLAY TO BLANK ? (0-3) ", IGRN
DO (I=1,16) IDUM(I1)=0

g(I)N(I =@,255) CALL GWR(IGRN,I, IDUY, 16)

STOP

END
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%
UNPACE (SUBROUTINE) ®
®
UNPACKS LANDSAT GODDARD FORMAT B

*

*

YCREATED AT NASA-JSC (ASTEP) %

’ *

I S T e T T e

Y =]

20

10

cosh

SUBROUTINE UNPAC1
INTEGER BUF
COMMNON-BUFFER/BUF(3300)
COMMON/COL~/JS, JF

CALL MITD10(4,0,BUF, ISTAT, IERR, NW)
IT{NW.GT. 1758) WRITE( 10, 1)
WRITE(10,2) NW
FORMAT(2¥, "+ OF WORDS READ = ",I5)
FORMAT(2X, "ERROR IN UNPACL"™)
IM=1630

JC=@

Do 26 I=1,WNW

NM=1+1IM

BUF(NM) =BUF( ID

DO 8 J=J8,J¥F

I=J-1
L1=~16+( I+( I/2):%6) %8
JC=JC+1 '

Do 4 1I=1,4

IL=L1+1:#16

II=1IL/16
I2=JABS(IL~I1:#16)

II=11+1

IF(I12.EQ.8)G0 TO 10
11=ISEFT(BUF( II+IM) ,~8)
GO TO 3

CONTINUE . .
I1= IAND(BUF( II+IM),377K)
CONTINUE

KE=1+{JC-1) %4

BUF(KK) =255-11

CONTINULR

CONTINUE

RETTRN

END
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§ UNPAC4 (SUBROUTINE) , | z
P UNPACKS PART OF LIFE INSIDE POLYGON x
C*****************ﬂ:*******:{t**:k:k2:**#::{::{::&**=l=*=i=****?K***:S****R‘:*ﬁ:*:ﬁ*ﬂ:ﬂ:#!**ﬁ:***:k:ﬁ
§ ' CREATED AT GEORGIA TECH EES ﬁ
g PROGRAMMER: NICKOLAS L. FAUST o
Caepssepdeisiopeionsiiekifioiiliig ok, St‘!'mti'et'«{dfﬂ.’:-k‘faw:i’%"‘**”"f’#ﬁ‘*-&*-ﬁ**ﬁwiu‘~.~ IEFE PP L L

SUBROUTINE UNPAC4{ IBUF,JBUF,JL,JR,N,M)
DIMENSION JBUF(4,N), IBUI‘(J)I)
IF(JR.GT.810) JR=810"
DO (K=1,4d)
L"((JL-I)/2}£4«+1"
Ij%S'{'- LE(IR-JL+1) %2
DO (I=1L,LAST, 4)
JBUFL‘K J1) = ISHFT( IBOF(I),-8)
JBUF(K J1+1) = TAND( IBUF( I) 3TN
J1=J1+2
. .FIN
FIN
BLTUB.N
END

= as 4P #4 e 4% 8 ¥

4% *4 w3 ¥»
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C a
g UPPLT (SUBROUTINE) : ' %
. ES
c PURPOSE . st
g GENERATES PRIORITY LIST GIVEN WEICHTS *

b
g DESCRIPTION OF PARAMETERS e
¢ INPUT "
c CALLING SEQUENGE . . w
C NVG ~ WEI(CHTS, I-TH VALUE IS NUMBER OF POINTS IN I-TH i
c CLUSTER %
8 NVM ~ NUMBER OF ENTRIES IN NVG #

P
C OUTPUT 4 ' *
c CALLING SEQUENCE ®
C PLIST — PRIORITY LIST, J-TH VALUE IS INDEX OF THE J-TH s
g LARGEST ENTRY IN NVG "

P
g**$*******$******%**$$$*********$$************$*$**$*$$$*$***$*$*$$**$:#
g CREATED AT NASA/JSC  (ASTEP) -

"

Cokseskniopsiiesisionsoiokkaoiaeioieraioriaioioiokkioiieiiiciok ook geoeriakek geioiarainr ooy
SUBROUTINE UPPLT(PLIST,NVG, NVID ’
REAT, NVG,N
INTEGER PLIST, TLIST
DIMENSION PLIST(NVM) ,NVG(NVM) , TLIST(20)
Do 16 I=1,20 _

160 TLIST(I)=9
DO E{@ L=1,NVM
DO 206 I=1,HVM
IFCTLIST(1).EQ.1) G0 TO 26
IF(AVG({ D) .LE.N} GO TO 20
N=NVG( 1)
J=1

20 CONTINUE
TLIST(J)=1

3@ PLIST(L)=J
RETURN

END
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g*****************************************************$$*****************
*

C
c
C
Cc

€
c
C
C
C
C
C
c
C
Cc

200
300

ZCOUNTY

CALCULATES PIXFL COORDINATES FOR ANY COUNTY PARTIALLY
OR WHOLLY CONTAINED IN A SCENE AND WRITES RESULTS TO DISK.

SEQUENCE: NCOUNTY TAPE FILE

Rk R R R Rk R R R kR R Rk kR kR R R R R R R R iR R R kR

CREATED AT GEORGIA TECH EES
PROGRAMMER: NICKOLAS L. FAUST

kiR e kR Rk dek ko R sk R Rk R R R R R R s ks sk sk kR kR sk kR

DIMENSION NCODE(5@), ITEMP(Z,300) ,FIELD(17) , ISWS(2)
COMMON/DUM/ TA(4160)

CALL OPEN(1, "COM.CM", 1, IERR)

CALL COMARG(1,FIELD, ISWS, IER)

CALL COWMARG(1,FIELD, ISWS, IER)

CALL MTOPI(2,FIELD,®, LE) ORIGINAL PAGE IS
CALL COMARG(1,FIELD, ISWS, IER)

CALL, FOPEN(3,FIELD,OQ, IE} OF POOR QUALITY
ISET=1

100=3

NCOD=6

ACCEPT “Al,A2,A3,Bi,B2,B3 “,Al,A2,A3,B1,82,83
ACCEPT "SKIP RECORDS? ", ISK

IF (ISK.GT.9)

: g?N( I=1, ISK) CALI MTDIO(2,0, 1A, IS, IE, IC)

V=0
1C=10
UI'ITIL (IC.LT.5)
CALL MTDIO(2,0, IA, IS, IE, 10)
TYPE " DATA ", {IA(KK) ,KK-I, 1C}
NCOUNTY=TA( 1)
YI=1A(2)x10000.+1A(3)
HI=1AC4)%10000.+TA(5)
IF(X1.LE..0061.AND.YI.LE. .001)STOP
IV=1IV+1
IFfNCOUNTY RE.NCOD)
ISET=1
JSET=0
KSET=0
IF(K,NE )
NIv=1V-1
Do (J=1,NIV) .
1F( ITEMP( 1,J).GT.0.AND. ITEMP(1,J) .1LT.4000) JSET= 1
IF( ITEMP(2,J) . GT.0.AND. ITEMP(2, J) . LT. 4000) KSET= 1
iF( JSET. EQ. 1. AND.KSET. EQ. 1) ISET=0
JSET=0
KSET=0
. FIN
F( ISET.EQ.6)
NIV=IV-1
Iv=1
WRITE( 10U) NCOD
WRITE( IOU)NIV
pe (Ki=1,NIV)WRITE(I0U,200) ITEMP(1,K1}, ITEMP(2,K1)
:  FORMAT( 1X,215)
¢ WRITE( 10U, 300) NCOD
: g“?NRHAT(.?'X, " END OF PIXELS FOR COUNTY = ", 15}
1. .FIN
iv=1
NCOD=NCOUNTY
K=1

ISET=1
FIN
PY=A1+AZRNI+ATG%Y]
 PX=B1+B2%XI+B3%YI
« ITEMPCL, IV)=PX
ITEMP(2, IV)=PY
srop
END 133
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APPENDIX C

MAIN PROGRAM FLOWCHARTS
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g TR

GE B
1GINAL PA
O P0OR QUALITY

ADDSIGM
INPUT - 1) SIGNATURE NAME FILE
2) SIGNATURE FILE

(EEITIALIZATION’
QUTPUT - NEW BINARY

OPEN
FILES SIGNATURE FILE

GET SPECIFIC
SIGNATURES
FROM
SIGNATURE
FILE

STATISTICALLY
ADD
SIGNATURES

QUTPUT NEW
SIGNATURE

<)
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CLUSTER

‘INITIALIZATi%E)

INPUT
CLUSTER
BUILDING
PARAMETERS

INPUT - LANDSAT RAW DATA TAPE
QUTPUT - CLUSTERED DATA SET

READ 1IN
VERTICES
OF POLYGON TOf
BE CLUSTERED

ASSIGN

TO
CLUSTERS

UPDATE USING
SPECIAL
ELIMINATION AND
MERGER TESTS

REWIND
TAPE

136 (next page)



CLUSTER (Continued)

éFiR}E{AI’

QUALITY

ASSIGN
PIXELS TO
CLUSTER

QUTPUT
LINE TO
TAPE

. no
LAST LINE?

PRINT RESULTS

DISPLAY MEANS
?

PRINTOUT
SIGMA'S

DISPLAY SIGMA'S,

PRINTOUT
MEANS

TIDISTANCE MATRIX

PRINTOUT

137
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LINCLASS

(EgITIALIZATION

READ NUMBER
OF SIGNATURES
AND NAMES

CALL GSIG
GET
SIGNATURES

GET MEAN
AND CALCULATE
STANDARD DEVIATION

READ
POLYGON
BOUNDARIES

CALCULATE
MAXIMUM
AND
MINIMUM LINES
IN POLYGON

SKIP TO |,
POLYGON,

138

(next page)

INPUT - LANDSAT RAW DATA TAPE
OUTPUT - CLASSIFIED DATA TAPE



LINCLASE (Continued)

PULL OUT DATA
IN POLYGON

UNPACK
DATA

CALL LINCAL
CLASSIFY DATA
IN POLYGON

UPDATE
CLASS
COUNTER

" OUTPUT
CLASS DATA
\ TO TAPE

oUTPUT

CLASS SUMMARY
1 PER SIGNATURE |

139



MBOCL

‘INITIALIZATION'

READ NUMBER
- OF SIGNATURES
AND NAMES

CALL GSIG
GET
SIGNATURES

INVERT
COVARIANCE
MATRICES

READ
POLYGON
BOUNDARIES

CALCULATE
MAXTMUM
AND
MINIMUM LINES
IN POLYGON

SKIP TO

(next page)
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INPUT - LANDSAT RAW DATA TAPE
OUTPUT - CLASSIFIED DATA TAPE
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M60CL (Continued)

PULL QUT DATA
IN POLYGON

UNPACK
DATA

CALL MAXLI
CLASSIFY DATA
IN POLYGON

UPDATE
CLASS
COUNTER

QuUTPUT
CLASS DATA
TO TAPE

141

QuUTPUT
CLASS SUMMARY

| PER SIGNATURE

g



STRIPLESS

INITIALIZATION'

READ IN TABLE
FROM BISK

INPUT - DISK FILE
OUTPUT - DATA TAPE

READ IN
DATA LINE
FROM TAPE

CORRECT DATA LINE
BY LINE AND
OUTPUT TO TAPE

OUTPUT
2 EOF'S

o)
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STRIPNF

N
INITIALIZATION

READ
6 LINES
FROM TAPE

SLIDING
WINDOW

AGGREGATE DATA
FOR
TABLE BUILDER

END OF TAPE? |

no

LAST TAPE?

DETERMINE
USABLE
DATA
RANGES

{next page)
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INPUT - LANDSAT RAW DATA TAPE
OUTPUT - DISK FILE AND PRINTE
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STRIPNF (Continued)

ADJUST MEAN

SMOOTH SPARSE DATA
OVER USABLE
DATA RANGES

MID RANGE
TABLE BUILDER

BELOW RANGE
TABLE BUILDER

ABOVE RANGE
TABLE BUILDER

QUTPUT TABLE
TO DISK

GO

144

S



TRAIN3

INITIALIZATION
- INPUT
OPTION

; yes
READ IMAGE?

na

yes
ALARM DISPLAYZ >

no

MAGNIFY
SUBSET OF
DISPLAY?

yes

no

TAKE
TRAINING
SAMPLE? -

yves

no

N\ yes
GROUND CONTROL

no

. DIGITIZE

yes
BOUNDARY? 7

i Nno

(next page)
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INPUT - LANDSAT RAW

| DATA TAPE

OUTPUT - FILES FOR
a) SIGNATURES
b} VERTICES
¢) HISTOGRAMS



TRAIN3 (Continued)

TO gﬁAGE

no

DRAW FROM yes
CURSOR?

" no

CHANGE
‘UNCTION MEMOR
?

yes

na

CHANGE
COLOR MEMORY
?

yes

noe

IMAGE
HIGH PASS
FILTER?

no

” VERSATEC

yes
IMAGE DISPLAY
_ ) .

no

7 BLANK A N yes
GRAPHICS OVERLAD
?

no

N _VE
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TRAIN3 (Continued)

INPUT
COCRDINATES

INPUT '

MAGNIFICATION
FACTOR

CALL RDIMG
(READ IMAGE)
READ AN IMAGE
AND DISPLAY

TO SCREEN

RETURN

INPUT
OVERLAY NUMBER

CALL ALRMZ
(ALARM)
ALARM THE
IMAGE WITH
LAST SIGNATURE

RETURN
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TRAIN3 (Continued)

READ
CURSOR
POSITION

INPUT
MAGNIFICATION
FACTOR '

CALL RDIMG
(READ IMAGE)
READ AN IMAGE
AND MAGNIFY FROM
CURSOR POSITION

RETURN

READ /  READ NEXT

CURSCR

CURSOR POSTTION
POSITION

CALL
VECTOR

CALL
VECTOR

CLOSE
POLOGON?

(next page)
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TRAIN3 D (Continued)

COMPUTE
BOX
LIMITS

CALL RDATA
READ DATA
FROM TAPE FOR
STATISTICS

CALL HIST3B
CALCULATES
AND DISPLAYS
HISTOGRAM

STATISTICS

no

#STEGNATURE ™10

CALL SEQCOV
COMPUTE MEAN
AND COVARIANCE

|

CALL MATPRT
PRINT
STATISTICS

READ NAME

SAVE STATISTICS

REATED PROPERL
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TRAIN3 (Continued)

READ

CURSOR
POSITION

COMPUTE
COORDINATES

SCREEN AND TAPE |

TYPE OUT
COORDINATES

MORE ﬁOINTS ‘

150

Vg



il

TRAIN3 (Continued)

INPUT
OVERLAY NUMBER

READ
CURSOR
POSITION

TYPE QUT
SCREEN AND TAPE
COORDINATES

CALL VECTOR
TO CLOSE POLYGON

READ
CURSOR
POSITION

CALL
VECTOR

TYPE OUT
L e |SCREEN AND TAPE
COORDINATES
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TRAIN3 (Continued)

{

SWAP TO SCRIPTO
FOR
WRITING TEXT
TO SCREEN

RETURN

SWAP TO INK
TO DRAW

FROM CURSOR

(:EEEEEE)

SWAP TO WFM
TO CHANGE
FUNCTION MEMORY

RETURN }
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TRAIN3 (Continued)

SWAP TO CHCOLR
TO CHANGE
COLOR MEMORY

RETURN

SWAP TO FILTERZ2
FOR
HIGH PASS FILTER

SWAP TO CLYDES
FOR IMAGE
TO VERSATEC

RETURN
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TRAIN3 (Continued)

7

BLANK
| SELECTED GRAPHICS
OVERLAY

(E§EEE§S)

CLOSE DISK FILES

RETURN
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