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ABSTRACT

The detailed design of the Landsat Imagery Verification and
Extraction System (LIVES) as it was built and delivered, is
presented in this document. After introductory sections
containing an overview of the entire system, individual
programs are presented in a systematic way, with details on
all of the software components. Included are formats and
contents of data bases and special files.
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GLOSSARY
ABBREVIATIONS, ACRONYMNS, AND DEFINITIONS

A of 1 Area of Interest (q.v.)

Acquisition - a given scene, consisting of imagery data for an
area of interest taken on a given date. There are
normally several acquisitions for each area of interest.

Archive PCGS Data Base - see Master (Archive) PCES Data Base.

Area of Interest - a portion of a scene which has been specified
by the data user. The area of interest size is a variable
specified by a user. It can vary from a single pixel to
any portion of a Landsat scene, or it may consist of the
full scene. In LACIE this was called a sample segment and
the size wias restricted to 196 pixels by 117 lines. The
acronym AJ] should not be used since it is preempted for
Analyst-lnterpreter; A of I may be used, but is not
recommended. Area-of-Interest descriptions are maintained
in the Master (Archive) Data Base.

ASATS  Automatic Status and Tracking System.

bpi Bits ner inch.
C§I Cataloging and Indexing.
cCT Computer-compatible tape.

CCT Generator Module - The LIVES computer program unit which
actually produces the output tapes.

CDR Critical Design Review (also called Detailed Design Review.)
client a person that requests or obtains images from LIVES.
CPC Control Point Center.

Conditioning Processor - the LIVES computer program which
distinguishes clouds, water, and other special pixels
by use of the external SCREEN subroutine, and calculate
biases and gains for non-cloud pixels.

Control points - a geographical point used in registration; its
position must be precisely identifiable on an image to
be registered and on the reference image to which it is
to be registered.

CPU Central processing unit.

CRT Cathode ray tube.
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cycle of operation - all ogerltions connected with a given GHIT.

daily

A cycle starts with operation of the GHIT Processor and
normally 2nds with the final use of the CCT Processor,
writing areas of interest to tape, The cycle is often
conceived as daily since the GHIT is expected to reflect
one day's production of high density tapes at Goddard;
however, a cycle may be run in any period of time and in
any relation to other cycles. Special precautions may be
necessary if two cycles are interspersed.

This word normally refers to a cycle of operation (above).
However, there arc no time limitations on cycles of
operation.

Daily PC&S Data Bnse - the ephemeral data base which is created

DAPTS
DEC

DMS
DRB
DRR
DTL

EOD/JSC
EOD/LEC
ERIM
ERIPS

Extraction Module - the LIVES computer program unit which extracts

FDR
FRD

at the beginning of a cycle of operation, [t reflovts
all major uperations performed in a cycle of operation.
At the end of a cycle of operation it is used to update
the Master (Archive) PCES Data Base, and then it is
disxcarded. In nomenclature, the "PCE{S" portion of its
name is normally omitted.

Data Acquisition Preprocessing Transmission System,

Digital Equipment Company of Maynard, Massachusetts,
maker of the PDP-11 computers.

Data Management System.
Discipline Registration Band.
Detailed Requirements Review,

Data Techniques Laboratory, the EOD computer center in
JSC Building 17, Room 2062,

Earth Observations Division of NASA/JSC
Earth Observations Department of LEC

Environmental Research Institute of Michigan at Ann Arbor.

Earth Resources Interactive Processing System, the
primary interactive system used for image analysis in
the LACIE system.

the areas of interest and search areas.
Functional Design Review,
Functional Requirements Document.

full scene - in LIVES, this term refers to a set of Landsat data

which normally covers 185 km (cross-track) by 170 km
{in-track); a full scene's radiation is spectrally
separated into onc, four or five bands depending on
Landsat sensor and configuration at the time of data
acquisition.
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Full Scene data base - the archive of Landsat scenes extracted

GCP
GHIT

from the high density tapes by the High Density Tape
agfggn:tting System; resident on a non-portable 300
sk,

Ground control points; see control points,
Goddard High Density Tape (HDT) Inventory Tape.

GHIT Processor Module - the LIVES computer program unit which

GSFC

HDT
HDTRS

I-100
1CD
1D

extracts information from the Goddard High Density
Tape (HDT) Inventory Tape (GHIT).

The Goddard Space Flight Center of NASA, located at
Greenbelt, Maryland in the Washington, D. C. area.

High density tape,

High Density Tape Rcformatting System; the front end
subsystem consisting of softwarc and hardware to be
delivered by the Ford Aerospace Corporation.

See Image-100.
Interface Control Document,
Identification

Image-100 - Interactive imagery data analysis system manufactured

by the General Electric Corporation; in LIVES, this term
refers to the system in the DTL, consisting of an inter-
active terminal with CRT, color television monitor for
display of images, and associated firmware and software,
used in association with the Image Processor.

Image Processor - The PDP-11/45 computer and peripherals to which

IRS
JSC
LACIE

the Image-100 is connected. The DTL has both an Image
and a Support Processor (q.v.).

Implementation Requirements Specification.
NASA's Lyndon B. Johnson Space Center in Houston, Texas.

Large Area Crop Inventory Experiment, thc first large
experiment on world-wide inventory of a crop from

satellite data. LACIE was limited to the inventory of wheat.

LACIE segment - a segment (area of interest) of exactly 117 lines

LEC
LIMS

of 196 pixels each, used in the LACIE.
Lockheed Electronics Company.

LIVES Information Mansgement System, an elaboration of

LIMS Interface Module - a LIVES computer program unit that allows

" LIVES

the LIMS data management system to be called as a normal
FORTRAN subroutine,

Landsat Imagery Verjiication and Extraction System.
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Master (Archive) PCKS Data Base - the data base, maintained in
disk, which maintains the long-term archive of LIVES.
It is updated regularly from the Daily PC&S Data Base,
and it can be modified by users (q.v.)of LIVES at will.
Its primary contents arc records of arcas of intcrest.
In no?:ncgature. often the "PCES" portion of the name
is omitted.

mB Megabyte.
MSS Multispectral Scanner, a Landsat sensor.
NASA National Aeronautics and Space Administration.

Operator - a person who operates the LIVES. Operators must
have detailed expertise in computer science.

PC§S Process Control and Status,

PCRS Data Base - the information on areas of interest, etc.,
maintained on disk in two different forms; the Master
EArch;ve) PC&S Data Base and the Daily PC§S Data Base

a'-v—. L]

PC§S Update Generator - the LIVES computer program unit which

updates the PCHES Data Base,

PDP Project Development Plan. p
PDR Preliminary Design Review
RBV Return Beam Vidicon, a Landsat sensor,

QA ’ RCP Registration Control Point - see Control Point,.

reference images - standard images to which search images are
to be registered.

Reference Image Data Base - the collection of reference images -
to be used in LIVES, maintained on disk.

Reference Image Load Processor - the LIVES computer program
unit which loads reference images into the Reference
Image Data Basc.

Registration - remapping of an image so that it corresponds,
pixel by pixel, with a reference image.

8 Report Generator Module - the LIVES computer program unit which
4 provides the capability of generating a variety of reports.

- . RIMS Regional Information Management System, & data base

5 management system developed for the Regional Applica-

N tions Project and subscquently modificd for generality.
i A version of RIMS, renamed LIMS, was enhanced for use
in LIVES.,

RMS Root Mean Square.
- RSX-11 The operating system of the PDP-11/45 computer.
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a8 set of imagery data of the earth. In LIVES, this
term refers to Landsat imagery data, normally from the
MSS, but conceivably trom the RBV. The torm sometimes
refers to a full scene (q.v.).

An external subroutine that was incorporated into the
Conditioning Processor of LIVES. SCRELN, developed at
ERIM, is described in Appendix A of ref. 2.2-9,

Screening and Translation Processor - the LIVES computer

program unit which provides the user with the capability
to examine scarch aveas and areas of interest; the

unit also provides the user with the capability to.
translate some arveas, Pioe Moo sieo a0t sixel b pixel,
for rough registration with reference images.

Search Area - a portion of a scene which contains an arca of

interest plus a bhorder large enough to assure the
capability to search for and find the area of interest
when registration confidence is low,

SCI-Serial Controller Interface - General Electric device to be

used in the transfer of data from high density tapes to
300 MB disks; it is semiprogrammable and will allow
images or portions of images to be extracted.

Support Processor - the PDP-11/45 computer and periphals in the .

DTL that are not directly used with the Image-100., The
DTL has both a Supvort and an Taney Trocesser {4.v.),

System Parameter File - a file containing parameters required

TBD
TBS
TP

to adapt LIVES to a given problem; for example, the
sizes of areas of interest (scgments) would be stored
here. for reference by all programs in LIVES.

.To be determined.
To be supplied.
Test Plan.

Translation = the ajurtecst of o 1 ne im0 X and v directions

uIc

UIF
user

only; a one-point registration; does not compensate
for rotation or variation of scale in any direction.

User idantification code for the F{EP-11/45 computer,
An example would be {333,33).
Universal Image Format,

one of a very small number of persons, perhaps as few
as three or four, that actually Jdirects the operations
of LIVES. A user will normally have an administrative
function within LIVES, but will not need to have special
expertisc in couputer science.
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WRS World Reference System - a geographical parameter system in
which Landsat scencs are described in terms of rows
(roughly analogous to latitude) and paths (roughly
anglogous to longitude). Row numbers vary from 1, at
80" N. Lat., to 251 at the south pole. Path numbers vary
from 1 at Greenwich through 250,

WRS Row Path Generator Processor - the LIVES computer program
unit which computes the row and path of the Landsat
scene corresponding to a geographical area described
in longitude and latitude,
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l. SCOPE

1.1 SCOPE OF THIS DOCUMENT

This document presents the definitive description of the Lands&t:
Imagery and Verifici.tion System (LIVES) as it was built and
delivered.

In general terms, this document follows the guidelines presented
in reference 2.1-1 as interpreted by reference 2.1-2 when
feasible. Sufficient additional details are presented to meet
minimum requirements put forth in reference 2,1-3, the basic
federal document on documentation of computer systems (FIPS-38).
The format of this document follows the format of reference
2.2-9 and can be considered the definitive amplification of it.

1.2 BACKGROUND OF LIVES

Throughout the Large Area Crop Inventory Experiment (LACIE), the
NASA facilities at Goddard Space Flight Center (GSFC) preprocessed
all Landsat scenes ccontaining areas of interest to that program.
GSFC extracted segments of interest, registered the segments to
reference images, and forwarded the final segment data to LACIE on
tape in standard (universal) image format.

GSFC will change their method of operation in late 1979. Landsat
images will be preprocessed and registered as full scenes. Imagery
data will be forwarded to users as full scenes on high density tapes
(HDT's) . User agencies will be expected to extract the data as
needed; the Goddard facilities will no longer extract subsets of the
full-scene imagery. LIVES provides the capability of extracting
areas of interest from these high density tapes.
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1.3 ENVIRONMENT AND USE OF LIVES

In general terms, persons ‘'who need images will furnish information
on Landsat scenes needed by the Earth Observations Division at

NASA's Johnson Space Center. This information will be used to order

scenes from the Image Processing Facility of Goddard Space Flight
Centéf.' That facility will furnish the needed scenes, and perhaps
othérs, on high density tapes. At the same tihe it will furnish an
inventory tapq (the Goddard High Density Tape Inventory Tape, GHIT)
with 1nformation on all scenes furnished on these tapes.

The high density tapes will be processed by the High Density Tape
Reformatting System (HDTRS) currently being developed by the Ford
Aerospace and Communications Corporation. The HDTRS will transfer
full lLandsat scenes to 30 megabyte disks. LIVES then extracts
areas of interest from them. Ultimately, LIVES produces Computer
Compatible Tapes (CCT's) containing areas of interest for specific
users.,
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2. APPLICABLE DOCUMENTS

This section presents a list of all major references for this
project. They are presented under the following headings:

SPECIFICATIONS FOR DOCUMENTS (2.1)

PROGRAMMED DOCUMENTATION OF LIVES (2.2)

DOCUMENTATION OF THE HIGH DENSITY TAPE REFORMATTING SYSTEM
(HDTRS) (2.3) '

DOCUMENTATION OF EXTERNAL SYSTEMS (2.4)

INFORMATION ON MAJOR SOFTWARE COMPONENTS (2.5)
INFORMATION ON MAJOR HARDWARE ITEMS (2.6)

All documents with JSC Identification numbers are,ivailgble 7
through the NASA JSC Technical Library (code JM6, Buildin§k45).
All documents with LEC numbers are available through the Lockheed
Library (code BO9, Building Lockheed-10 in Nassau Bay, Teﬁas).
Most of the same documents are immediately available from the

Data Techniques Library of the Earth Observations Division

(Building 17, Room 2062, JSC).

2.1 SPECIFICATIONS FOR DOCUMENTS

2.1-1 Building 17 Facilities Configuration Management Plan A,
JSC-10105 (September 1977) ; w1th change 2 (Aughst 1978)

2.1-2 INTEGRATED STANDARDIZATION, OPERATION AND QUALITY ;
ASSURANCE PLAN FOR SOFTWARE DEVELOPMENT SECTION- 626-45,
LEC-9972 (January 1977).

2.1-3 GUIDELINES FOR DOCUMENTATION OF COMPUTER PROGRAM,
Guldellnes for Documentatlon of Computer Programs and
Automated Data Systems;, Federal Information Processxng
Standards FIPS PUB 38, U. S. Department of Commerce,
National Bureau ¢f Standards (February 1976).
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- 2.2-10 Facility Preparation Plan, LEC-13069, January 1979.

2. 2 PROGRAMMED DOCUMENTATION OF LIVES

The following documents are specified in reference 2.1-1 (above)
and, in some cases, clarified in reference 2.2-2,.

2.2-1 Job Orders 71-483 and 71-523, High Density Tape
Implementation. | o j
2.2-2 Functional Requirements Document (FR) (informal document’ 1
only), August 1978. :
2.2-3 Implementation Requlrements Specification (IRS), JSC-14647,
LEC-12862; November 1978. »
2.2-4 Preliminary Functional Design Document (FD) (informal
document only), August 1978,
2.2-5 Project Development Plan (PDP), JSC-14579, LEC-12856,
October 1978. ' ‘ Lo ]
2,2-6 Preliminary Design Specxfxcatlon (Fs-, Functional  * - '
specifications), JSC-14577, LEC-12838, November 1978.
2.2-7 Test Specification (DTS), JSC-14635, LEC-12900, April
1979. :
2.2-8 Test Plan (TP), JSC-14578, LEC-12857; October 1978.
2.2-9 Detailed Design Specxflcatlon (DDS) , JSC-14611, LEC-12901,
January 1979.

2.2-11 Test Preparation Sheet, --- ' XXX
2.2-12 Users Manual, JSC- 14632 LEC -12902, April 1979.
2.2-13 Operations Manual, JSC-14633 LEC-12903, April 1979.
2.2-14 "As Built" Design Specification, JSC-14634, LEC-12904,
this document.
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2.3

2.3-1

2.3-2

2.3-3

2 .3-4

2.4 DOCUMENTATION OF EXTERNAL SYSTEMS

Docuusuwnwxou OF THE HIGH DENSITY TAPE _REFORMATTING SYSTEM
{HDTRS)

Landsat HDT ‘Reformatting System (HDTRS), Ford Aerospace

and Communxcatlons Corporation, July 1978. o

Landsat HDT Reformatting System, Interface Control Document, ;
Ford Aerospace and Communications Corporation, August 1978. :
HDTRS Users Manual (may not be exact title) (to be prepared

by Ford AerospaCe and Communications manual).

HDTRS Operations Manual (may not be exact title) (to be

prepared by Ford Aerospace and Communications manual). i

PP P Tre: - . SRV U R T R

2.4~1

2.5

Goddard HDT Inventory Tape (GHIT) Operations Research, Inc.
NAS 5-23762, February 1978.

2.5-1
2-5-2

2.5-3
2.5-4
2.5-5

2.6 INFORMATION ON MAJOR EQUIPMENT | PR

INFORMATION ON MAJOR SOFTWARE COMPONENTS

RIMS Design Specification, LEC-9564, February 1976

Detail Design Specification for Enhancement of the Automatic ,
Status and Tracking System Software, JSC-13789, LEC-11512, ‘ i
November 1977. ;

RIMS Users Guide, LEC-9301, Revision A, April 1977.
Addeﬁdum to RIMS Users Guide, LEC-11756, January 1978.

IBM Use¢r's Guide, LACIE, section 10.4.1.1 through 10.4.1.6,
April 1975 (varlously revised) . - : : L
Software Description Volume of the IMAGE 100 Uéér'Mahual,"
G. E. SpaFe‘Division (Daytona Beach, Florida), June 1975.
LIVES Information Management System (LIMS) Users Guide

(to be prepared)

JSC Image-100 Users Guide, JSC-12586, LEC-10262, June 1977.

2'0 6_1

High-Density Digital Tape Recorder, Martin-Marietta
Corporation, P75-48236-2, June 1975.
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2.6-2 Serial Controller Interface - Input (SCII), Interface
Control Document and Test Software Requirements, General o S8
Electric Company, Fekiuary 1978. T

2.6-3 Serial Controller Interface - Input (sC1I), Product
Specification, General Electric Company, February 1978.

]




[nina i i S A ey R e

:

3. DESCRIPTION OF HARDWARE

3.1 OVERVIEW

vaﬁs was built on Ehe“phyuical facilities of the Data Techniquee“
Laboratory, room 2062 of Building 17, at NASA's Johnson Space
Center (JSC). It uses only equipment 1n that laboratory, and makes

use of image display facilities of its Image-100 system. The HDTRS,

developed by the Ford Aerospace and Communications Corporation and
physically located in the same area, is used concurrently with LIVES,

3.2 COMPUTERS

Figure 3.2-1 shows the computers, disks and terminals of the HDTRS
and of LIVES. There are three general purpose computers: a PDP
11/2b,£or the HDTRS, the Support Processor (PDP 11/45), and the
Image Processor (PDP 11/45) for LIVES. HDTRS operates in the PDP
11/20, placing full ‘scene data on disk acceasible to the Support
Processor. ' a T ' e

LIVES resides on the Support Processor and the Image Processor. The
Extract Processor is implemented only on the Support Processor in
order to access HDT data placed on disk by the High Density Tape
Reformatting System. The display and translation functions are on
the Image Processor because they both require the Image-100 terminal.
All other functions are normally performed on the Support Processor
but could be performed on the Image Processor equally as well.

3.3 DISKS

Figure 3.2~1 also presents the conflguratlon of dJsks in the system.”

The two 300 MB disks are dual-ported, controlled by software, so
that one is used by the HDTRS while the other is in use by LIVES:;
the two are not used by both systems at the same time. ‘

~ The other disks in the system are &ll 88 MB. In theory,. all are |

portable; but, in practice, the one marked “switchable will not
have a portable function.
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3.4 HIGH‘DENSITY‘TAPES

"Fully prqcéssed” high density tapes will have been pxgprccelseé,i
and registered. This version of LIVES is designed to use "fully
processed” tapes since it does not incorporate a registration

capability other than line=by-line and pixel-by~pixel translation.
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4. OVERVIEW OF SOFTWARE

4.1 SYSTEM OVERVIEW

LIVES and the HDT Reformatting System (HDTRS) comprise the HDT o
processing sy-tem which has been implemented in the Data Tachniques
Laboratory (DTL) in Building 17 of NASA's Johnson Space Center.

This system reads high density Landsat tapes and produces computer

compatible tapes (CCT's).

Figure 4.1-1 illustrates organization of LIVES software. This
diagram shows the total flow of data within‘LIVhs and between
LIVES and other systems. Initially, users identify areas of
interest. On the basis of this information, notice will probably
be sent to Goddard of the Landsat scenes that would be of interest.
Goddaxd‘grépares high density tapes (HDT‘S? and inventory tapes
(GHIT's) on a daily basis and sends them to the Earth Observations
Division of NASA's Johnson SpacefCenter. The HDTRS is used to'
reformat the data from the high denSLty tapes and place them on the
Full Scene Data Base. From these full scenes, LIVES extractn areas,f
of interest; computes cloud cover, gains and biases; opttonally
provides the capability to screen and translate; and, ultimately,
writes the imagery data (areas of interest) to CCT's.

disk by the HDTRS. Other input includes areas of interest o
descriptions and the Goddard HDT Inventory Tapes (GHIT s), the
latter define ‘the information on,a;set‘ofwhigh density tapes.

The principal output is computexr compatible tapes which contain
imagery for areas of interest. Other output includes operations 4
and manégement reports concerning system utilization»and processing.
The]status of LIVES is maintained in the Process Control and Statuh
(PC&S) Data Base. This data base defines the various areas of
interest for which Landsat data ie needed by the users. It also

contains information required for computations in the various system

-
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processes, other control infonmat;on, and status informat;onﬁa
an area of interest can be extracted. The generalized data manage-
ment system, LIVES Information Management System LIMS, is used for

generating and updating area-of-interest descriptions in the PC&S \

Data Base. (LIMS is nearly identical to RIMS, and contains only
minor enhancements to that previously existing system (ref. 2.5-1
through 2.5-4).

A day's processing starts with execution of the GHIT processor,
which compares the GHIT with the data base to determine which high
density tapes require processing. The GHIT processor also updates
the PC&S data base with information to be used in other system
processes.

Then, the Extraction Processor is executed on the PDP 11/45.
Concurrent with the execution of the extract program, the HDTRS

is put into operation. It performs its primary task by reading

full scene data from the HDT's tco disk. By extracting pertinent
data from the full scenes, the Extraction Processor builds the
Search Area Data Base, which includes all data for areas of interest.

additional data to allow for translation, which is a form‘of
registration. This search area is then moved to another dxsk, free-
ing the full scene disk so that the reformatting system may contxnue
to read additional full-scene data from the high denslty tapes. ‘

After extraction, the conditioning processor is initiated. This
function analyzes the amount of cloud cover, and calculates bias
and gains. '

After condltzohlng, the screening and translatxon functlon may be

performed on the Image-100 terminal. Screening Ls requlred,for

images that fail a user-supplied gegistration threshold quality.

Screening options include the abiiity to reject the data from

further prdcessing, accept tij):;tﬁ/for CCT as is, and perform
4
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translation in a plane. Translation is accomplished by a user who
can see both the image and a control image on 4 screen. Points
which correspond on each image are ideptified by positioning a
cursor. The image is then translated to the coiitrol image basgsed
on the difference in the marked positiona. After screening and
translation, the Conditioning Processor is again initiated to \
calculate bias and gains for any images which have been translated.

Upon completion of the Conditioning Processor, the CCT Generate
Processor is activated to write area-of-interest data to tape.

The program provides the capability to produce tapes according

to the needs of a given user.

All reports in the system are made with LIMS. Some are pre—>'
programmed and formatted; other report information can be obtained
via the "ad hoc" capability of LLIMS. The LIMS system allows rapid
response in meeting new or changing report regquirements.

A N

4.2 TCROGRAMS IN LIVES

LIVES consists of a series of independent programs with the
functions shown in the top portion of Figure 4.2-1. Programs
called by the independent programs are listed at the bottom of the
game figure for general information of the operator. Most of
these are transparent to a person using or operating LIVES.

An operator ‘may use the Reference Image Load Processor (section 5¢5
of this documant) from any terminal with access to the Reference )
Image Data Base. He will normally use the GHIT Processor (5.,6)
from the Support Processor. The Extract Processor (5.7) must be
run from the Support Proceesor,r The Condltlonlng Proeessor (5.8)
will be used onferther prccessor, as most convenient. He will

~use the Screening and Translation Processor from the Image-100

console (5.9). He can generate CCT's with the‘CCT Processor (5.10)

from either processor.
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The operator may use the data base manigemenhwuysﬁam, LIMS (7.)

from any terminal with access to the Daily Data Base ox the Master

(Axrchive) Data Base. He can generate reports from a terminal
connected to the appropriate data base (section 6.3.3). Possible
operations include adding, modifying (updating), and déléting ‘
aréa-of-interest definitions (5.1~5.3); preparing reports (5.13);
saving and restoring the Master (Archive) Data Base (7.5); and
othera (5.12).

Users, on the other hand, will normally need to know deﬁails~only
for use of the Peference Image Load Processor, the Screening and|
Translation Processor, and certain data base operations. Their
knowledge of the remainder of LIVES will normally need to be

only general. (Users will normally need use only of reference
2.2-12,)
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INDEPENDENT MODULES

Program

Reference Image
Load Processor

GHIT Processor

Extraction Processor

Conditioning Processor

Screen and Translate
Processor

CCT Generate Processor

LIMS

Purpose -

Load reference image

Interpret GHIT
Extract image from
full scene data base
Calculate gains and
biases, and analyze
for cloud cover

Screen and Translate
wWrite CCT

Data Base Management

DEPENDENT FUNCTIONS

Function

Create data bases
Update data bases
Delete data bases

Find row and path in

Normally Frequency

World Reference System

Generate Reports

Archive the data from

a day's activity-

Recover from
computer failure

LIMS interface

Data Base
Transaction Copy

All Processors

_LIMS

except LIMS

All Processors

Figure 4.2-1

Modules/Functions of LIVES

%

LIMS

Operated By _ of Use w
Computer Frequently at
Operator first, then

! infrequently
Com'uter Daily
Ope?ator
Computer Daily
Ope]ator
Computer Daily
Operator
User Frequent

| o

i

Computer Daily !
Operator
User Daily
Uses,ior
Used By

LIM? |

LIMS

LIMS

LIMS

LIMS
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4.3 DATA BASES

In general, LIVES consists of separate‘programs which communicate
only by reading and writing mutual files and data bases.

The function and content of the data bases and the major files
are presented below in the following order: o

Full Scene Data Base (433.1)
Search Area Data Base (4.3.2)
Reference Image Data Base (4.3:3)
Screening Map Data Base (4.3.4)

Process Control and Status Data Base (4.3.5)

4.3.1 FULL SCENE DATA BASE

Full scenes are the original Landsat images on the high density
tapes from the Goddard facility; in content, these are complete
Landsat scenes such as might be ordered from the EROS Data Center
in Sioux Falls, South Dakota. However, their format is quite
different from scenes furnished by EROS.

The High Density Tape Reformatting System.(HDTRS)lextracts images
from higﬁ'density tapes and loads them intc this data base. The
Extraction Processor of LIVES removes portions of certain images

and places them on the Search Area Data Base. The HDTRS and the -

Extraction Processor work simultaneously but on separate disks
(they use the 300 megabyte fixed disks in LIVES)..

The Full Scene Data Base file access conventions are described
in reference 2.3-2. ‘
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4.3.2 SEARCH AREA DATA BASE

Imagery»data extracted fromﬁthe Full Scene Data Base are placed
here. §They consist of multichannel areas of interest or corres-
ponding search areas, the former for high-quality images that do
not need to be screened, and the latter for images that will need
to be processed with the Screening and Translation Processor.

These images are maintained in two types of files, imagery files
and non-image files; the latter contain header and annotation
date.

The Search Area Data Base file names will consist of the User
ID concatenated with the Area of Interest ID. The file types
will be SAI for imagery data and SAN for non-imagery data.

4.3.3 REFERENCE IMAGE DATA BASE

This data base includes single channel images to which search areas
can be registered. Images are loaded with the Reference Image Load
Processor; they can be deleted using standard PDP commands.

The Referencé:Image Data Base fileknames will consist of the
User ID concatenated with the Area of Interest ID. The file
type will be RIP and RIS for primary and secondary imagery
scene data. |

4.3.4 SCREENING MAP DATA BASE

The conditioning processor produces class maps with the following
classes: agricultural land, cloud shadow, snow, garbled clouds,
water. Maps are produced for the entire area of interest.

' These maps are single-channel images. 8creen1ng map file names are
composed in the same manner as the search area data base file names.
The file types will be SCM. |
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Ifig 4.3.5 PROCESS CONTROL AND STATUS (PC&S) DATA BASE -

All transactions in LIVES are noted in transactions files, which
are combined into a Daily PC&S Data Base, which is incorporated ;
daily into the Master (or Archive) PC&S Data Base. (In this g
sense "daily" refers to a cycle of operation of LIVES, which may v
not correspond to any given day.) These transactions have the ’

E they support system computations, (3) they support ﬁyétem control,
and (4) ﬁhéy provide system statusing information. The contents

of the PC&S data base is derived from area of interest definition !
and GHIT tapes, as well as the various processors.

There are three types of records in the PC&S data base:

o Area of Interest Descriptions - Define those items of an area of
interest common to all image acquisitions (see figure 4.3.5-1).

o Scene Descriptions - Describe scenes from the HDT (see figure
4-3.5-2)0 ’

o Acquisition Descriptions - Contain data describing area-of- :
I interest acquisitions and the processing of these acquisitions
Pi; (See figure 4.3.5‘3) . ) 3

The Daily PC&S Data Base contains only those acquisition descriptions

and their associated area of interest descriptions and scene descrip- u
tions from a given cycle of operation. It is used to report on the ;
status of a given day's activity. The use of this small data base ;
for frequent processing minimizes the system overhead for data

management activities.

The Master PC&S Data Base, also calléd%the Archive PC&S Data Base,
contains area-of-interest descriptions and scene descriptions-from
allicycles'of brdcessinﬁ with LIVES. This data base is used for ,
weekly, monthly, and other periodic and aperiodic reporting, as S
well as for maintaining area-of-interest descriptions. | o e
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pming,

FIELD FIELD
NO.  NAME
1 RCTYPE
2 USERID
3 AOIID
4 AILNES
5 AIPXLS
6 REGQTS
7 REGQTR
(] CLDPTH
9 COUNTR
10 REG
11 ZONE
12 STR
13 PC
14 TY
15 CRPCOD
16 AILAT
17 AILONG
18 ,ACQSRT
19 ACQSTP
20 PWRSRP
21 SWRSRP
22 FLMFLG
23 BNREQE
24 CLRCDS
28 LSTUPD

'RECORD TYPE - ALWAYS A 1

iusnn ID - RANGE 1-20

'AREA OF INTEREST ID - RANGE 1-9999
NUMBER OF LINES

NUMBER OF PIXELS

REGISTRATION QUALITY THRESHOLD -
SCREEN

REGISTRATION QUALITY THRESHOLD -
REJECT

CLOUD PERCENT THRESHOLD
COUNTRY

REGION

ZONE

STRATA

PRIORITY CODE

AREA OF INTEREST TYPE

. CROP CODE :
. LATITUDE/DIRECTION - FORMAT NDDD/MM
- LONGITUDE/DIRECTION - FORMAT EDDD/MM
| ACQUISITION START DATE - FORMAT YDDD
' ACQUISITION STOP DATE - FORMAT YDDD
. PRIMARY WRS ROW AND PATH
- SECONDARY WRS ROW § PATH
FILM FLAG

" BAND NUMBERS REQUIRED FOR EXTRACTION

COLOR CODES ;

LAST UPDATE DATE § TIME - FORMAT
YDDDHHMM

RECORD ID = USERID & AOIID & O

FIGURE ¢,3-1

INTERNAL
START CHAR.
9
10
12
16
21

26

27
28
30
36
38
42
46
48
49
S1
58
65
68
73
79
85
86
90

94

AREA-OF - INTEREST DESCRIPTION RECORD‘

Ao

LENGTH TYPE KEY

o|
“io B S OO BB NN TENE SN O WM [ o "N

I

1
I
I
I

>y

> > > PN NODOP>EEE> >

Y

-

PO

rrimns s

TR e




Eé’ﬂ

i 38

FIELD

4
- |6
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14
15
i6
17
18
19
20
21
22
23

FIELD
NAME
RCTYPE
SCENNO
ACQDAT
HDTID
INGID
NOENDS
SCNCLA

REGPFL

WRSDES
WRSOFE
MISSNO
RESTYP
QAGEOM

FMTLAT
FMTLON
PLYBDR
ASCDES
SUNELA

SUNAZA

DATGHI
KDTPDT
IRIGB
IRIGE

FIELD DESCRIPTION

RECORD TYPE - ALWAYS A 2
SCENE NUMBER - RANGE 1-9999
ACOUISITION DATE - FORMAT YDDD
HDT TAPE ID

IMAGE ID

NUMBER OF BANDS ON TAPE

SCENE CLOUD ASSESSMENT
REGENERATED PRODUCT FLAG

WRS DESIGNATOR

. WRS OFFSET

MISSION NUMBER

RESAMPLING TYPE

QUALITY ASSESSMENT OF GEOGRAPHICAL
MODEL.

FORMAT CENTER LATITUDE/DIRECTION
FORMAT CENTER LONGITUDE/DIRECTION
PLAYBACK/DIRECT FLAG

- ~ASCENDING/DESCENDING FLAG

SUN ELEVATION ANGLE
SUN AZIMUTH ANGLE
DATE GHIT RUN

HDT PROCESSED DATE
IRIG BEGIN TIME
IRIG END TIME

RECORD ID = O @ SCENNO ¢ ACQDAT
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FIGURE 4.3-2
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FIELD  FIELD

_NO.  NAME PIELD DESCRIPTION
1 RCTYPE  RECORD TYPE - ALWAYS A 3
2 USERID  USER ID - RANGE 1-20

. 3 AOLID AzBA OF INTEREST ID - RANGE 1-9999
. ‘ ACQDAT  ACQUISITION DATE - FORMAT YDDD

s HDTID HDT TAPE ID
6 INGID INAGE ID
7 NOBNDS ~ NUMBER OF BANDS ON TAPE
] DATGHI ~ DATE GHIT RUN - EORMAT YDDD
9 PREJRS  PREPROCESSING REJECT REASON
10 SCRREG  SCREENING AND REGISTRATION

1 SACLDA  SEARCH AREA CLOUD ASSESSMENT
12 EXTRRC  EXTRACTION REJECT REASON CODE
13 SRGDAT *© SCREEN AND REGISTER DATE

14 SRJCOD  SCREEN REJECT CODE

15 CCTDAT  CCT DATE - FORMAT YDDD

16 CCTNO CCT NUMBER

17 SCENNO  SCENE NUMBER - RANGE 1-9999
13 BNDSEX  BAND NUMBERS EXTRACTED

19 et NUMBER OF PIXELS TRANSLATED
20 NLT NUMBER OF LINES TRANSLATED

2 BIASFC  BIAS FACTORS

22 ‘GAINFC  GAIN FACTORS

23 PCNTCC ~ PERCENT CLOUD COVER

24 PRMSCN  PRIMARY/SECONDARY FLAG

25 FLLNES  NUMBER OF FILL LINES

26 FLPXLS  NUMBER OF FILL PIXELS

RECOKD ID = USERID ¢ AOIID @ ACQDAT

FIGURE 4.3-3
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5. INDEPENDENT PROGRAMS

This section contains the independent modules of LIVES. They
are presented in the following order, which is roughly comparable
to their order of use.

Add Area-of-Interest Definitions (5.1)
Modify (Update) Area-of-Interest Definitions (5.2)

Delete Area-of-Interest Definitions L (5.3)

World Reference System (5.4)

Reference Image Load Processor (5.5)

GHIT Processor (5.6)

Extract Processor (5.7)

Conditioning Processor (5.8) | f

Screening and Translation Processor (5.9) ‘ 3

CCT Generator Processor (5.10) i %

Archive Update Program (5.11) ; 55

Data Base Recovery (5.12) f"é

Reports (5.13) E 3
. Direct Extraction Processor (5.14) i

The above section numbers identify the set of program units
associated with each function. Each individual unit is
described in detail, under the following headings:

input

c
O output

o description

o flow ‘

O subroutines called

O errors and diagnostics




N

When material is qu applicable, or missing, or easily
available from eambilation 1listings, it may be omitted here.

For each unit, a compilation listing is presented in volume 2;
these listings contain many additional data of value to a

programmer.

In gereral, p?ogram units are presented in order of h#eratdhy
or in order of use, or alphabetically. For example, +1nca the
batch run stream AOIADD.BIS calls all other units in gection
5.1, it is presented first, To facilitate locations of program‘
units, an alphabetical index is presented at the end of this

document.
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5.1 ADD AREA-OF-INTEREST DEFINITIONS, AOIADD

This batch program adds area~of-interest definitions to the Master
(Axrchive) Data Base.

5.1.1 BATCH RUN STREAM, ACIADD,BIS

o Input

Cards are normally furnished by a user to an operator. The format
of the cards is shown in figure 5.1-1.

In a given deck, for each area of interest to be added there
must be one "Add Area of Interest Transaction Card" followed
by a pair of "Area of Interest (Site) cards.” For example,

a sample deck might be as follows:

Add Area of Interest Transaction card (for first aréafof interest
Firat Area of Interest (Site) card (for firat arez of interest)
Continuationanrea of Interest (Site) card (for second are of
interest) .

An additional input is the World Reference System Row-Path Tables
tape. J\}

o Output

The only output consists of the newly-added definitions in the
data base. ‘
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o Description

This program consists of a batch run stream, AOIADD.BIS (5.1.l1),

which calls the following modules:

AOIADD‘progtam (5.1.2}

WAITR1 program ‘ | (5.1.3) J

LIMS data base management system (described in section 6.1)
RPREAD program (described in seciton 5.4)

o Flow

The flow of this processor can be seen in the flowchart of the
batch run stream, fig. 5.1-2,

O Subroutines called

See description above.

o Errors and Diagnostics

1)

2)

3)

4)
5)

The input card contains data which is incompatible with
the format type.

The input card contains an invalid area of interest 1D,

The input card sequence is incorrect or the card identifier
is missing or incorrect.

The input card has an invalid user 1ID.

Data from input record was not added (status = ).

o
,'ak\
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Column

¥ T e e i W

on ity

2

4-19
21-24

26-29
31-34
51-52

A
) ' ’;fus is
ADD AREA OF INTEREST TRANSAQT!ON CARD l!?sp
Format ) Contents
A Card Ydentifier Field - Must be an ‘A',

AL G AA Countyry niame, Only leftmost six characters
will he carried by LIVES,

pnpp Region, Only rightmost two digits will be
carried by LIVES,

nnon Zone,

bphp Strata, - .

Db User ID. An identification number associated
With a particular user Rroject. The number -
can range from 1 through 19 and must be
right-justified and blank-filled.

DD, .. DD Reserved for use by LIVES, The cirrent date

and time will be placed here in the input card
images on disk in a YDDDIHMM format.

First Avea of Interest (Site} Card

12 Card Identifier Field - Must he a AN
DODD Site on Arca of Ianterest ID. Nuitber may range
trom 0001 through B84,
B Segment Type.
A Crop Type.
AAAAAAA Ares of Intereést Center Point Latitude. Format
1s ADDD/MT where S is an 'N' for North or an
'S' for South, DPDD must be degrees from 000
through 090, and MM nmust be minutes from 00
through 59.
AAAAAAA Avea of Interest Center Point Longitude. Format
1s \DDD/ST whieve N 1s an '&' for Last or a 'N!
for West, DDD must be degrees from 000 through
180, and MY must be minutes fLrom 00 through §9.-
D Film Processing Flag.
Dhbn Color Codes Field.
Second Aven of Interest (Site) Card
5 Card Identifier Field - Must he a '3',
DLhD Site oy Ares of Interest ID - same nunbier
as on the 2% card, .
DODD Acquisition Start Date in YDDD format, where
( Y is the last dipit of the year, and DDD is the
Julian day of the year,
DoDD Acquisition Stop Date dn YNDD format,
- Figure 5.1-1 ,
Format of Cards to Add Areas of Interest !
e V
J3 .
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¢
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- ORttianite Viseid %) ,
OF POOR CUALITY m

CREATE ROM-PATH TABLE NEVICE
TDENTIFIER FILE

| ,
s LOAD INPUT DATA INTO DISK
) FILE VIA PIP

RiM AOIADD PPORRAM AS
FOREGROLHD
TASK TO ADD A CF I's

s,

L

RUN WAITRI PROGRAM TN DELAY
RUNSTREAM UNTIL AQTADD

COMPLETION

MOOIFY LIMS COMNUNICATION
FILE VIA PIP

FLOW of AOIADD.BIS

3¢

LIVESP. AT
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ORIGINAL PAGE )

OF POOR QUALITY °

PASTER
DA

S
: , S
RUN LIMS TO BUILD FILE OF ' , & ,
ALL A OF I's YITH BLANK ' x N U
RON-PATH FIELD . ' b
\ i i N PN
i READ.DTY
RON-PATH | ["qun perEAD PROGRAN TO ' ,
(i || B T
LIVESP.DAT | |- [NpUT FILE FOR LINS
' ]
INITS.CMS ‘ E -
™ J,
. 4
\‘{'mmrv LIMS e ;
COMMNICATIONS FILE |
: VIA PIP I
|~ -
e l
UNITS.SAT » T :
. , , ]
T RUN LIMS TO UPDATE :
= A OF I's ¥ITH :
ROM-PATH VALUES | 1
l i
RESTORE COMMUNICATIONS FILE TO "
STAMDARD VALUES AND DO FILE :
CLEANUP VIA PIP. 1
|
S
! )
. % j
. !
Figure 5.1-2 (concluded) 1 :
Fiow of AOIADD.BIS | L
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5.1.2 ADD AREA OF INTEREST PROGRAM, AOIADD

o
1.
2.

1,
2.

3.
4.

o Description

This program readg the input cargs, makes éer;ain edits, adds the
date-time field to the card images, and sends the card images and
a directory file to LIN® to add thc cards to the Master Data Base |
and print a report. For a more detailed description, refer to é !
the flowchart in figure 5.1-3. |

Input -

The card image file AOIADD,DT1 containing the user input cards.

The LIVES system parameter file, LIVESP,.DAT. -
Output ‘ Lo o

The bat:ch runstream delayiﬁile NAITRi.DAT.

The LIMS input data file AOIADD,DT2, a copy of AOIADD.DT1
except that‘the,date and time have been inserted in columns
54-61 of the 'A' cards.

The LIMS input record ID file AOIADD.DIR.

A printer listing of each card image stored in AOIADD.DT2.

e

S T VR TV

o Flow

The flow of this program is described in figure 5.1-3. o

o Subroutines Called

EXCDMS - executes LIMS to update the Master Data Base and print a

o Errors and diagnostics

1.

2.

‘report.

The input card contains data which is incompatible with the format
type. : '

The input card contains an inValid area of interest 1ID.




3. The input and sequence is incorrect or the card identifier

R A A it
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is missiné or incorrect.
The input card has an invalid user ID. ,

pata from input record was not added (status = .
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ASSIGN BATCH DELAY
FILE} WAITR].DAT,
AND WRITE ‘AOIADD’
INTO IT.

'

ASSIGN INPUT
CARD IMAGE

FILE,
'AOIADD.NTY',

{

OPEN THE ,

QUTPUT DIRECTORY
FILE,
*AOIADD.DIR',
OPEN THE

, OUTPUT CARD

IMACE FILE,
*AOIADD.DT2'.

GET DATE AND
TIME AND

PRINT REPORY
HEADER.

| l
!
1]

CONVERT DATE AND
TIME TO YDDDHHMM
FORMAT, SUBSTITITING
ZEROS FOR BLANKS.

READ_A CARD
IMAGE FROM
AOIADD.OTYY .

_ READ A CAPD o
| IPAGE FROM o
'AOIADD.DT1'

FORMAT
~CONVERSION
ERROR?

Fioure 5.1-3
Flow of AQIADD Proqram
35107
3
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Rt 20

READ A CAPD
TMAGE FROM
*AOIADD.OTY',

ZARD 10
OF FIRST CARD
IMAGE='A'

TMAGE='2"?

ARD ID

oF THIRD CARD
IMAGE="3'? -

ORIGINAL PAGE I3
OF POOR QUALITY

" USER ID
FIELD <} OR
>207

REA OF
FIELD <0?

INTEREST ID

STORE THE CATE

AND TIME IN
THE FIPSY
CARD IMAGE.

T

WRITE THE
THOEE CAPD
IMAGES TO
'AOLADD.DT2". .

|

PRINT THE
HREE CAPD
MAGES ON
HE REPORT

o =g

v

- WRITE THE USER

AND AREA OF
INTEREST 1D
FIELODS TO
*AOIADD.DIR' .

- Flgure 5.1-3 (continued)

Flow of AOIADD Program

2




ORIGINAL PAGE 3

OF POOR QUALITY

A(_@ _

CLOSE FILES:
*AOTADD.OTY
'AOIADD.DIR'
*AOIADD.DT2" -

PRINT 'THE INPUT CFRD
CONTAINS DATA WHICH
IS INCOMPATIBLE

WITH THE FORMAT TYPE'.

ASSIGN 'LIVESP.DAT',
READ MASTER DATA
BASE DRIVE NUMBER,
AND CLOSE FILE.

]

EXCONS

USE LIMS TO UPDATE
MASTER DATA BASE
AND PRINT REPCRT.

PRINT 'THE INPUT CARD
SENUENCE 1S INCORPECT

OR THE CARD TDENTIFIER|

IS PISSING OR
INCORRECT' .

RETURN
STATUS=1?

|
|

mnr 'DATA FROM
INPUT RECOPD WAS NOT
ADDED (STATUS = _)*,

PRINT 'THE INPUT
CARD HAS AN INVALIN
USER ID'.

PPINT 'THE INPUT CARD COMTAINS AN
INVALID AREA OF INTEREST ID'.

Figure 5.1-3 (concluded)
Flow of AOIADPD Program
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H 5.1.3 BATCH RUNSTREAM DELAY PROGRAM, WAITRI
? o Input

, The trigger file, SY:WAITR1,DAT,

o Output
i None 3
o o Description
This program first waits two seconds, then goes into a loop where ]
: Sy 1
it attempts to assign the trigger file and upon failure, waits :
one second and goes back to the top of the loop. When successful ;
assignment occurs, this program exits.
o Flow ‘

The flow of this program is described in figure 5.1-4.

i ; 0 Subroutine called

| No user subroutines are called.

é— o Errors and diagnostics

None




HAIT TWO SECONDS. SET
LAG, [,20. TURN OFF
ERROP MESSAGE PRINTMIT,

ASSIGN
TRIGGER FILE
'MAITRI.DAT',

SET I=1,

r

WAIT ONE
SECOND.

Figure 5.1-4
Flow of WAITR] Program

ORIGINAL PAGE i§'
OF POOR QUALITY
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5.2 MODIFY (UPDATE) AREA~OF<INTEREST DEPINITIONS, AOIUPD

Existing area-of-interest definitions in the Master (Archive)
Data Base are changed, normally at the discretion of a LIVES user.

5.2.1 BATCH RUN STREAM AOIUPD,BIS
o Input

Cards must be furnished in the format shown in fi&uﬁeWS.zél.

A user may change any field in an Area-of-Interest definitiof
(except User ID, Area-of-Interest ID and location) bYﬁsubmitting
cards in the format shown in figure 7.2-1. Only the fields which
contain data will be changed in the data base; i.e., a blank field
will cause the existing value in that field to be retained. “Each
change transaction must consist of all three cards of the set

(same layout as for additions) even though no field may be changing
on a particular card. ‘

Command file for updates using RIMS.
- To write Area of Interest Records before update
- To update data base

- To write Area of Interest Records after update

o Output

- The only output consists of changed records in the data base.

Records which were not found in the data baSe and were submitted
for updating have their record ID's printed. '

o Description )
The run stieam, AOIUPD,.BIS calls the following modules in order.

AOIUPD (5.2.2)
WAITR2 (5.2.3)

e




CHANGE AREA OF INTBRESTZTRANSEQ?IOF CARD

Card Idehtifier Fie;d,-‘ﬁust be a et

Contents

Country name. Only leftmost six characters

will be carried by LIVES.

Region, Only rightmost two digits will be ;
carried by LIVES. \
Zone, '

Strata. “ S

User ID. An identification number associated

with a particular user project. The number can
range from 1 through 19 and must be right-
Justlfled and blank-f;lled.

Reserved for use by LIVES. -The current date and

|
Column. Format
2 Tl

g ‘-19 Mo [ .M

! 21-24  DDDD

f 26-29  DDDD

. 31-34  DDDD

{ 51-52 DD

|

%

| 54-61  DD...DD
2 10

J 2 2!
4-7 DDDD
9 D
11 A
29 D

‘ 31-34 DDDD

E

i 2 130

| 4-7 DDDD

| 10-13  DDDD

-

! 52-55  DDDD

Cards

time will be placed here in the input card images
on disk in a YDDDHHMM format. |

First Area of Interest (Site) Card
Card Identifier Field - Must be a '2'

Site or Area of Interest ID. Number may range
from through 9999.

Segment Type.

Crop Type.

Film Processing Field.
Color Codes Field.

Second Area of Interest (Site) Card
Card Identifier Field - Must be a '3°'.

Site or Area of Interest ID - same number as
on the '2!' card.

Acquisition start Date 'is YDDD format, where Y
is the last digit of the year, and DDD is the
Julian day of the year.

Acquisition Stop Date in YDDD format.

Figure 5.2-1
for Change of Area of Interest Description
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Update card images are read and a new file containing each area

of interest ID is generated, This file is then used to select

the associated {(before modification) area of interest descriptions
from the data base which are written to an output file. The data
base updates are made using the original update card images. Then
the updated area of interest descriptions are printed.

The output files generated from the data base description records

are printed before and after modification, A comparison is done
between the_ofiginai update card image'file and the output file |
after modification; any area of interest description record ID in the
update card image file not in the before modification' output file

is printed.
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LIMS is used for selecting records, making updates, and
printing before and after changes are made tc the data base.

o Flow

The flow of the batch stream is shown in figure 5.2-2,

o Subroutines called

Date
Time
EXCDMS

o Errors and Diagnostics

1) The input card contains data which are incompatible with
the format type.

2) The input card contains an invalid area of interest ID,

3) The input card sequence is incorrect or the card identifier
is missing or incorrect.

4) The input card has an invalid user ID.

5) Data to be updated from the data base was not printed

(status = )
6) Data to be updated in the data base was not updated
(status = )
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5.2.2 UPDATE AREA OF INTEREST PROGRAM, AOIUPD Lo
o Input

1, The card@ image file AOIUPD.DT1 containing the user input cards.

2, The LIVES Parameter File, LIVESP.DAT.

3. The LIMS Report File AOIUPD,RP1,

o Output

1. The batch runstream delay~file WIATR2,DAT — : |

2. The LIMS input data file AOIUPD.DT2, a copy of AOIUPD,.DT1 with
the date and time inserted in columns 54-61 of the 'C* cards.

3. The LIMS input record ID file UPDDIR.DAT.

4. A printer listing of each card image stored in AOIUPD.DT2.

o Description

This program reads the input cards, makes certain edits, and ddds
the date-time to the appropriate field on the card image. Itithen
sends the card images and a directory file to LIMS which updates
the master data base, and prints a report. For further description,
refer to the flowchart in figure 5.2-3.

o Flow

‘The flow for the AOIUPD program is described in figure 5.2-3.

o Subroutihes called

DATE

EXCDMS

IDATE

TIME

PR T T TU O T T S e TRy S T

Will obtain the current date as mairntained within the system
in a 9-byte string form.

Executes LIMS to update the master data base and print a
report. .

Will obtain tﬁe current date as maintained within the system
with three integer values.

Will obtain the current time in hours, minutes and seconds , i'
within an 8-byte string. '
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USER L | ‘l
UPDATE ~ —

e
i B \-‘% LOAD INPUT
. | DATA INTO DISK

JFILE VIA PIP

-]

R@IUPD.DT1

~~ _JRUN AQIUPD
3 PROGRAM AS
FOREGROUND

/LA OF I's

UN WAITR2

ELAY RUNSTREA
UNTIL A@IUPD
OMPLETION

ROGRAM TO MF

E (o ORIGINAL PAGE 15
| OF POOR QUALITY

/qnxvssp.oaw;

; |
/\'

TASK TO UPDATE| \

~

AITR2.DAT

~
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5.2.3 BATCH RUNSTREAM DELAY PROGRAM WAITR2
©o Input
The trigger file, SY:WAITR2,DAT.

o Oﬂfput

None

o Description

This program firsth3iﬁ§ two-secoqu, then goes into a loop where it
attempts to assign the trigger file and upon failure, waits one
second and goes batck to the top of the loop. When successful
assignment occurs, this program exits.

o Flow

The flow is described in figure 5.2«4.

0 Subroutines called

No user subroutines are called.

N PO

o Errors and Diagnostics

None : .

49
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PRINT
ERROR MSG

}

CLOSE FILRS
‘ACTUPD.DTL®
'AOIUPD . DT2!
- 'UPDDYR. DAY

PRINT:
ERROR MSG

READ MASTER
DATA BASE
DRIVF NUMARR
CLOSE FILE

g

CALL EXCDMS
USE LIMS TO.
UPNATE DB
NRITE

PRINT:
FERROR MSG

| PRINT:

ERROR MSG

OPEN oo
'UPDDIR.DATY
*AOIUPD.RP1'

S8TORE DATE
AND TIME IN
FIRST CARD
IMAGE

!

WRITE THE
THREE CARD
IMAGES TO
*AOIUrD,DT2'

PRINT THE
THREE CARD
IMAGES ON THEC
REPORT

11

NRITE THE
USER AND AOFI
'UPDDIR.DAT!

e wa

D )
*AOIUPD,RPY?

'LIVESP.DA®®

PRINT:
- ERROR MSG

B ————— e
ASSIGN
AQIEND = 110

BOELGR M K Mk mse P

i~ rigure 3,2<) (Continued)
tlov of ADIUPD Program

e

P T Py




B

e

B

4

S

* ORIGINAL PAGE 15
OF POOR'\QUALITY - . .

READ
‘UPDDIR.DAT®

INCREMENT
MSPLAG BY 1

MIU(MSFLAG) =
AOIDRU

-

UPDDIR.DAT'

*
A
.
e L.
.
TS .
T LIRS RIIN TRERY
- - >

v

Figure $:2-3 {Concluded)
Flow of AMUPD Proaram

- . L] + »
. B
Al *
i
N
.
kY L] LI L »
1
-
* 2 -
.
-
XTR: LIST
AOX NOT FOUND .
: b e omemr
*
. .
' . 3
CLOSE: . D s
' e Ml Wk PR e M R e e e e
. B
UPDDIR.DAT .
‘*AOIUPD . RP1* N
N
. R
. . .
¥
. «
xt L TR A ———— A N R - W i BRSees
- .
i PR
il
‘-
¥
: N e
- . S 6 mmeree U e pe AL § W% 07 ST e m S
) ‘o v e +
caas 3 . N
k T ~ e [
: i ¥ .- s
s : s N
* 3 - » +
3 + N v +
. LT O - » =
s $ .
- SN
C e 1 L *
* S -
* ¥ . ¥ L) e ¥
B e -
. N wburs “
g i H
8 v x
3 .
+ad -
: * N
Al - $
. PR I va
. s S T
- « E R T R I
i O R TR AN
e S e
Y PRt B Y - L} LI
. N IR
i) L) »
X H
i - s Aty ot b
> [ -§ - +
1 R TR I ) Y Ty
i = ax e
ey # .
. Y .
H ' .
. B . .
N »
e R . .
N B e ). b B »
. -
L
[ P * ;
* ' T x
"
.
.
e b S
*
i a
‘
- it A T SRR 4 &
» .
.
. B

o

PN TN Ry T P T 1

T i g s T T e

"~

e L

3
3
#



:

O WAIT 2
SECONDS

o SET FLAG,
'I = 0

o TURN OFF

| | no
<j EXIT ':>

ASSIGN
'"WAITR2.DAT'

"ERROR? N\

OF POOR QUALITY,
l

S

VAIT ONE
SECOND

Figure 5.2-4
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5.3 DELETE AREA-OF-INTEREST DEFINITIONS,‘AOIDEL

Area-of-Interest descriptions in the Master (Archive) Data Base
can be deleted with this module, Once deleted they cannot be
recovered. However, the module in section 5,1 can be used to

recreate them.

5.3.1 BATCH RUN STREAM, AOIDEL.BIS

o Input

Cards specify areas to be deleted, as shown in figure 5,3<l1,
Command file for LIMS: A@IDEL.CM1

o Output

There is no output unless area of interest records requested for
deletion were not found in the data base, In this case, the area

of interest records will be printed.

o Description

A batch run stream, AOIDEL.BIS calls the follewing;

AOIDEL (5.3,2)
WAITR3 (5.3.3)

The AOIDEL program creates a temporary file which contains a set of
records that are to be deleted. This file is in turn used by LIMS

to delete the corresponding records from the data base.

o Flow
See the‘fIOWChart for ROIDEL,BIS, figure 5,3=2.

o Subroutines called

See above.
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DELETE AREA OF INTEREST TRANSACTION CARD

Column Format Con;gnts

2 D' Card Identifier Field - Must be a 'D'.

4-7 DDDD Site or Area of Interest ID. Number may range
o B from 0001 through 9999.

51-52 DD User ID. Number may range from 1 through 19

and must be right-justified and blank-filled.

Figure 5.3-1 ;
Card for Deleting of Area of Interest Description
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o Errors andvDiaénostics

1. Thé input card contains data which are incompatible with the
format type.

2. The input%card contains an invalid area of interest ID.

3. The inpthcard identifiér is inCanectbriQ missing. ‘ | ’

4. The input card has an invalid user ID. B : |

5. Data to bé deleﬁed from the data base was not deleted (status =),

6. Data to be deleted from the data base was not printed (status = ).
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5.3.2 DELETE AREA OF INTEREST PROGRAM, AOIDEL

o Input

l. The card image file AOIDEL,.DT1 containing the user input cards.
2. The LIVES Parameter File, LIVESP.DAT,

3. The LIMS Report File, AOIDEL.RP1,

o Output

1. The batch rynstream delay file WAITR3,DAT,
2. The LIMS Input data file AOIDEL.DT1,

3. The LIMS input record ID File DELDIR.DAT.

4. A printer listing of each card image stored in AOIDEL.DT1.

0 Description

This program reads the input cards and makes certain eﬂits, It ﬁhén'

sends the card images and directory file to LIMS which deletes
records from the Master Data Base and prints a rgport. For further
description, refer to the flowchart in figure 5.3-3.

o Flow

The flow for the AOIDEL program is described in figure 5.3-3.

o Subroutine Called

DATE Will obtain the current date as maintained within the system
in a 9-byte form.

EXCDMS Executes LIMS to update the master data base and print a
report. |

TIME Will obtain the current time in hours, minutes and seconds
within an 8-byte string.
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Errors and Diagnostics

The input card contains data which are incompatible with the
format type. . o -

The input card contains an invalid area of interest ID.

The input card sequence is incorrect or the card identifier
is missing or incorrect.

The input card has an invalid user ID,

Data to be updated from the data base was not printed (status
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5.3.3 BATCH RUNSTREAM DELAY PROGRAM, WAITR3

{ o Input

¥ The trigger file, SY:WAITR3,DAT,

‘ o Output ' \

| None

&

i o Description

- This program first waits two seconds, then goes into a loop where

3 it attemps to assign the trigger file and upon failure, waits one
second and goes back up to the iop of the loop. When successful ‘ 1
assignment occurs, this program exits. ; i

. o Flow o

fﬁ The flow is described in figure 5.3«4, | y

s o0 Subroutines Called

iy No user subroutines are called.

{f o Errors and Diagnostics

s None

$

:

i

|

i“l

;

:
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o VAIT 2
SECONDS.

o SET FLAG,I=0|

o TURN OFF
ERROR MSG

O—F

ASSIGN
TRIGGER FILF
'"WAITR3 .DAT'

OF POOR QUALITY

ERROR?

WAIT ONE
SECOND

e

Fiqure 5.3-4
- Flow of WAITR3 Program
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5.4 WORLD REFERENCE SYSTEM (WRS) ROW-PATH GENEEATOR, RPREAD

This module locat¢! a primary and secondary WRS row and

path designation for the user's areas of interest. Full

areas of interest within a scene will be considered as :
being the most important acquisitions; however, if there )
are no full areas of interest within the scene, the row ;
and path designators of partial acquisitions will be the

outputs of this module. Partial acquisitions are defined ;
by the criterion that the center point of the area of i i
interest must be contained within the scene. f

The following additional criteria will determine the primary
and secondary row and path designators:

T2 e e e TSRO

1. The first area of interest acquired on any path will be
considered as "Primary." Paths are processed from East
to West. Rows are processed North to South. '

2. An area of interest acquired on any subsequent path will

i g A aE e

be considered as "Secondary." !

A maximum of 100 areas of interest may be processed during any “’
one job run due to core memory storage limitations and the
amount of memory required by this software. ' ‘ '

This module is comprised of a main driving routine, RPREAD,
and three subroutines that will be described below, MAINGN,
PPGEN2 AND TMECTR.

5.4.1 MAIN DRIVING ROUTINE; RPREAD

o INPUT ~
WRS Nominal Image Center Latitudes and Longitude Table
Areas-of-Intarest File
system Default File

B T O A N R A U I RN A S T SV SO ICE S N
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o ourpur v
Arcas-of=interaest variables, including the associated
Row=Path for detected primary and secondary scene
acquisitions.

O DESCRIPTION

Default values are obtained from the System Default File
and inscrted in scene and area-of-interest arrays if these
variables were not spewified by the user.

1
A block of scene latitude-longitude and associated row-path . 4
combinations is obtained from the WRS Table. This block of |
data is 248 rows by 15 paths. There are 17 such blocks that
are required to be in the WRS Table to cover the desired E
surface of the earth. o
3’
One scene at a time is then processed through the remaining E
three subroutines to determine if any areas of interest are %
contained in this scene. !
After reading the seventeen blocks of data in the WRS Table,
the area-of~interest variables that now contain the primary
and secondary row-paths acquired are returned to the Areas-
of-Interest File. |
o FLOW ‘ ;
See figure 5.4-1. - : ’ R
o SUBROUTINES CALLED
Arguments - SCENE
Number of Areas of Interest
Area of Interest array ‘ S ’
Full scene pixels R .
Full scene lines )
Maximum number of areas of interest
Flag to indicate all primafy and secondaries
have been found ’;7552? _____
: ‘ - T i i s i i ek
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L e z[ s o EELE
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(248 rows by
,_.Ls_pa;r.s) R

call )
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WRS .-
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.
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Figure 5.4-1] - Flow of RPREAD
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o S

;
oy

o ERRORS AND DIAGNOSTICS
No error message,

I1f run completes, message is: STOP-NORMAL, output to the

operator terminal.

e

5.4.2 CALCULATE AREA-OF-INTEREST COORDINATES, SUBROUTINE, MAINGN

(SCEN, IA, AOFI, FFP, FFL, NAOFI, ISTP)

o INPUT - Calling Arguments:
SCEN =~ Scene Variables
IA - Number of areas of *nterest
AOFI Area of interest array
FFP - Number of full scene pixels
FFL - Number of full scene lines

NAOFI - Maximum number of areas of interest
ISTP - Flag to indicate all primary and secondaries have
been found
o OUTpPUT
None.

o DESCRIPTION .

 For the scene coming into this routine, calculate the zone

number, this is requlred to calculate the proper U.T.M.
coordinates of each area of interest.

Tests for area of interest within 20° latitude and 20°
longitude of the center point of the scene.

Tests for acquisition of a primary or secondary area of
interest and sets indicators when both are found.

Tests for the adjustments that need to be made at the +
’180° longitude anamoly.
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Calculates the four corner points of the area of interest
in U.T.M. '

Coordinates if all other conditions require that these
coordinates be determined. | \

|

o SUBROUTINES CALLED
TMECTR (U.T.M. Coordinate Calculation)
! RPGENZ (Areas of interest comparison with the current scene)

o FLOW i
4
See figure 5.4-2 :

o ERRORS AND DIAGNOSTICS
None. ‘

5.4.3 COMPARE AREA OF INTEREST WITH SCENE, SUBROUTINE RPGEN2
(SCEN, IA, AOFI, IZONE, FFP, FFL, NAOFI)

o INPUT - Calling Arguments: , j
SCEN =~ Scene Variables o
IA - Number of Areas of Interest

AOFI - Area of Interest Array
, , IZONE - Zone identif&er _
| FFP - Number of full scene pixels
; | FFL - Number of full scene lines
o NAOFI -
o OuUTPUT
None.

o DESCRIPTION

Maximum number of areas of interest ~ | e i
. . .
!
:
~ 4
Calculates U.T.M. coordinates for corners of the scene brought i

_into this subroutine.
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ORIGINAL PAGE 18
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C MINGﬂ )

Calculate
Zone of -
. Scene

Test for
Areas of In-
terest Close
to this Scene

F e
R S

ﬂE;aculate UT™M Co-
ordinates of Areas
of Interest that
Pass Previous

Tests o

Ca11 Subroutine
| TMECTR

1y

'\\\‘ No

ast
Area of
Interest for

R

UTM
Coordinates-

o~

| Yes

Call Subroutine
RPGEN2

(r Return ,:>

Figure 5.4-2 - Flow of MAINGN
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Makes comparison of all areas of interest in the following

manner:

l. Full area of interest

then this is Primary.
2. Primary? if so, then
3. Partial? if so, then

within scene, yes? if no Primary,

Secondary.

this will become partial primary
or secondary until a fullyprima:y or secondary is found

within subsequent scenes,
4. Set flags to indicate the following:
Full Area of Interest (0,1,2)

Primary (1)

Secondary (2)

Partial Area of Interest

Primary Flag (1)

Secondary Flag (1)

o PFLOW
See figure 5.4-3

o SUBROUTINES CALLED

TMECTR (U.T.M. Coordinates Calculations)

o ERRORS AND DIAGNOSTICS

None.

5.4.4 U.T.M. COORDINATES bONVERSION, SUBROUTINE, TMECTR

(PL, AXES, UTM, IZONE)

o INPUT - Arguments:

PL(1) - Latitude (+ 90°)

PL(2) - Longitude {(+ 180°) |
AXES (1) - Semi-major axis of the earth
AXES(z) - Semi-minor axis of the earth

IZ0NE = 2Zone within which transformation is to be computed

OUTPUT - Arguments:

UTM(1) - Easting in meters
UTM(2) - Northing in meters

serns s
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o DESCRIPTION - :
This subroutine will transform points specified by latitude

and longitude into Universal Transverse Mercator coordinates. ;
| o SUBROUTINES CALLED A
5 None.
: o ERRORS AND DIAGNOSTICS
None.
o FLOW ’
See figure 5,4-4
|
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Figure 5.4-4 - Flow of TMECTR
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5.5 REFERENCE IMAGE LOAD PRQCESSORV'REFLOD

This processor will transfer imagery data from tape to disk.
It will read files in Universal Image Format, reformat them,
and write them to disk. This processor consists of the single
program described below.

5.5.1 REFERENCE IMAGE LOAD REFLOD
o Input

Universal Formatted Computer Compatible Tape

Interactive/batch parameter data: USER ID, area of interest
ID, Acquisition date, Discipline Registration band, tape unit
information, tape number information, and indicator for primary
or secondary scene,

0 Qutput

Reference image files to reference image data base.

o Description

The processor begins by requesting tape unit and tape number
information from the user. Next the user is requested to enter
the user ID of the files to be created followed by control
image data for each file to be processed. The control image
data will consist;of area of interest ID, acquisition date, and
number to indicate primary or secondary’SCene. Each control
image data entry will be on separate cards or data lines and
the last entry for the current tape will be followed by a card
or line containing the letter E in column 1. After the processor
had been given the above information, it begins processing the
tape as follows:

The current header record is read, and segment and acquisition
data from the header is compared to the same data entered by

 the user. If a match is found a disk file name is created for

7
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the current file and the file control block and header record
are written to disk using the fast video subroutines. Then each
line of image data is read from tspe, and the band requested

by the user is selected and written to the disk using the fast
video subrcutines. 1Image data is processed until an end of

file is encountered. Then the next header record is read and
processed in the same manner. S

Processing contihués'until all requested files are processed,
or a double end of file is encountered. The processor then
issues a rewind to the tape, furnishes dismount instructions to
the operator, and exits.

o Flow Chart

The chart is presented in figure 5.5-1.

o Subroutines Called

MAGTAP, INFTFF, FSTVID.
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5.6 GHIT PROCESSOR

This processor interprets the information on the Goddard High
Density Inventory Tape (GHIT). It performs the following three
functions:

o Identifies the data to be processed from a set of HDT tapes
based on the information contained on the GHIT tape and
the PC&S data base;

o Creates the Daily PC&S data base to contain the scene ; ]
description data, the acquisition description data and é {
area of interest descriptions to be used; and

O Writes a report describing the high density tapes.

The processor consists of a main routine. GHIT (5.6.1), that calls
the following subroutines: b

GRDPRM - Read Parameters (5.6.2)

GINIT -~ GHIT Initialization (5.6.3)

WRTCM4 - Write Command File (5.6.4) ’

RDSCN -~ Read non-imagery data on scene (5.6.5) ;
{ SELAIS - Select Area of Interest (5.6.6) i
% SAVEAC - Save PC&S Acquisition Description (5.6.7) §
? SAVESC - Save PC&S Scene Description update (5.6.8) 1

é In addition, this processor uses LIMS and PIP which along with
the main program are exzcuted in a batch run stream.

Communication within the program and subroutines in normally through
g the common blocks, SCENE, DBFILE, RECORD, SYSPRM, and GHIT, all
§ of which are described in Table 5.6-1.
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/SCENE/
SCENNO
HDTID
IMGID
ACQDAT
REGPFL
WRSDES
WRSOFF
MISSNO
RESTYP
OAGEOM
FMTLAT
FMTLON
PLYBDR
ASCDES
SUNELA
SUNAZA
SCNCLA
NOBNDS
DATGHI
HDTPDT
IRIGB
IRIGE

/DBFILE/
DBNAME
DDBNAM
TSK

/RECORD/
HEADER
ANNOT1

/SYSPRM/
MDBDDN
DSADDN
NOSAF

/GHIT/
GHITID

ORIGINAL PAGE I8
OF POOR QUALITY

SCENE NUMBER
HDTID

IMAGE ID

ACQUITISION DATE

REGENERATED PRODUCT FLAG

WRS DESIGNATOR

WRS OFFSET

MISSION NUMBER

RESAMPLING TYPE

QUALITY ASSESSMENT OF GEOGRAPHICAL MODEL
FORMAT CENTER ’.AT/DIRECTION
FORMAT CENTER LONG/DIRECTION
PLAYBACK/DIRECT FLAG
ASCENDING/DESCENDING FLAG
SUN ELEVATION ANGLE

SUN AZIMUTH

SCENE CLOUD ASSESSMENT
NUMBER OF BANDS

DATE OF GHIT RUN

HDT PROCESSED DATE

IRIG BEGINNING TIME

IRIG ENDING TIME

DATA BASE NAME WITH FILE NUMBER
DAILY DATA BASE NAME WITH FILE NUMBER
TASK NAME

HEADER DATA FOR NON-IMAGERY FILE
ANNOTATION RECORD BUFFER

MASTER DATA BASE DISK NUMBER
DAILY DATA BASE DISK NUMBER
DAILY DATA BASE DISK NUMBER

GHIT ID

Set By:

MAIL
GINIT
RDSCN
RDSCN
MAIN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
RDSCN
MAIN
MAIN
MAIN
GINIT
MAIN
MAIN

GRDPRM
GRDPRM
GRDPRM

GINIT
GINIT

GRDPRM
GRMPRM
GRMPRM

GINIT

TABLE 5.6-1 COMMON BLOCKS OF THE GHIT PROCESSOR

Used By:

SAVESC,
SAVESC,
SAVESC,
SAVESC,
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC
SAVESC

SAVEAC
SAVEAC
SAVEAC
SAVEAC

SAVESC, SAVEAC

SAVESC,
SAVESC
SAVESC
SAVESC

SELAIS
SELAIS
SELAIS

SAVEAC
GINIT

SELAIS
SELAIS
SELAIS,

WRTCM4

SAVEAC

SAVEAC

T TV SR T




o
,T

]

o ik S

TN T B e - 1 -

et R e R A

5.6.1 MAIN ROUTINE, PROGRAM GHIT

This is the main routine of the GHIT processor.

AY

0 Inguts
GHIT tape.
PC&S dqta base.

o Outputs

PCES data base updated to reflect the scene descriptions and
the acquisition descriptions,
High Density Tape Report written.

o Description

GHIT reads records from the GHIT tape describina scenes (GHIT
tape header, HDT directory, HDT header, HDT annotation and
HDT trailer records). A description of each scene is added
to the data base.

The scene's WRS row and path are compared with those of the
primary and secondary scenes of all areas of interest in the

PC&S data base. Acquisition descriptions and scene records are
built for those matching areas of interest whose dates of acquisi-
tion fall within the acquisition start and stop dates, and these
acquisition description and scene records are added to the PC&S
data base update file.

Description

The constants are initialized using the LIVES parameter file.

The GHIT tape records are read and the WRS designators on these
records are used to select area of interest records from the
master data base. These area of interest records, the acquisi-
tion description records constructed from these records and the
scene records from the GHIT tape and the scene records are written
as the daily data base.

553
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o0 Flow Chart

Common Blocks

/DBFILE/, /RECORD/, /SCENE/, /SYSPRM/

5.6.1 Program GHIT

(1)

(2)

o Purggse

Read records from GHIT tape describing scenes (GHIT tape
header, HDT directory, HDT reader, HDT annotation and HDT
trailer recor?s) and add a description of each scene to the
data base if it contains the area of interest described in
the LIVES master data base.

For each of the scenes, find all areas of interest contained
in the scene for which the scene date of acquisition falls
within the area of interest acquisition start and stop dates.

(3) Add each of these areas of interest, its corresponding
acquisition description record and its corresponding scene
record to the PC&S data base.

o Inputs

GHIT tape

LIVES mastexr data base
PC&S data base.

o gutguts

PC&S data base updated to reflect the scene descriptions and the
acquisition descriptions.

Processint Tape Order Report
Processing Activity Summary Report

This processor calls the following subroutines

GRDPRM Read system parameters and initialize file names
GINIT GHIT initialization from first three tape records
RDSCN Read GHIT scene description

SELAIS Select area of interest

SAVEAC Save PC&S acquisition description

SAVESC  Save PC&S scene description
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'CONTINUE .
PROCESSI !
'
LS
P, .
. '
N
. N
.
'
RN . .
.
Plaure S.6-1 (Continued)
s-88 o awen d .
: R Quag
) - -
R A R
: &

R

|
:
!
3
;
;
i’
3
.



o Subroutines Called
| GRDPRM, GINIT, RDSCN, SELAIS, SAVEAC, SAVESC,

;
:
o
1
\,l
|
|

b
AN

P
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5.6.2 READ PARAMETERS, SUBROUTINE, GRDPRM (NOSAF)

This subroutine reads system parameter file and sets up file names,
and saves the disk numbers for search area header files, the task
name and the system default values,

o Inputs
System Parameter File - LIVESP.DAT

o Outputs
/DBFILE/
DBNAME - LIVES master data base name
DDBNAM -~ PCS daily data base name
TSK - Test Name
/SYSPRM/ 3
NOSAF - Disk number for search area files. |

o Description P

The system parameter file is read. The data base disk ;
numbers are added to the data base names. The

task name is moved to common. The disk number for the PCS

daily data base is saved as the disk number for the search

area files.

o Subroutines Called

CLOS$, OPENS$

P

5.6.3 GHIT INITIALIZATION SUBROUTINE, GINIT (KTHDTS, TRAILR, IEND)
GINIT reads the first two records on the GHIT tape and the first

record of each HDT file,

(o] Inguts

GHIT record
Calling sequence
KTHDTS - Count of HDT's processed.

st
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o Outputs

/GHITID/

GHITID - GHIT ID
/SCENE/

HDTID, REGPFL, HDTPDT, SCNCLA, IRIGB, IRIGE
Calling Sequence

TRAILR - IRIG beginning and ending times
IEND - END of HDT's indjcator

Description

The first entry to the GINIT causes the first two files on the

GINIT tape to be read and checked. After these records are
read and for every subsequent entry to GINIT the first HDT
record is read.

Subroutines Called

ASNLUN, CLOS$, GETADR, OPEN$, WAITFR, WRTCM4, WTQIZ.

5.6.4 WRITE COMMAND FILE, SUBROUTINE, WRTCM4 (GHITID)

This subroutine writes the command file, GHIT.CM4.

o

;gguts
/GHIT/ GHITID - GHIT ID

Outguts
GHIT.CM4 Command file.

Description

The subroutine writes the command file to extract the data
and print the Processing Tape Order and Processing Activity
Summary Reports.

Subroutines Called

CLOSS$, OPENS.

o

T . T T oy 19
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5.6.5 READ NON-IMAGERY DATA ON SCENE, SUPPNUTINE RDECN

RDSCN reads the non-imagery data describing an HDT scene.
o Input
GHIT tape records.

o Outputs 3
/RECORD/
HEADER - Array containing headexr and sun angle data

/SCENE/ IMGID, ACQDAT, WRSDES, WRSOFF, MISSNO, RESTYP, QAGEOM, :
FMTLAT, FMTLON, PLYBDR, ASCDES, SUNELA, SUNAZA.

o Description

The header, annotatior and trailer records are read and ] :
verified. The folliowing items are extracted from the header
record: IMGID, ASCDES, WRSDES, SENSID, MISSNO and ACQDAT.

The FMTLAT, FMTLON, PLYBDR and SUN information are extracted
from the annotation record.

e

o Subroutines Called

GETADR, WAITER, WTQI@

5.6.6 SELECT THE AREAS OF INTEREST, SELAIS (WRSDES, USERID,
ACQDAT)
SELAIS selects the areas of interest which are fully contained

in the current scene and updates the PC&S data base with these
areas.

e el
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Inputs

/SCENE/
WRSDES ~ WRS indicator
ACODAT - Acquisition date

outguts
Calling Sequence
USERID User 1ID of first area extracted

Updated PCS Data Base
GHIT.RP1l Area of interest records selected

Description

This subroutine uses LIMS to select the areas of interest with
the same WRS indicator as the current scene. If any areas are
selected, the Daily PC&S Data Base is update to contain them.

Subroutines Called

CLOS$, EXCDMS, OPEN$, WAIT.

i e e o e
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5.6.7 SAVE PC&S ACQUISITION DESCRIPTION UPDATES, SAVEAC (AOIID,
NOSAF)

SAVEAC saves the data to update the daily PC&S data base by

writing the acquisition description data to temporary files,

and saves the data to update the acquisition description data in ,

a temporary file to be used to update the Daily PC&S Data Base. 4

o Inputs
/SYSPRM/
NOSAF - Disk number of non-image file
GHIT.RP1 - Area of interest records selected
/SCENE/ - scene common block
/RECORD/
HEADER - data for SAN file

o Outputs
Non-imagery file (.SAN file)
Acquisition description record on GHIT.RP2
AOIID - Area of interest ID or blanks

o Description

This subroutine reads one record from the GHIT.RP1l file and
writes the corresponding acquisition - description record
and writes the non-imagery file.

o Subroutines Called

CLOS$, OPENS$
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5.6.8 SAVE SCENE UPDATES, SAVESC

SAVESC saves the data to update the PC&S Data Base by writing the

scene description tc a temporary file.

o

Inguts

Scene recoré data in common block /SCENE/

Qutguts

Scene record.

pescrigtio&

This subroutine writes the scene description record on file

GHIT.DT3.

Subroutine Called

None.

7.
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5.6.9 BATCH RUNS STREAM, GHIT.BIS

o
1.
2,
3.

1,

(o]

Input
The GHIT (supplied by user).
A tape drive identification card (supplied by operator).

A standard daily data base containing only predefined formats
(resident on system disk).

Command files to direct LIMS (resident on system disk).

The system parameter file (resident on system disk).

A parameter file for the PACK program (resident on system disk).

Output

A new daily data base on DBl containing area of interest and
and acquisition description records for every area of interest
whoie primary or secondary WRS row-path matched a scene
description record for each scene which contained an area of
interest.

A non-imagery-data file for each area of interest in the daily
data base. The file is named nnmmmm,SAN, where nn is the user
ID and mmmm is the area of interest ID.

A copy of the daily data base after it has been created and
packed. This is for recovery usage.

Description

This batch run stream is named GHIT,.BIS. It resides on the system
disk and calls the following modules:

System utility, PIP
GHIT program (5.6.1-5.6.8)

WAITR4 program (5.6.10)
LIMS data base management system (6.1)
PACK program (5.6.11)

e gl
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! o Flow

¢ The flow of this batch run stream is depicted in figure 5.6-2.

o Subroutines Called

See description above.

o Errors and Diaanostics
1. Those messages which come from individual programs.

2. 'ABO" IF FATAL ERROR MESSAGE « 'CON' OTHERWISE.
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LOAD TI2E DRIVE
IDENTIFIER CARD INTO
be e = == DISK FILE VIA PIP

TAPE DRIVE
ID CARD

Y

CLEAN UP OLD DISK
FILF AND COPY
STANDARD DAILY DATA
BASE VIA PIP

Y

RUN GHIT TO CRLATE
—— =34 PCS INPUT FILES

- AND SEARCH AREA

HEADER FILES

DB#

RUN WAITR4 PROGRAM
: TO DELAY RUN STREAM
| . —»] UNTIL GHIT covynmxoT

GHIT.DT1
GHIT.DT2 1
GHIT.DT3

Figure 5.6-2
Flow of GHIT.BIS
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2

GHIT.DTL
CGHIT.DT2
GHIT.DT3

RUN LIMS TO ADD
RECORDPS TO DAILY
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REPORTS
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5.6.10 BATCH RUNSTREAM DELAY PROGRAM, WAXTR4
o Input
The trigger file, SY:WAITR4,DAT.

o Output

None

o Description

This program first waits two seconds, then goes into a loop where
it attempts to assign the trigger file and upon failure, waits one
second and goes back to the top of the loop. When successful
assignment occurs, this program exits.

o Flow

The flow of this program is described in figure 5.6-3.

o Subroutines Called

No user subroutines are called.

o Errors and diagnostics

None
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STARY

ORIGINAL PAGE I8
OF POOR QUALITY,

o WAIT 2
SECONDS
SET CLAG, I=0}
TURN OFF
ERROR MSG

o0

.

ASSIGN

.  TRIGGER FILE |. ,
'"YIAITRA .DAT'
YES _ B
NO ‘ . . ’
o | |
SET I = 1 i . 1
. . %
i
= ;
WAIT ONE . t C e . ’
SECOND - , L
4
- i
|
. NO j
( EXIT ) |
- ]
Figure 5.6-3 ]
Flow of WAITRA Program 4{
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5.6.11 LIMS DATA BASE REORGANIZATION PROGRAM, PACK

This program will delete unused printers and restore the pointer
chain and its object records in physically sequential order in
a LIMS data base.

o Input
l. The parameter file SY:PACK,DAT,
2. An old LIMS data base.

0 Output
l. A new LIMS data base or portion thereof.

2. A printer report if errors occurred.

o Description

A LIMS data base (named ABC for example) consists of four permenent ;
files named ABC.R1l, ABC.R2, ABC.R3 and ABC.R4., The data base to P
be packed should be the highest version number of each of these

files at the time this program is run. The output of this program

will be new files of the same name but next higher version number.
The program does not purge the older versions, but leaves that

up to the user. The user has a choice of packing either the data
records file (ABC.Rl) and its index file (ABC.R2) or the key
records file (ABC.R3) and its index file (ABC.R4) or both. The
input parameters for this program are read from a file on the
system disk named PACK.DAT (in the same UIC under which the program

PRI Y

is executed). The contents of this file are as follows:

Record Columns Contents

1 1-29 Left-justified device (optional) and
UIC (optional) and data base name (no
file type or version).

2 1-6 Right~justified size (in 512-byte blocks)
of the new .Rl1l file.

:
¢
:
(
]
3
;
)
4

4




Record Columns - Contents
7-12 Ditto for new .R2 file.
13-18 Ditto for new .R3 file.
19-24 Ditto for new .R4 file.
3 1 Pack choice - one alpha character:

D = data records and their index only
K = key records and their index only
B = both

o Flow

The flow of this program id depicted in figure 5.6-4.

o Subroutines Called

FLOPEN (5.6.12)
PACK1 (5,6.13)
PACK2 (5.6.14)
PACK3 (5.6.15)
PACK4 (5.6.16)

o Errors and Diagnostics

l.

***DACK ERROR - ON PACK.DAT FILE: Ww#
(listing of PACK.DAT)

This message will occur if the file name is longer than 29
characters, on the pack choice character is not a 'D', 'K',
or 'B'.
***PACK ERROR - ON OLD FILF: **%*

(name of old data base file)

This message will occur if the program cannot open the old
data base file for any reason.

***PACK ERROR - ON NEW FILE: %%*
(name of new data base file)

This message will occur if the program cannot create the
new data base file for any reason.

5=T1
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ASSIGN SY:PACK.DAT AND
READ THE DATA BASE NAME,
NEW FILE SIZFS AND PACK
CHOICE CODE, PC.

CLOSE DPACK.DA™
FILE AND LOCATE
END OF INPUT

DATA BASE NAME.

-

PRINT ‘oo
PACK ERROR =

S';,,’;’.‘“;‘.’f? APPEND '.R1Y AND A

AND LIST NULL CHARACTER

TO THE DATA
CONTENTS OF :
PACK.DAT FILE. BASE NAME.

Fiqure 5.6-4
Flow ot Pack Program

ol
7

ORIGINAL PAGE IS
OF POOR QUALITY

PRINT' #ee
PACK ENROR -
ON PACK.DAT
PILE: [ 21 2J
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ORIGINAL PAGE IS
OF POOR QUALITY,

| FLOPEN | ;

EN THE IHFUT DATA RECORDS

ILF, AS UNIT 1 AND THE

UTPUT DATA RECORDS FILE
unIT 2.

o

HANGE TYPE

PORTION OF

FILE NAME
o 1'0 .DRZ.-

el

CLOSE AND ‘
BPEN DELETE THE
ERROR? YES NEW DATA
RECORDS FILE.
E rigure 5.6-4 (Continued) j
f Plov of Pack Program :
] " °,4
v 3
| :
; i
| (;,15// |
| »1 |




1' ORIGINAL PACE 1S
OF POOR QUALITY

PACK2

PACK THE DATA
RECORDS INDEX FILE. .

3
!
i l
]
3

PACK]
| T TA
‘ RECORDS FILE.

CLOSE THE OLD
AND NEW DATA : ]
AND INDEX , : t
PILES. :

g

o0 .

Y T

CHANGE TYPE
PORTION OF
PILE NAME TO
'.!3"

Pigure 5.6~4 (continued)
Flow of Pack Program
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Dt s

|
?

TLOPEN

PEN THE INPUT KEY RECORDS

ILE AS UNIT 1 AND “OHE
TPUT KEY RCCORDS FILE
UNIT 2.

CHANGE TYPE
PORTION OF
PILE NAME
TO '.Ré4°,

l

"FLOPEN

OPEN THE INPUT XEY RECORDY

INDEX FILE AS UMIT 3 AND
THE QUTPUT KEY RICORDS
INDEX FILE AS UNIT 4,

OPEN
ERROR?

9ACK4

PACK THE KFY
RECORDS INDEX FILE.

v

PACK3

PACK THE KEY
RECORDS FILE,

ORIGINAL PAGE IS
OF POOR QUALITY

CLOSE AND
DELETE THE
NEw KEY
RECORDS FILE,

Pigure 5.6-4 (concluded)
Flow of Pack Program
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5.6.12 FILE OPENING SUBROUTINE, FLOPEN
o Input

1. Integer *4 unit numBler to use for existinoe fila.
2, Integer "4 unit number to use for new file. | )
3. Byte array containing file name including type and null terminate.
4, Integer ‘4 number of blocks (51l2-byte disk blocks) to allocate

to the new file.

5. Integer *4 number of characters in the file name including the
type.

o Output

1. Integer *4 error return variable where
0 means no error occurred,
1 means error on open of old file. :
2 means error on open of new filo.

o Dascription

This subroutine opens the existing LIMS data base file and creates

a corresponding new file of the specified size, performing a write |
i into each allocated block. 1
!

o Flow

The flow of this subroutine is depicted in figure 5.6-5.

B U .




RINT '%#* pACK

RROR - ON NEW FILE:
*4' AND NAME OF WEW
ILE.

ET RETURN

RROR FLAG=2

BET RETURN
ERROR FLAG=0

|

OPEN OLD DATA
BASE FILE

-

OPEN
ERROR? :
NO

OPEN NEW DATA
BASE FILE

OPEN
LRROR?
NG

ORIGIN™ PAGE I8
OF POOR QUALITY,

PRINT '%%* ppCK
ERROR - ON OLD PILE
*#' AND NAME OF
OLD FILE,

SET RETURN

ERROR FLAG=)

PRRFORM A WRITE INTO EACH

LIMS RECORD ON THE NEW

FILE.
(2 RECORDS PER RLOCK)

S P—
( RETURN )

Figure $.6-5

Flow of FLOPEN Subroutine
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o Subroutines Called

No user subroutines are called,

o Errors and Diagnostics

1. ***PACK ERROR = ON OLD FILE: #®w¥
(name qf old data base file) \

This message will occur if the program cannot open the old
data base file for any reason.

2. ***PACK ERROR - ON NEW FILE: ***%
(name of new data base file)

This message will occur if the program cannot open the new data
base file for any reason,
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5.6.13 DATA RECORDS COMPRESSOR SUBROUTINE, PACK1

o Input

1. Integer *4 unit number of old data records file.
2. Integer *4 unit number of new data records file
3

. Integer *4 number of new data records index file.

o Output

None
o Description
This subroutine retrieves each existing data record in order
from the old file and stores it sequentially on the new file,
updating the next-available-location pointer and the new data
records index file.
o Flow
The flow of this subroutine is depicted in Figure 5.6-6. The
first word of a file is word zero.
0 Subroutines called
This subroutine used the LIMS' subroutines GET, PUT, and
CLOSEP,
o Errors and Diagnostics

None
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PUT

THE NEW DATA RECORDS FILE. F‘——

; |

CLOSEP
KT
INTERNAL BUFFERS TO BF
PHYSICALLY WRITTEN TO DISK

.

2
| m

e A RN

n

INITIALIZE
NEXT-AVAILABLES
LOCATION
POINTER, NAL,
T0 2.

READ THE ADDRESS, LOCIN,
RECORD FROM WORD 5 OF THE

OF THE SFECOND LOGICAL INDEX

DATA RECORDS INDEX FILE.

ORIGINAL PAGE i3

OF POOR QUALITY

r GET 1
FAD THE INDEX RECO
T LOCIN FROM THE
INDEX FILE.

"CHAI
POINTER=
0?

YES

SAVE LOCIN IN
OLDL('C AND SET
LOCIN TO NEXT
VALUE IN THE
CHAIN.

RECORD POIN

riqure 5.6-6

Flow of PACK1 Subroutine
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ORIGIHAL PAGE 19
OF POOR QU

ALITY

] ' PUT
INRITE NAL AS THE NEW DATA

RECORD POINTER AT ADDRESS
OLDLOC+1 ON THE INDEX FILE

|

GET

READ THE DATA RECONRD
i!:mc'ru FROM THE FIPST NORD

OF THE LOGICAL RECORD ON
THE OLD DATA RECORDS TILE,

PUT

WRITE THE DATA RECORD
LENGTH INTC THF FIRST WORD
OF THE LOGICAL RECORD AT
ADDRESS NAL ON THE NEW DATI

.&h&l

INCREMENT
NAL BY 1.

"

GET

READ THE TEXT OF THE
RECORD FROM THE OLD DATA
RECORDS FILE.

3

. PYT
WRITE THE TEXT OF THE

RECORD AT ADDRESS MAL OM
THE MNFW DATA RECORDS FILE.

!

INCREMENT MNAL
BY THE DATA

. \

Figure 5.6-6 (Concluded)
Flow of PACK1 Subroutine
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5.6.14 DATA RECORDS INDEX COMPRESSOR SUBROUTINE, PACK2 7
o Input {
l. Integer *4 unit number of old index file, ; §

2. Integer *4 unit number of new index file.

o Output

None

o Description

.

This subroutine retrieves each index record from the old file and,
if it points to an existing data record, stores it sequentially on
the new file, updating the next-available-location pointer and the
number of index records counter.

o Flow

The flow of this subroutine is depicted in figqure 5.6-7. The first
word of a file is word zero. : ;
3

o Subroutines Called

This subroutine uses the LIMS subroutines GET, PUT, and CLOSEP. [

o Errors and Diagnostics

None
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m ORIGINAL PAGE 18"
OF POOR QUALITY

INITIALIZE
WCIN'Q '

OUT=3 ,AND
ngRX COUNTER
- L

-+

READ INDEX RECORD FROM
ADDRESS LOCIN ON OLD
INDEX FILL.

FSET LOCIN TO NEXT
INTER IN CHAIN
(THIRD WORD OF
ICAL RECORD).

RESET CHAIN
POINTER TO
LOCOUT+3.

PUT

WRITE INDEX RECORD AT
ADDRESS LOCOUT ON NEW .
INDEX FILE.

Flow of PACK2 Subroutine
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ORIGINAL PAGE 15
OF POOR QUALITY,

INCREMENT ENTRY
COUNTER BY ONF |
. AND LOCOUT BY
THREE.

SET NEXT=-AVAILABLE=- 4
LOCATION=LOCOUT. f

I

GET

READ ENTRY COUNTER :
FROM WORD 2 OF OLD
INDEX FILE. ! :

z
]

SET NEW |
ENTRY COUNT |
NEGATIVE, : ]
1

1

i

1

PUT
WRITE MNEXY-AVAILABLE- . j
LOCATION AND ENTRY COUNT : ‘

INTO WORDS 1 AND 2 OF
NEW INDEX FILE.

CLOSEP

CAUSE ALL DISX FILE .
INTERNAL BUFFERS TO BE
PHYSICALLY WRITTEN TO
DISK.

Figure 5.6-7 (concluded)
Flow of PACK2 Subroutine
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5.6.15 KEY RECORDS COMPRESSOR SUBROUTINE, PACK3

o Input
1. Integer *4 unit number of old key records file.
2, Integer *4 unit number of new key records file.

3. Integer *4 unit number of new key records file.

: o Output

None

o Description

This subroutine retrieves each existing key record in order from
the old file and stores it sequentially on the new file, adjusting
its size if necessary and updating the next-available-location
pointer and the new key records index file. 1

o Flow

The flow of this subroutine is depicted in figure 5.6-8. The first
word of a file is word zero.

| 0 Subroutines Called

This subroutine uses the LIMS subroutines GET, PUT, and CLOSEP.

o Errors and Diagnostics

None
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-

WORD 1 OF NEW} KBY
RECORDS FILE,

— Tor
"WRITE WAL INTG ‘

ot

CAUSE ALL DISK FILFE
INTERNAL BUFFERS TO]
BE PHYSICALLY

WRITTEN TO DISK,

ORIGINAL PAGE IS
OF POOR QUALITY

.

AVATLABLE-LOCA

.t Ly 225
ROM WORD 3 OF i“B
EY RECNRDS INDEX

..l

INITIALIZE Ll=
LEN+1 AND

'KD_THE ABORESS, LOGIN,
OF THE SECOND LOGICAL INDE)
RFCORD FROM WORD LEN+5 OF
THE INDEX FILE.

l"' B @
GET

READ THFE INDEX

RECORD AT ADDRESS
LOCIN FROM THE INDEX
FILE.

SAVE LOCIN IN
OLDLOC AND SET
LOCIN TO NFXT
CHAIN POINTER.

Y
RECORD

POINTER
-02

YES

Figure 5.6-8
Flow of PACK3 Subroutine
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~ ORIGINAL PAGE IS

OF POOR QUALITY

bid b

WRITE MAL AS NEV KBY
RECORD POINTER AT ADDRESS
OLDLOC+LEN ON THE INDEX

PILE,

, GET
'READ THE NUMBER OF DATA
RECORD POINTERS FROM THE
FIRST WORD OF THE LOGICAL
RECORD OM THE OLD KEY
[RECORDS FILF

___pur .
ITF THE NUMBER OP DATA
RECORD POINTERS INTO THE
FIRST VORD OF THE LORICAL
RECORD AT ADDRESS NAL ON

AND XEY RECORD
POINTER BY ON

}

GET

READ THE KEY RFCORD SIZE
I::OM THE OLD KEY RECORDS
F

ILE AT THE KEY RECORD
INTER ADDRESS.

[SET s1zE = no.

RECORD POINTERS OF DATA RECOPD

OR 1.2 TIMES (NO

ET SIZE = 1,2
TIMES NO. OF

Pigure 5.6<8 (continued)
Flow of PACK3 Subroutine
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|G et BN

_PUT
WRITE SIZE TO NEW
KEY RECORDS FILL AT
ADDRFSS NAL,

v

INCRFMENT MNAL
BY ONE.,

YES

NO

2 A RECORD
POINTER FROM OLD
KEY RECORDS FILE.

v

PUT
WRITE DATA RECORD POINTER
ON NEW KEY RECORDS FILE AT
ADDRESS NAL.

INCREMENT WAL
AND POINTER TO

~ LAST 4
DATA RECORD

NO_¢/LOINTER TRANSFER!

?

N Y NV

EY RECORD SIZE MINU
NUMBER OF POINTERS
RANSFERPED.

rigure 5.6-8 (Concluded)
Flow of PACK] Subroutine
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5.6.16 KEY RECORDS INDEX COMPRESSOR SUBROUTINE, PACX4
o Input

1. 1Integer *4 unit number of old index file.

2. Integer *4 unit number of new index file.

o Output

None

o Description

This subroutine retrieves each index record from the old file and,
if it points to an existing key record, stores it sequentially on
the new file, updating the next-available-location pointer and
the number of index records counter.

o Flow

The flow of tbis subroutine is depicted in figure 5.6-9. The first
word of a file is word zero.

0 Suvbroutines Called

This subroutine uses the LIMS subroutines GET, PUT, and CLOSEP.

o Errors and Diagnostics

None
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5.7 EXTRACT PROCESSOR

The extract processor retrieves pixel lines and their associated
data from the full scene data base and places them as area of

interest files or search area files on the search area data base,

It consists of a main program EXTRCT (5.7.1), which calls the
following subroutines:

RDTOC

CKSTDK
RDDSK

RFSPRM
PINIT

RDACOD
RDAOTI

RDSCEN
CCPIXL
TMECTR
WRTIHD
GETLNP
WRTBUF
UPDADR
UPDPCS

Read Table of Contents

Check status of disk

Read disk

Read full scene parameters
Parameter initialization

Read an acquisition - description record
Read area of interest

Read scene description

Compute corner pixel

Transform latitude and longitude
Write image file header

Get lines of pixels

Write imagery buffer

Write update record

Update PCS data base

(5.7.2)
(5.7.3)
(5.7.4)
(5.7.5)
(5.7.6)
(5.7.7)
(5.7.8)
(5.7.9)
(5.7.10)
(5.7.11)
(5.7.12)
(5.7.13)
(5.7.14)
(5.7.15)
(5.7.16)

Communications are made through common bhlocks (Table 5.7-1).

5.7.1 MAIN PROGRAM, EXTRCT

This is the main routine of the extraction processor.

o Inputs

System Parameter File. Full Scene Data Base

o Outputs

Area of Interest File on Search Area Data Base, Search Area File

on Search Area Data Base, HDT Tape Record.

o Description

A list of areas of interest is retrieved from the PC&S data base.

This list is sorted for processing the files on the full scene

data base.

’3;45’
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/AOAT/

USERID
SCENNO
AOIID

ADAIUN
SATYPE
PREGRS
BCRREG
SACLOA
PRNSCN

/Ny

AOTIDL
USRIDL
ATLNDS

BNREQE

BpsEx
REGOTR
REGOTS

/FILES/

TFILE
DRNAME
TSK
DDBNAM
NOSAF
METHOD

/uLIne/
LINK

/SCENE/

SCNNUM
HoTID
ACODAT
REGPFL
WRSDIS
WRSOPF
MIGSENO
RESTYP
QAGEOM
FMTLAT
FMPLON
PLYDDR
ASCDES
SUNELA
SUNAZA
DATIGNT
HDTIDT
IRIGD
IRIGE
SCNCLA

/SYSPRW/
FERMSZ
FFRMLS
CLDTV
PCVECC
NOPXAD
NOLNAD
DNOLNE
DNOPXL
SREGQS
SREGQR
MDBDDN
DSADDN
DISKAD

User 1D

Scene Number

Area of Interest ID

Not uscd

Not. used

Preprocessing Reject Reason
Screening and Registration
Scene Cloud Cover

Primary, Secaondary

Area of Interest Number
User 1D

Number of lines

Numbor of pixels

Latitude

Longituda

Band Numbers Required for
Extraction

Bands Extracted
Reqistration Quality-Reject
Registration Quality-Screen

Transaction File Name
Daily Data Base Name
Tank Namo

Daily Data Base Name
Search Arex Disk Number
Disk Selection Method

Lines of Pixels

Scene Number

Hor ID

Acquinsition Date
Raqunerated Product Flag
WRS Designator

HWRS Offsot

Mission Number

Rosampling Type

Quality Assassment of
Geographical Model .
Format Contar Lat/Direction
Pormat Canter Lon/Direction
Playback/Direct Flag
Ascending/Daacending Flag
Sun klevation Angle

Sun Azimuth

Dato GHIT Run

HOT Processed Date

IRIC Heglmning Tiwme

IRIG Ending Time

Scena Cloud Assessment

Full Frame Pixels

Full Framo Lines

Cloud Threshold Value
Percent for Excessive Cloud
Covar

Dafault numbor of pixels

to add )

Dafault number of lines

to add

Default Area of Interest
Number Lines

Default Area of Interest
Number Pixels

System Registration Quality-
Screon

System Regisntration Quality-
Reject

Master Data Base Disk Drive
Nutber

Dsfly Data Base Disk Drive
Number

Refcrence Image Disk Block
Number

Set byt

RDACOD
RDACOD
RDACOD

MAIN
MAIN
MALN
RDAOX

RADOT
RDAOL
RDAOX
RDAOX
RDAOX
RUAOT

RDAOT
GRTLNP, MAIN
ROAOT
RDAOX

RFEPRM
RFSPRM
RFSPRM
RFSPRM
RPCI'RN
RFSPRN

GRTLNP

RDSCEN
RDSCEN
RDSCEN
ROSCEN
RDSCEN
RDSCEN
RDSCEN

RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN
RDSCEN

RFSPRM
RFSPRM
Not umed
Not used
RFSPRMN
RFSPRM
RPSPRM
RFSPRM
RFSPRM
RFSPRM
Not Used

RFSPRM

RFSPRM

Table $.7-1

Comman blocka of t;’?{ncc Processor

121

Need by

UPDADR
UPDADR
UPDADR

UPDADR
UPDADR

UPDADR

GETINP ,CCPIXL
GETLNP,CCPIXL
CCPIXL
CCPIXL

GETLNP
GETLNP , UPDADR
MAIN

HAIN

UPDADR
PINXT
PINIT

MAIN
RDTOC

;j
4

CCPIXL @(/4(

MAIN
CCPIXL
CCPIXL

GETINP ,CCPIXL
GETLNP ,CCPIXL

GETLNP ,WRTINHD

GETLNP, WRLTHD H
RDAOY
RDAOY
RDAOIL
RDADT
RDAO] ,

MAIN [N

GETLWP i




For each area of intevest, the area of interest description and
the atguisition description record for the area of interest are
retrieved from the PC&S data base. The registration qualitv
threshold - screen (REGOTS) and the registration auvality thres-
hold - reject (REGQTR) are included in this area of interest
description,

The acquisition description record for the area of interest con-
tains the scene number which is used to retrieve the scene
description record. This record contains the quality assessment
of geographical model (QAGEOM} for the scene.

If the QAGEOM ls greater than the REGQTS, the area of interest

is extracted and written as an area of interest file on the

search area data base. If the QAGEOM is greater than the REGQTR,
and less than or equal to the REGNTS, the area of interest plus

a border of additional data is extracted and written as a search
area file on the search area data base. If the QAGEOM is less
than or equal to the REGOTR, the area of interest is not processed.

Subroutines are used to assign the full scene file name and move
lines of pixels and their associated data from the full scene data
base to the search area data base file whose name is constructed
using the name of the area of interest.

The PC&S data base is updated to reflect whether or not the pixel

data was extracted for the area of interest. The HDT tape report-
is written.

Inguts

System Parameter File, PCS Data Base, Full Scene Data Base.

Outputs
SAI Files (imagery files)

Description

The unprocessed acquisition-description records are selected

P

|#




and matching area of interest and scene records are extracted. ;
The acquisition-description records are then processed serially.

If a matching scene is found on a disk, an imagery file is

built. If no matching scene is found, an error message is

written. The PC&S daily data base is updated to reflect the

records processed. |

o Flow Chart

See Figure 5.7-1

o Subroutines called

CCPIXL, GETLNP, PINIT, RDACQD, PDAOI, RDSCEN, RDTOC, RFSPRM,
UPDADR, UPDPCS, WRTIHD.

5.7.2 READ TABLE OF CONTENTS SUBROUTINE, RDTOC (METHOD)

e i e

This subroutine reads the Table of Contents from 1) the disk as soon as
the disk-readvy signal is received from the HDTRS system or 2) alter-
nately from the disk specified in the LIVES.DAT input file and passed

in the narameter METﬁOD.

o ;gguts

P T T

METHOD - 0 - Use disk 0 immediately
1l - Use disk 1 immediately

Any other character - Use either disk when ready
signal is received from the HDTRS system,

st Mt

j

0 Outputs
IWRSDK - WRS designators for scenes on disk

o Description

If disk was previously attached, release it. Call subroutine to
check the current status of the disks (CKSTDK). If METHOD is 0
or 1, set unit to read appropriate disk, otherwise wait for disk
ready signal. Read Table of Contents from disk and form table.
Return to calling routine. Set first entry in table to 9's if

end of processing.
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o §ubroutinea Called

CKSTDK, RDDSK, WAIT, WTQIO

5.7.3 CHECK STATUS OF DISK, CKSTDK

, This subroutine checks the status of the 300MB disks. |
o Inputs

Statuses from disk status unit. :

o Outputs i

Disks statuses.

o Description -

A OIO call is made to the disk status unit and the statuses are
read.

o Subroutines Called

GETADR, WTQIO i
1

i 5.7.4 READ DISK, RDDSK

This subroutine reads one buffer of information from the disk.

. o Inputs

—

é
|
:
DKUNIT Logical unit number i
LBNO Logical block number '

jg NOCHS Number of characters
|
1
4
|

& o Outputs

INBUFF Input buffer

ISTAT 0 - OK
2 - Bad starting sector
3 - Directive error

4 - Device error




o Description

If the logical block number is positive,

R . T

the parameter block,

PAR, is initialized and a call is made to WTQI@. If the
directive and device statuses are set to 1, the status is set

to 0 and the program returns.

o Subroutines Called

GETADR, WTQIO

5.7.5 READ FULL SCENE PARAMETERS, RFSPRM

This subroutine reads the system parameter file, sets up the data

base name, and saves the task name.

o Inguts

System Parameter File,

o Outputs

PCS Data Base Name, Task Name.

o Description

The system parameter file 'LIVES.DAT' is
the task name, the system default values
saved.

o §ubroutines Called

CLOS$, OPENS$

3y

5.7.6 PARAMETER SUBROUTINE INITIALIZATION,

This routine writes a file of '‘selected area
data.

o ;nguts
PCS Data Base

read and the disk addresses,
and the disk numbers are

PINIT

of interest and scene
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o Outputs
Acquisition Description Records on Unit 4, Area of Interest
Records on Unit 9, Scene Records on Unit 7.

o Description

Subroutine PINIT calls RIMS to select all unprocessed acauisi-
tion-description records and their associated area of interest
records and scene records. An array of all WRS designators
needed is puili from the scene records.

o Subroutines Called

EXCDMS.

PR et TR

5.7.7 READ AN ACQUISITION~-DESCRIPTION RECORD, RDACQD

The subroutine reads an acquisition-description record.

o Inputs

Acguisition-description on File 4. ? =

e

o Outputs

Acquisition-description Common Block.

T

o Description |

An acquisition-description record is read.

o Subroutines Called

None.

5.7.8 READ AREA OF INTEREST, RDAOX

[e] InEuts
APIID Area of Interest ID
USERID User ID

e o oagceteinaaligtee . . .

o Outputs

Non-imagery file

T

Area of Interest Record Read.

/ADAL/

PRMSCN Primary/Secondary WRS indicator ",265'
5 :

R T
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Description

The area of interest record matching the area of interest and
user ID from the acquisition description record is read. Indi-
cators are set for area of interest and end-of-file conditions.

Subroutines Called

None.

5.7.9 READ SCENE DESCRIPTION, RDSCEN

This routine reads a scene description record.

Inputs

AI Scene Wumber, Scene File on File 7.

Outguts

Scene Record Matching AI Scene Number.

Description

The scene record matching the acquisition-description record is

locatzed and read. Indicators are set for end-of-file and error
conditions.

Subroutines Called

5.7.10 COMPUTE CORNER PIXEL, CCPIXL

This subroutine computes corner pixel of area of interest relative
to the scene.

o

InEuts

FMTLAT Latitude of center of scene.

FMTLON Longitude of center of scene.

FFRMPX Number of pixels in full frame.

FFRMLN Number of lines in full frame.

AILAT Latitude of center area of interest.
AILONG Longitude of center or area of interest.
AIPXLS Number of pixels in area of interest.

ERES T

L aap

S ST TP
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AILNES Number of lines in area of interest,
WRSOFF  Number of pixels to offset center of scene due to camera.

S

o Qutgut

CPIXEL Computed leftmost pixel relative to scene (may be negative).
CLINE Computed top line relative to scene (may be negative).

o Description

The latitudes and longitudes are converted to degrees, subroutine
TMECTR is called to calculate the UTM easting, northing, and
zone. The delta latitude and longitude is calculated in pixels.
The corner pixel and line are calculated.

0 Subroutines Called

TMECTR

A T R R SER T PN YT

5.7.11 TRANSFORM LATITUDE AND LONGITUDE, TMECTR

e Ty T R ]

o Inputs

PL Latitude and losgitude

AXES Semi-major and semi-minor axis of earth

IZONE UTM zone in which transformation is computed ;
o Outputs

UTM Easting and Northing in meters. %

R

aer eI SR

o Description

TMECTR transforms latitude and longitude to UTM easting,
northing, and zone.

o Subroutines Called

None.




5.7.12 WRITE IMAGE FILE HEADER, WRTIHD

This subroutine writes the imagery file header.

P,

o Inputs

: SCNID Scene ID

é AILNES Area of interest lines

: AIPXLS Area of interest pixels

@ PREJRS Preprocessing reject reason

) NOPXAD Number of pixels to add for border
NOLNAD Number of lines to add for border

o Qutguts

Headers record moved to imagery buffer. i

o Description

The imagery header record is set up and moved to the imagery
buffer.

[N

o Subroutines Called

WRTBUF

: 5.7.13 GET LINES OF PIXELS, GETLNP (CPIXEL, CLINES)

This subroutine serves to move pixel data from full scene data base
300 MB disk to imagery file.

| o Inputs

NOSCEN Number of scenes on 300MB disk
CLINE Center line

CPIXEL Center pixel

AILNES Number of A of I lines
AIPXLS Number of A of I pixels
BNDSEX Bands to extract

PREJRS Preprocessing reason
NOPXAD Number of pixels to add
NOLNAD Number of lines to add
DSKAD Disk address

Full scene on 300MB disk
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Outputs
FLPXLS, FLLNES, Lines of pixel data on Imagerv File.

Description

This subroutine ascertains that the area is completely in the
scene or is no more than 1400 pixels/line out of the scene.

Then the "PREJRS" is used to determine if the size and location
of the area to be extracted is to be adjusted to include a
border of pixels used in translation, if necessary, the topmost
and leftmost pixels are recalculated and the number of lines
and pixels are adjusted. If the topmost line is outside the
scene, lines of "377 pixel values are written for the lines
outside the scene. The disk address for the scene is calculated
and lines of pixel data are then extracted from the scene data
for as many of the remaining lines of pixels as possible. Any
pixels used as fill values to the left or right of the scene are
set to "377. Any lines of data outside the scene are written

to the imagery file buffer as lines of "377 pixel values.
Subroutines Called

FVCLOS, RDDSK, WRTBUF, $JMOD.

5.7.14 WRITE IMAGERY BUFFER, WRTBUF (LINE, NOPXLS, NEWBLK)

This subroutine stores lines of data in a buffer and dumps the buffer

using fast video routines.

(o]

Inguts

LINE Line of data
NOPXLS Number of characters to move
NEWBLK NE - Beginning of buffer

PA - Data to be packed

DU - Dump buffer

Outguts

Line written to imagery file.

Come



o Description

This subroutine moves the data in buffer LINE to the fast video
buffer BUFFER. The fast video buffer pointer is reset to 1l if
the parameter NEWBLK is set to NE; the buffer is written to the
imagery file if NEWBLK is set to DU,

o) §ubroutines Called

FVWAIT, FVWRIT.

5.7.15 WRITE UPDATE RECORD, UPDADR

This subroutine writes a file containing an update record.

o Inputs
ACQDAT Acquisition date
PREJRS Quality assessment
SCRREG Screen and register code
SACLDA Cloud assessment
FLLNES Fill lines
FLPXLS Fill pixels
BNDSEX Bands extracted
USERID Usexr ID
AOIID Area of interest ID
PRMSCN Primary/Secondary WRS indicator
o Description

A record is written to a transaction file.

o0 Subroutines Called

CLOS$, OPENS.

5.7.16 UPDATE PC&S DATA BASE, UPDPCS

This subroutine updates the PC&S data base from update files.

o Inputs
Update files.

P
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.



‘ 0 Outputs
§ PC&S data base updated.

o

PR

-

. o Description

: A call is made to COPYTF to pack the transaction files. A

s call is made to EXCDMS to update the daily data base. \
! 0 Subroutines Called

COPYTF, EXCDMS, WAIT.
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5.8 CONDITIONING PROCESSOR, CONDTN

This unit identifies clouds and computes biases and gains for later
display of search areas or areas of interest, If the percentage of
clouds exceeds a given figure, note is made in the data base; in
effect, the image is deleted. After excluding non-agricultural and
cloud pixels, biases and gains are calculated on the basis of
agricultural pixels. Screening maps are generated on the basis of
all pixels.

Figure 5.8-~1 show the structure of this program. A driver, CONDTN,
calls subroutines to perform the many functions of the processor,
as shown there. FSTVID subroutines are to be bound in the main UIC
of the computer, but are used here as a copy. EXCDMS and COPYTF
are described in section 6.1.1 and 6.2.1 respectively.

The conditioning processor initializes for processing by obtaining
the cloud percent threshold value and the disk device number from
the system parameter file. Then, using LIMS, it operates two files
identifying areas to be processed.

For each Search Area of Interest, the Search Area Data Base and the
Screening Map Data Base files are assigned. For each area, pixel
data are retrieved from the Search Area Data Base and categorized
according to the "SCREEN" algorithm (see Appendix 1).

As pixels are categorized, results are written to the Screening Map
Data Base. Concurrently, a count of pixels categorized as cloud
cover is tallied. A histogram of radiance values is built for each
channel using pixels categcrized as agriculture; these are used

to calculate biases and gains. When all pixels for an area have
been processed, biases and gains are computed using the histogram.
The percentage of cloud-covered pixels is computed and compared

against the user threshold.

For each area processed, update data for the PC&S Data Base are
written to a transaction file. The update include biases and gains
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and, the percent cloud cover value calculated from the count of
pixels categorized. In addition to this there is a status indicator
which will reflect whether or not the cloud cover calculated exceeded
the threshold value.

After all areas have been processed, the PC&S Data Base is updated
by copying individual area transaction files to an update file.
LIMS is then used to update the data base using the Update File.

5.8.1 MAIN PROGRAM, CONDTN
o Purpose

This is the main driver of the processor. It communicates with
the Data Base to build files describing the area of interest.
It will also update the data base when all the area of interest
acquisition records have been processed.
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o Input and Output

D A

Files:

File Usage Record Format

CONDTN.RP1, Acquisition Description 1X, Al, 4X, 6Al, A4, 38X,
Record 2I1, 1X, A4, 22x, 213

CONDTN.RF2 Area of Interest 6X, 6Al, 215, 2x, I2
Record

LIVESP.DAT Lives Parameter File 16X, 12, IX, 13, 1X, I3,

17x, Al
CONDTN.TRN The processed Records 1X, I2, 1X, 14, 1X, A4,

Transaction File 1X, Il1, 1Xx, 415, 1X, 415,

1X, I2

Common Blocks: /REC/ |
Rel. Word

Name Number Usage Type Meaning

SCRREG 1l CONSTANT I The screening and regis-
tration status word

SACLDA 2 CONSTANT I The search area cloud
assessment status word

SRGDAT 3 CONSTANT A The screening and regis-
tration date

NPT 4 CONSTANT I Number of pixels translated

NLT 5 CONSTANT I Number of lines translated

AOIP 6 CONSTANT I Area of interest pixel

AOIL 7 CONSTANT I Area of interest line

CLDPTH 8 CONSTANT I The cloud percent threshold
value given by user

SRICOD 1 CONSTANT T The SCREEN redect code.

/PUTHDR/

HEADER (256) 1 The header block array

FILN3(15) 2 2 The screening map file

name
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Local Vaciablepi

ACQDAT
! AOTID
BYPASL
i BYPASP
‘ END

FULLN
; FULPIX

IBIAS

IGAINS

PCNTCC
PCS (3)
SACLDA
SUNELA
? STATUS

TRANS
UPDATE

USERID

b i

The Acquisition Date
The area of interest ID for the acquisition
The size of an acceptable number of lines to process.

The size of an acceptable number of pixels to process.

The flag which indicates the énd of the file
The number of border lines
The number of border pixels

The array which contains the bias calculations for each
band

The array which contains the gains calculations for each
band

The percent cloud cover value calculated

The word containing the data base disk number
The search area cloud assessment status word
The sun elevation angle

The status word upon returning from EXCDMS

The transition flag indicating that an acquisition descr
tion record has been processed

The update flag which indicates that the acquisition descrip-

tion record processed should be used to update the DB.

The User ID for the acquisition

e b s
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- o Subroutines Called

C AOIPRO: Area of interest process
EXCDMS: Execute, data management system

COPYTF: Copy transaction file

*::‘M 9

f o Flow
R See figure 5.8-2.
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5.8.2 Area of Interest Process Subroutine, AOIPRO
o Description

This routine will determine by using the status words which
acquisition description records need processing., Also what type
of processing (i.e. search area or area of interest),

o Input and Output

Calling Sequence: CALL AOIPRO (FILNl, BIAS, GAINS, PCNTCC, UPDATE,
CTHRES, SUNELA, FULLN, FULPIX)

Calling Arguments:

Name Usage ‘@iég Meaning

FILN1 Array ”A File name of the image data file,

BIAS Array R The bias calculations for each band

GAINS Array R The gains calculations for each band

PCNTCC Variable I The % cloud cover calculated fxim
image

UPDATE Variable L The status of the acquisition des-
cription record processed

CTHRES Constant I The % cloud cover threshold from
user

SUNELA Constant I The sun elevation angle

FULLN Constant I The border linex {(TOTAL)

FULPIX Constant I The border pixels (TOTAL)

Cetu o T T
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Files:
File Us&ge Rerrd‘Format

C@NDTN.SAIL Image Data File Read with fast video routine ;
1 block at a time §

Common Blocks: /REJECT/

Rel. Word

N me Number Usage Type Meaning 3
CLOD 1 Variable I The counter for pixels
labeled cloud
1
CLSH 2 Variable I The counter for pixels cloud
shadow .
WATR 3 Variable I The counter for pixels water §
SNOW 4 YVariable I The counter for pixels snow % {
o
GARB 5 Variable I The counter for pixels garbled %
AGRI 6 Variable I ‘"he counter for pixels
agriculture

. T S P T

/REC/ and /PUTHDR/ refer to documentation on CONDTN (section 5,8,1),.
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o Loca}ﬁVariables;
CLDPTH = REFURE TO CONDTN
CTHRES = REFURE TO CONDTN
SACLDA = REFURE TO CONDTN
SCRREG = REFURE TO CONDTN
SRGDAT = REFURE TO CONDTN
REFURE TO CONDTN

n

UPDATE

MOREPX = The flag used for reading the acquisition description

image file.

DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION
DOCUMENTATION

DOCUMENTATION

e
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0o Subrcutines Called:

INTGP =

L PUTHDR
FILBUF

GETPIX

SAVEP

FVCLOS

: BANDG

o Flow

See figure 5.8-3.

o Called by
CONDTN = conditioning

Initialize "Filbuf"
Put Header

Fill buffex

Get Pixel

Save Pixel

Fas video close

Bias and gains

s e
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CALCULATE
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SACLDA=2
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SACLDA®3

SACLDA=1

CALL
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CALL BANDG
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5.8.3 INITIALIZE FILBUI' SUBROUTINE, INTGP

‘0 Description

This routine will initialize the routine Filbuf by opening the data

file, reading the header block.

values for the buffer pointer.

o Input and Output

Calling Sequence:

It will also calculate the initial

Call INTGP (FILNl, TBYTES, SUNELA, FULLN, FULPIX, TNLB, TLINE, OVER,

UPDATE)

Calling Arguments:

Name
FILN1
BYTES
SUNELA
FULLN
FULPIX
TNLB

TLINE
OVER

UPDATE

Usage
ARRAY

VARIABLE
CONSTANT
CONSTANT
CONSTANT

CONSTANT

CONSTANT
CONSTANT

CONSTANT

Type

[ T -

-

Meaning

Contains the Image Data File Name
See FILBUF Documentation
See AOIPRO Documentation
See AOIPRO Documentation
See AOIPRO Documentation

Total number of lines that will fit
in the buffer

See FILBUF Documentation
See FILBUF Documentation

See AOIPRO Documentation

st
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Files:
File - Usage
FILN1 ARRAY

\
Common Blocks:

Rel. . Word
Name Number

/REJECT/
/REC/
/PUTHDR/
/BOUNDS/
/FILLB/
/HIST/

ook A e e o

~ Record Formap

See
See
See
See
See

See

Read with fast video (512 word) blocks at a

Meaning

AOIPRO
CONDTN
CONDTN
FILBUF
FILBUF
SCREEN

Documentation
Documentation
Documentation
Documentation

Documentation

Documentation
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o Local Variadbles:

AOIL
AOIP

BAND

DEFLTB
FBYTES
ISTAT
NDB
NBYTES
NLB
NOBLK
NP
NSL

OVER

SAVEOR

SKBYTE

START1

TBYTES

TIOST
TLINE
TNLB

TOTALB

The
The

data

number of lines in the area of interest image data

number of pixels/line in the area of interest image

An array which contains a histogram for each band
number ([4-7]

The
The
The
The
The
The
The
The
The

The
1 =

The

default value of nbytes

first 512 bytes of data read from the image file
status word returned from FVOPEN

starting block number for the image data

number of bytes to be read by fast video read

number of lines that will fit into the buffer (FillB)
number of blocks which can contain Tbytes

number of pixel/line in the image data

number of lines in the image data

flag which controls the number of fast video reads;
read; 0 = no read.

number of bytes over-read

The number of bytes representing the top border lines
skipped.

The starting possition for the next read into the buffer
(Fi11B)

The total number of bytes to process from the buffer
(FillB)

The total number of blocks read

Total number of lines to process

The

The

total number of lines processed

total number of bytes to process

T N T T
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o0 Subroutines Called:

FVOPEN = Past video open

FVREAD Fast video read

FVCLOS

Fast video close

FACTOR

li

- Sun angle correction factor

o Called By

AOIPRO = Area of interest process.

R B




5.8.4 CREATE HEADER BLOCK SUBROUTINE, PUTHDR

o Description

This routine will create the header block for the screening
map file

0 Input and Output

Calling Sequence:

E
E Call PUTHDR (UPDATE)
i

Calling Arguments
\\‘

j Name bsage Txge Meaning
~  UPDATE Variable L Will indicate the status

-TRUE, = the file was opened

+.FALSE. = otherwise

Files:
File ‘Uéagé * Record Format
FILN3 Array Contains the name of the screening map file.

Common Blocks:

. Rel. Word

Name Number Usage Type Meaning
/PUTHDR/ See CONDTN Documentation
/REC/ See CONDTN Documentation
/BOUNDS/ See FILBUF Documentation

o Local Variables
AOIP =
K; AOIL = | Refure to INTGP Documentation Section (5.8.3)
‘ NDB =

Fad
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o Subroutines Called

FVOPEN = Fast video open
FVWRIT = Fast video write
FVWAIT = Fast video wait ]
)
0 Called By %
AOIPRO = Area of interest process ;
{
i
;
}
|

LA G U




5.8,5 FILL BUFFER SUBROUTINE, FILBUF

o Description

This routine will read a specified number of bytes of imagery data
and fill an array. It determines when to stop reading the data

£i1l.
o Input and Output

Calling Sequence: CALL FILBUF (TBYTES, TNLB, TLINE, OVER).

Calling Arguments:

Name Usage Txge
TBYTES Variable I
TNLB Variable I
TLINE Variable I
OVER Variable I
Files:
File Usage
USERID,
SITEID,SAI Image Data File

Meaning
The number of bytes to process

The total number of lines read
into the buffer

The total number of lines processed

A flag which indicates that no more
image data is to be read

Record Format

Using fast video routine to
read (512 word) blocks at a
time

4T 157
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Common Blocks: /BOUNDS/

Rel, VYord

Name Numberxr Usage Type Meaning

NBYTES 1 Variable I The number of bytes to
be read by fast viedo read

NSL 2 Constant I Number of scan lines

NLB 3 Variable I Number of lines in the buffer

NP 4 variable I Number of pixels per line

SAVEOR 5 variable I The number of pixels saved

TIOST 6 variable I The number of blocks read

DEFLTB 7 Variable I The number of bytes that
will fit in buff

STARTP 8 variable I The starting location
pointer of buffer

TOTALB 9 Constant I The total number of bytes
to be read

/FILLB/
FILLB 1l Array bite Array which contains image

data to be processed

o Local variables

OFFSET = A flag used for indicating when the STARTP pointer is

not an even word boundary

TDLEFT = Total number of blocks left to read and process.

I e e T

e




0 Subroutines Called:
FVREAD = Fast video read
FVWAIT = Fast video wait

FVCLOS = Fast video close

o Called By

AOIPRO = Area of interest process.
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5.8.6 SUN ELEVATION CORRECTION FACTOR SUBROUTINE, FACTOR

o Description

This routine will calculate the correction factor for the bands R
on each pixel,

Calling Sequence: CALL FACTOR (SUNELA)

Calling Arguments:

G i

Name Usage Type Meaning
V SUNELA Constant I The sun elevation angle

Common Blocks: /SCREEN/ 1

g See decumentation on SCREEN (ref. 5.8.8).

X o Local Variables:
} CONSTN = A constant value of 39 deg,

| FACT = An array which contains the sun correction factor for
| the four banis

S T T AR
. 48
I . S S

SUN = The sun correction factor

RAD = The deg. to rad. conversion factor
|
‘ ZENITH = The zenith angle

0 Called By §

INTGP = Initialize GETPIX

4
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' 5.8.7 EXTRACT FOUR BANDS PER PIXEL SUBROUTINE, GETPIX

o Description

This routine extracts the four bands for each pixel in a line,
All pixels are extracted from the buffer (FILLB).

o Input and Output
Calling Seguence: CALL GETPIX (AOIP, FULPIX, SCRREG, TLINE)

Calling Arguments:

Name Usage  Type Meaning

AOIP Constant I Area of interest pixels per line
FULPIX Constant I See AOIPRO Dccumentation

SCRREG Constant I See CONDTN Documentation

TLINE Constant I See INTGP Documentation

| Common Blocks:

; Rel, Word

F Name Number Usage Type Meaning

’ /BOUNDS/ See FILBUF Documentation
/FILLB/ See FILBUF Documentation

R T T TP N P P L T L

o Local Variables:

5 LEFTB = The starting position in the buffer (FILLB) for process-
ing pixels

i i R TR SR T

PIXB = An array containing the pixel value for each band

iﬁ * RIGHTB = The ending position in the buffer (FILLB) for process- :
ing pixels i




:
l o Subroutines Called: k
f
1 |
‘ ! SCREEN = Screen algorithm
REJECT = Reject algoritim i
PUTPIX = Put pixel }
? o Called By
E AOIPRO = Area of interest process.
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8.8 EVALUATE PIXEL SUBROUTINE, SCREEN
Description

This routine will evaluate the pixel image vector (band4, band5,
band6, band7). It will label each pixel according to ERIM
algorithm (screen) developed by P. F. Lambeck.

Input and Output

Calling Sequence: CALL SCREEN (PIXB, LABEL)

Calling Arguments:

Name Usage Type Meaning
PIXB Array Bite The array which contains the four

band values per pixel

LABEL Constant I The value assigned the pixel by the
screening algorithm

Common Blocks: /SCREEN/

Rel. Word
Name Number Usage Type Meaning
FACT 1 Array R The correction factor array
/HIST/

BAND4 1l Array I The array which contains the
histogram for band 4 of
agri. pixels

BANDS 2 Array I The array which contains the
histogram for band 5 of
agri. pixels.

BAND6 3 Array I The array which contains the
histogram for band 6 of
agri. pixels

BAND? 4 Array I The array which contains
the histogram for band 7
of agri. pixels

e teg ..



o Local Variables:

| LABEL = The label given to each pixel

E PIX = An array of pixel values (PIXB) for each band after being
| operated on by fact.

{ PB4 = The pix value for band 4 per pixel

]

f PB5 = The pix value for band 5 per pixel

PB6 = The pix value for band 6 per pixel

PB7 = The pix value for band 7 per pixel

¢ o Called By:

GETPIX = Get pixel
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5.8.9 REJECT BY CLOUD THRESHOLD SUBROUTINE, REJECT

o Description

This routine will reject an acquisition by the percent cloud
threshold test algorithm.

o Input and Output

Calling Sequence:

Calling Arguments:

Name

LABEL

Common Blocks:

Name

Usage

Variable

Rel. Word

Number

o Local Variables:

AGRI
CLOD
CLSH
GARB
WATR
SNOW
SLABEL
TLABEL

o Called

GETPIX

i

By

A counter
A counter
A counter
A counter
A counter
A counter
The total

The total

Get pixel

CALL REJECT (LABEL)

for
for
for
for
for

for

Type

I

/REJECT/

Meaning

The label assigned to each pixel
by the screening algorithm

Usage Type Meaning

the
the
the
the
the

the

See AOIPRO Documentation.

number of pixels labeled agriculture
number of pixels labeled cloud

number of pixels labeled cloud shadow
number of pixels label