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FOREWORD

Efficient management of the Large Area Crop Inventory
Experiment (LACIE) dictates that effective controls of pro-
ject activities be established. To provide a basis for ef-
fective control, documentation will be prepared, baselines
will be established, and changes to the baseline will be sub-
sequently controlled by the proper management levels.

The specific control documents which will be used are
defined in the LACIE Project Plan, LACIE-C00605. All ele-
ments of the LACIE Project must adhere to these baselined
control documents, and, where it is considered that the re-
quirements should be changed, the proper change request, ac-
companied by a full justification, must be submitted to the
proper management level in accordance with established pro-
cedures. These documents will be maintained current by change
notices and rsvisions, as required. Each change notice and/
or revision will reference the applicable Change Control Board
Directive (CCBD) which approved the change.

This document, LACIE-C00200, Volume IA, Revision A, was
formerly entitled the LACIE Data Acquisition, Preprocessing,
and Transmission Subsystem (DAPTS) - ERTS Data Requirements.

It defines DAPTS Landsat Data Requirements and has been pre-
pared in accordance with the "Instructions for Preparation of
LACIE Requirements Documents", LACIE-00100, Revision C, dated
November 20, 1974. "Full-Up System", as used in this document,
is defined as the system required to accomplish LACIE Phase II.
In general, the approach used in each section is to first
specify the requirements of the Full-Up System and then to
specify the requirements of any interim systems by reference to
specific paragraphs in the Full-Up System requirements sections
of the document. The LACIE Project Phases are defined in the
LACIE Project Plan.

The organization responsible for the implementation of
each requirement defined in this document is specified on an
individual requirement basis. Where the implementation re-
sponsibility applies to the complete section, the implementa-
tion responsibility is specified after the section title. A
"section” for the purposes of designating implementation re-
sponsibility is defined as being any numbered paragraph and
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all subparagraphs. Where different implementation responsi-
bilities apply to different portions of a section, the imple-
mentation responsibility is specified on an individual para-
graph or sentence basis, as applicable. All implementing
organizations designated shall accomplish their implementa-

tion activities in accordance with the requirements specified . _
herein. LT

L

. B. MacDonald
Manager, Large Area Crop Inventory Experiment )
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1.2

SECTION 1.0
FUNCTIONAL RESPONSIBILITIES

GENERAL

DAPTS is responsible for the acquisition,
preprocessing, and transmission of the data
necessary to fulfill the data requirements of
the LACTIE operation. Categories of data to be
acquired, as well as details such as gquality,
quantity, frequency, and time of acquisition,
will be defined to the Data Acquisition
Subsyst=m by the other subsystea and the
supporting kesearch, Test, and Evaluation
(RTEE) clements,

SPECIFIC

The specific responsibilities ot DAPTS for
Landsat 1/Landsat 2 data include assimilating
requirements for Landsat data, scheduliny the
Landsat spacecraft, acquiring the data,
preprocessing the Landsat data, and
transmitting the data to the Inteyrated
Storage, Retrieval, and Reformattiny Subsysten
(ISRRS) . Preprocessing iacludes those
operations such as extraction of sample
segments and registration of temporal data,
which are necessary before the data is used by
any of the other subsystems or supporting RTGE
elements,

. 1
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SECTION 2.0
ABPLICABLE DOCUMENTS

The following documents are applicable to the

extent specified herein:

A. GSPC/JSC Interface Control Document, dated
March 20, 1975. '

B. LACIE Operations Handbook, dated: TBD.

C. LACIE Project Plan. IL.ACIE-C00605, dated
August, 1975.

D. 1Instructions for Preparation of LACIE
Requirements Documents, LACIE-(0100,
Revision C, dated October 25, 1974.

Y
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SECTION 3.0
EUNCIIONAL FLOW_DIAGRAMS

DAPTS LANDSAT 1/2 SUBSYSTEM DEVELOPMENT

Full-Up Systen

The functional flow diagram for the development
of the portion of DAPTS related to Landsat data
is prescnted in figure 3-1.

Interim Systeds

The functional flow diagram for the development
of the portion of DAPTS related to the
processing of Landsat data for the int:rim
systeas is the same as for the full-up systenm
described in 3.1.1.

DAPTS LANDSAT 1/2 SUBSYSTEM OPERATION

FPull-OUp System

The functional . ~w diagram for tne operation
of the portior .. JAPTS related tc Landsat data
is presented i. igure 3-2,

The functional flow diagyram for the operation
of the DAPTS related to Landsat data tor the
interim systems is the same as for the tull-up
system described in 3.2.1.

RECEDING. PAGE BLAME - WOT L 19N
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SECTION 4.0
REQUIREMENTS (CONSOLIDATED)

FPOLL-UP SYSTEM

The Goddard Space Flight Center (GSFC) will
acquire and extract portions of specified
Landsat* passes, register these segments with P
previously acquired data of the same areas, and
transait computer-compatible tapes (CCT's)
containing the registered sample segments to
the Johnson Space Center (JSC). The JSC will
define the locations and time periods for the
acquisition of th= sample segments.

Current Reyuirements

The requirements exists to acquire and
freproc~ss 4800 sample segments, S x 6 am (9 «x
11 km) each, at least four times per year.
(Regir<d by CAMS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSFC).

The initial seloction of segment locations
shall be made at the JSC, using the approved
LACIE sampliny strategy. (Required by DAPTS;
Cateqgory 1; Implementation Kesponsibility:
CAS) . The biological windows, four per growing
season, during which data is to be acyuired,
must be designated. (Required by DAPTS;
Category 1; Implementation Responsibility:

YES)

From a list of randomly sSelected potential
sample segments, a final selection shall be
made. This selection will consider various
constraints, discussed helow, and tae output of
this step shall be the latitude and lonygitule
of the segment centar to the nearest ainute,
and a number for ecach sample segment,

(Required by DAPTS; Cat=gory 1; Implemcntation
Responsibility: CAS/NASA-SEAD/FSO0).

A subse* of the 4800 sample segments, nominally
960 seyments, shall be desigynated as trainingy
segments, (Reguired by DAPTS; Category 1;
Implementation kesponsibility: CAMS). These
segments shall receive preprocessing at each
opporturity in all bioloyical phases.

(Requircd by CAMS; Cateygory 1; Implementation

4-1



Responsibility: DAPTS/NASA-GSPC). For cach
section designated a training seysent, the
Production Film Converter (PFC) tlag shall be
set on the coding sheet., Atter the first
successtul preprocessing of each training
sagmrent during each biological window, this
fila production tlay will be cancelled. an
(Requircd by DAPTS; Cateygory 1; Implementation
Responsibility: CAMS). In addition, all
sample segment nuabering and coordinate
information, biological phase definition, color
code data for the PFC, country data and other
applicable data for each sample segment shall
be entered on computer input ceding sheets in
the format specified in the JSC/GSFC Interface
Control Document (ICD). (Required by DAPTS;
Category 1; Implem2antation Responsibility:
CAS). This ICD has been ncyotiated prior to
the beginning ot Phase II by the data
processing elements of JSC and GSFC. The
document defines thn physical iuterface Lbetween
JSC and GSFC tor data being transmitted between
the two organizations and contains complete
documentation of the format to be used ror the
two-way data flow. (Required by DAPTS;
Catagory 1; Implemoentation Responsibility:
NASA-DSAD/NASA-GSFC) .

An interface tape shall be compiled from tae
information contained on the storementioned
coding sheets., (Requir«d by DAPTS; Category 1;
Implementation Responsibility: NASA-DSAD).
This tape, in tie format specified in the ICD,
shall b~ transmitted to the GSFC, using methods
contain~d in the LACIF Operationral Handbook.
(Requir~d by DAPTS; Cat:gory 1; Implementation
Responsibility: NASA-D3AD).

GSFC will then establisk the roference set ot
data for the particular sanmple seyment by
extracting the aippropriate number ot lines and
samples from a Landsat pass over the designatad
area. fphemeris and attitude data will be used
to determine tne specified location of the
sample segment. GSFC shall extract the
ref2rence sample segment so that the 6-nm (11
km) edg~ is parallel to the scan line and the
5-nm (9 km) edye is parallel to the yround

4-2



track. (Required by CAMS; Category 1;
Inplementation Responsibility: DAPTS/NASA-
GSPC). Constraints on sample segment location
vithin a Landsat frame include the following:
A. Sample segments shall fall within the

central 80 nm (148 km) of the Landsat scene e
in an east-vest direction.
B. & maximum of four sample segments in an p

east-west direction can be processed, and
the centers of the segments must be
separated by £11 na (20 km) in the
crosstrack direction.

C. A maxiamue of eight sample segments in the
north/south or along-track direction can be
processed from a given Landsat scene, and
the sample segment ce. ters must be
separated by +10.5 na (20 km) in the along-
track direction.

GSPC shall identify those portions of passes
specified by the JSC which contain the sample
scenes and will extract portions of the record
containing the areas of interest. (Required by
CANS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSFC).

As a subset of the regular sample segments,
GSPC will acquire and preprocess the data from
approximately 960 training segmeants, once for
each Landsat cycle during the girowing season, )
or approximately 10 times per year.

GSFC shall also acquire and preprocess the data
for approximately 37 intensive study areas.
These sites will occur in Canada and the United
States and shall require that the data be
collected and processed at least once each
Landsat cycle. (Required by CAMS; Category 1}
Implementation Responsibility: (DAPTS-
NASA/GSFC) .

During the preprocessing phase, a histogram of
the data in each of the four channels shall be
compiled by GSFC. This histogram shall apply
preferably to only the 5- x 6-nm (9 x 11 kn)
area covered by the reference set of data;
hovever, a histogram based on the 10- x 11-na
(18.5 x 20 km) area containing the reference

4-3



ey

set will be acceptable. (Required by CAMNS:
Category 1; Implementation Responsibility:
DAPTS/NASA-GSFC) . JSC shall supply an
algoritnm for computing Production Film
Recorder bias and scaling factors troam the
histograa data. (Required by DAPTS; Cateyory
1; Taplementation Responsibility: CAMS).
These factors shall be included in the header
information as contained in the ICD. (Required
by CAMS; Category 1; Implementation
Rasponsibility: DAPTS/NASA-GSFC).

The CCT containiny the new data will then be
antomatically correlated with the CCT
containing the reference sasple seyment. A
transformation polynomial will be generated to
transfora the new data s2t into line and sawmgl=
conjruznce with the reterence data set. The
n=vw dati set shall correspond to the reference
da*a set in terms of ths number of lines and
samples. The RMS registration =rror between
each new data set and tne reference data set,
for the ensemble of pixels in a sample seyment,
shall not axceed onc pixel. This reyistraticn
step will r=sult in all subsequent data sets
for a jiven sample segmant having line sample
correspoandence to the reference data set; that
is, line 1, sample s on the nth data set will
represent the sample point on the ground as
lin~» 1, sample s on the reference data set. An
edit tape will be prepared for all nevw scenes
collectod within a specified period. This tap-=
will include appropriate header records as
specificd in tue ICD, Format and transmittal
of the »dit tapos will oe yoverned by tue ICD.’
(Requir~d by CAHMS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSFC).

G3FC shull pertorm various gquality caecks
duringy *ae preprocessing of the Landsat data.
The checks shill encompass cloud cover, data
dropout, and reyistration. (kRequired by CAMS;
Category 1; Implementation Responsibility:
DAPTS/NASAE-GSFC) .

B. Clond Cover Check - Taw data shall ke
scr=en2d for cloud cover., The basic
limitation on an acceptable percentaye ot
cloud cover shall be dictated by

4-4
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limitations imposed by the correlation
algorithm and/or visual screening. This
limiting percentage is expected to be
about 10 percent. Provisions should be
made for processing limited data sets
containing high percentages of cloud
cover by performing manual registration.

E. Data Dropout - The data shall be screened
for dropout of lines of data. Marginal
data, defined as data having any dropout,
shall be forwarded with a notation in the
header indicating the number of lines of
data having any dropout. Attempts to
replace marginal data shall be made by JSC
ordering additional processing from GSFC.

F. R~ngistration - Parameters given a measure
of the correlation peak sharpness, the
normalized peak-to-background ratio, and an
indication when manually assisted
registration is performed shall be included
in the header record.

Resource Expenditures shall be reported in
terms of manpower, computer time, and material
usage required to operate the ZSFC portion of
DAPTS. (Required by SPE; Category 1;
Implementation Responsibility: DAPTS/NASA-
GSFC) .

Data Status shall be reported weekly in terms
of number of attempted sample segment
acquisitions, number acquired, number
preprocessed, number of segments shipped to
JSC, and the number of segments reordered.
(Required by SPE; Category 1l; Implementation
Responsibility: DAPTS/NASA-GSFC).

Landsat MSS Calibration Procedures will be
documented, including the procedure for
replacement of data due to out-of-sync
conditions, and the relationship of the
radiometric error versus signal strength or
spectral energy level. (Required by CAS;
Category 3; Implementation Responsibility:
DAPTS/NASA-GSFC).
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Landsat MSS Registration Procedures will be
docusented to include the procedures tor the
automatic and manual processes, an error
analysis study supporting the fulfillment of
registration accuracy requirements, and further
definition of the origin of the header record
information pertaining to registratioa.
(Required by CAS Category 1; Isplementation
Responsibility: DAPTS/NASA-GSFC).

A periodic Registration Accuracy Report will be
prepared, documenting the registration accuracy
achieved in the GSPC reyistration process.
(Required by CAS; Ca:egyory 2; Implementation
Besponsibility: DAPTS/NASA-DSAD).

Data shall be processed through the
preprocessing and transmission portions of the
LACIE system so that it is available at the JSC
for further analysis by time of acqguisition
plus 10 days. (BRequired by CANS; Category 1;
Implementation Responsibility: DAPTS/HASA-
GSFC) .

If a data deficiency is discovered during
subsequent processing of the data at the JSC, a
change order will be initiated. Chanyes to the
basic data order initiated by the JSC Interface
Tape will be made by filling out coding forms
in the tormat specified in the ICD for change
cards., (Required by DAPTS; Category 1;
Inplementation Responsibility: CAAMS).

Segments can be deleted or added. Additional
processing can be specified for a segment in a
given biological window (for example, an
atteapt can be made to rerun the original data
or obtain a replacement for a marginal data
set). Film processing flags can be changed,
color code information can be changed, and
biological windows can be updated.

Possible Futuyre Regqujrements

(Req'd by CAS; Cat 4; Impl. Resp.: DAPTS/GSFC)
Registered full-frame Landsat data may be
required. The initial use of the reyistered
frames may be to provide registered data from
vhich 5- x 6-na (9 x 11 km) sample segments can
be extracted. Subseguently, the full-frame
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4.2

registration capability could support a variety
of different sampling techniques that might be
employed in later phases of LACIE.

INTERIM SYSTEMS

Phases 1A and 1B: The requirements for phases

1A and 1B are the same as the above

requirements for the full-up system with the -
following exceptions:

Phase 1A: The data to ba processed is
retrospoctive Landsat 1 data and will be
selected from data acquired during the 1973-
1974 grovwing seasons. The data sets to be
processed will be specified by the JSC.
(Required hy DAPTS; Categyory 1; Implementation
Responsibility: CAMS/CAS). GSKC will
establish the capability to exercise the DAPIS
processing hardware/software using
ratrospective data as input. (Required by
CANS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSEC).

The Rescarch Test and Evaluation effort has a
requirement for Landsat 1 retrosgective data in
continuous coverage format as contained on tae
standard Landsat 1 CCT. These data will be
specified to GSFC in the normal manner for
ordering Landsat 1 data. (Required by Test and
Evaluation; Category 1; Implementation
Responsibility: DAPTS). GSFC will f£fill these
ocrders in the same manner as used for standard
Landsat 1 products. (R2guired by Test and
Fvaluation; Category 1; Implementation
Responsibility: DAPTS/NASA-GSFC).

METRIC CONVERSION

The length units of nautical miles (nm) have
the approximate equivalent metric units of
kilometers (km), added to conforam to naw
standards. A coanversion tactor of 1.852 is
used to convert nautical miles to kiloameters
(nm x ¥.852 = km). The resultant kilcmeter is
rounded off to the nearest 0.5 kilometer.
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PRECEDING pAGE’ OF P ;
SECTION 5.0
INPUT_REQUIREMENTS

Inputs required by DAPTS from the other LACIE
functional elem=2nts are defined in the
following subparagraphs.

FULL~-UP SYSTEM

DARTS

No+ applicable,

CANS

List of Training Segments - CAMS shall specify,
ky segment number, those segments designated as
training segments. This Jesignation shall
cccur for up to 960 of the sample sagments.
(Category 1; Implementation Responsibility:
CANS).

PFC Gain and Bias Computation Algorithm - CAMS
shall provide the algorithm to be implemented
by GSFC in computing the jain and tias settings
for the P¥PC (Cateyory 1; Implemantation
Responsibility: CAMS).

Changes to GSFC Data Orders (Comfputer Card
Coding Sheets) - CAMS shall implement the
requests for changing the data acquisition and
preprocessing order to 3SFC. These changjes
will include specifying a need ror additional
processing of a sample seym=nt tor a given
biological phase, adding or deleting samrple
sagnents, changing tilm processing flags, and
chanygingy color code information. The change
vill be specitied by making the appropriate
entries on a computer card coding sheet, using
the forrmat contained in the JSC card iormat
documentation. These changes will then ke
submitted through the EOD Data Manager.
(Category 1; Implementation Responsibility:
CAMS) .,

¥ES (Cat. 1; Impl. Resp.: YES)
List of Gample Segment Biological Windows
(Computer Card Coding Sheets) - Specific
biological windows, during which acquisition

and preprocessing of data is desired, will be

5=-1
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specified. A beginnin¢ and ending date for
each of %our biological windows will be
specified and entered on computer coding sheets
in the format specified by the JSC card format
documentation. The dates specified are
inclusive and begin and end at 0031 and 2400
hours GMT, respectivaly. For consecutive
vindows, the beginning of the follow-on window
must be at least 1 day after the end of the
window. The same date will not be used for the
end of one window and the beginning ot ancther.

CAS

1ist of Sample Segment Numbers and Coordinates
(Computer Card Coding Sheets) - CAS shall
implement the LACIE sampling strategy and
select 3and provide to DAPTS the geoygraphic
coordinates (center latitude and longitude) of
4800 numbered sample seyments. The coordinates
will be specified in deyrees and minut2s (to
the nearest minute) of latitude and longitude.
Selected sites will have been judygyed aga! . nst
all system constraints (sce section 4.1.1) and
found acceptable. The data will be supplied to
DAPTS through entry on computer card codiny
forms in the fcrmat specified in the JSC card
format documentation.

G5FC Data Order (Computer Card Coding Sheets) -
The CAS shall te respomnsible fcr preparing
computer codingy sheets containing all samgle
segment data needed to activate the GSFC
acquisiticn and preprocessing of Ldanisat data.
Tuese coding sheets will be prepared in the
format specified by the JSC card tormat
documentation and will contain such information
as the seygment number, location, training site
designation, definition of biologyical windows,
and colior code intormation tor the PFC. Inputs
will be obtained trom CAMS, YES, and othsar
subsyst-ms as appropriate. Conmpleted forms
will be provided th2 £CD Data Manayer for
transmittal to DSAD and subsequent preparation
of the JSC-GSFC Interface Tape. (Category 1;
Implemantation Nesponsibility: CAS).

ISRES

Not applicable.
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5.1.6

S5¢1.7

5.1.8

5.1.9

5.2

SPE

Not applicable.

1E
Not applicable.

Research (Cat. 3; 1lmpl. Posp.: Research)
Landsat Full-Frame Data Orders -~ The inhouse
and sponsnrcd LACIE research program will
periodically require full-frame or extended
coverage Landsat data. These reguirements will
be £ill-d by ordering standard CCT's through
channels set up fcr principal investigators.
Research reguirements must be specitied in the
LACTE reguirements documents with information
of sufticient detail as to location, pumber of
scenes, scene ID's, if available, and other
data pertinent to th2 raquirement.

T~ost_and_Fvaluation

{(Ca+. 3; Impl. Resp.: Test aud Eval.)

Lindsat Full-Frame Data Orders - Th2 tost and
evaluation etfort will periodically rejguire
extended coveraye not availible from tne S5- x
6=-nm (9 x 11 km) sejments norm»'ly processcad
for LACTE Orders tor stands ndsat CCT's
will be made to £il! tn-=s. tements. T&LE
must identify, jia terms Oof yuo ~y and
frequency of need, its requiremeul fur such
data. As the r:guirement becomes firm,
specific areas of coverage, scene ID's, and
other pertivent inrormation must he provided to
DAPTS. Data orders will be levied against GSPC
using procedures develoj2d for supporting
Principil Investiyators tcr orderiny Landsat 1
data.

INTERIM SYSTEMS
The DAPTS input reguirements tor Interim
Systems are the sam2 as tor the full-up system.

I
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SECTION 6.C
CUIRUI_PRODUCIS

Cutputs from DAPTS which will be provided to
the cther LACILE functional elements are defined
in the following subparagraphs. e

6e1 FULL~UP SYSTEH

6.1.1 DAPTS_(Interim Output Products)

The following interim output products will be

generated by DAPTS for subsequent use in

performing DAPTS functions:

A. GSFC/JSC Interface Contrcl Document
(Required by DAPTS; Categyory 1;
Implementation Fesponsibility: NASA-CSALD/
NASA-GSFC) - An Intertace Control Document
has been negotiated between JSC and GSFC to
specify the physical interface for the
transmission of LACIE data between JSC aud
GSFC and between GSKFC and JSC. Th= ICD
specifias the location and format for each
element of data to be tramsmitted.

B. JSC Interface Tape (rR2quired ty DAPTS;
Catwyory 1; Implomerntation fesponsibility:
NASA-DSAD) - An intertace tape containing
all information sucih as sample segment
number, gJeographic position, biological
window aates, and other information
specified in the JSC-GSFC Interface Control
Cocument shall bhe prapared and forwarded to
GSFC *o activate th~ GSFC acquisition and
praprocessing operation.

C. Llandsat 8SS Data (8<quired by DAPIS;
Cat~gjory 1; Implementation ResponsikLility:
NASA/GSFC) - Acyguir> Landsat MSS data over
sample segments specificd in the JSC-GSFC
int~rfdce tape and subsejuent updates.

. LACTE R2twrence Segyments (sequired Ly
JAPTS; Catcyory 1; Implemcntation
Responsibility: NAGA/GSFC) - Establish a
ref ‘rence 5- x 4-nm {Y x 11 km) segyment at
mich sp2cified sample s-gment location.
Ihis refercnce seyment will ke processed
for evaluaticr as woll as steored to support
the r-jistration ot subseyuently acguired
ddata over the sampl: seygment, ‘

H=1




|

F.

>0

I

Landsat NSS Search Area Data (Required by

DAPTS; Category 1; Implementation

Responsibility: NASA/GSFC) - Extract

search areas of 10- x 11-nm (18.5 x 20 km)

size, using ephemeris and attitude

informatioa, of subsequent data L
acquisitions over the specified saample
segaents.

Landsat MSS Registered Data (Required by
DAPTS; Category 1; Impleamentation
Responsibility: NASA/GSFC) - Register all
data sets over a given sausple segment to
the reference data set previously
established for the sample segment. The
RMS registration error betwveen each new
data set and the reference data set, for
the ensemble of pixels in a sample segment,
shall not exceed one pixel.

Landsat MSS Data Quality Reports (Required
by DAPTS; Category l; Implementation
Responsibility: NASA/GSFC) - Perfora
quality control of the preprocessing
operation consisting of a cloud cover
check, a check for data dropout, and a
check for adequacy of registration as
detailed in section 4.1.1.

Landsat MSS Data Edit Tapes (Required by
DAPTS; Category 1; Implementation
Responsibility: NASA/GSFC) - Perform the
above operations for the 4800 sample
segments, including 960 training segments
and 37 intensive study sites, and transait
and edit tape to JSC on a daily or near-
daily basis, containing the output of the
preprocessingy operation. The edit tape
shall be formatted and transmitted as
specified in the ICD.

Landsat MSS Segment Data (CCT) (Required by
CAMS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSPC) - These
data will consist of four channels of
Landsa* multispectral scanner data
extracted to cover the 5- x 6-na (9 x 11
km) sample segments specitied in the JSC
interface tape. Data will be in the format
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described by the JSC-GSFC Intertace Control
Document.

Segments shall be of two types, ordinary
segments and designated training segments. The
acquisi+ion and preprocessing of ordinary
segments is required in cach of four time
periods unless such iacquisition is prevented by
cloud cover, technical problems or operational
problems. The acquisition and preprocessing of
designated training segments is required for
each of up tc 16 cpportunities psr year unless:
1. Acquisition is prevented by cloud cover,
technical problems, or operational
problens.
2. Acquisition occurs witahin two days after a
previous successful acquisition.
The total numb=2r of such segments, up to 480C,
shall b~ determined by CAS. Of tnese sagygments,
no more than 96C may be desigynated training
segments at any one time; however, the systen
shall be desiyned such tunat any segm=ant may Le
made a designated training segment cr ordinary
s2gment at any time, as lony as this does not
result in more tuan 96C active designated
training sejments.

when a sample segment maintains the same
norinal position in twc succeeding crop years,
its actual position shall te reyistered within
T8D pixsls., (Category 1; Implementation
Responsibility: DAPTS).

Capability to change any JSC defined parameters
associited with a sasple s2yment, or to order
rracquisition of data, snall be grovided.

B. PFC Gain and Bias Factors (Required by
CAMS; Category 1; Implementaticn
Responsitility: DAPTS/NASA-GSFC) - Gain
and tias iactors shall be comjputed in the
Ereprocessing operation and includel as
part of the head2r r=zcord, for the purgose
of controlliny the gain and tias settinjys
cn *the production Lilm ccnverter. These
tactors shall bte computad using an
alyorithm supplied hy CAMS.

C. Regular Lindsat Imay=ry (kequired by CAMS'
Cat-gnry 1; Implementation Responsibility:
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ORIG!IN L FAGE IS
OF POOR GUILITY



6. 1.3

PSO) - A 1:1,000,000 scale Landsat (9" x
9") image ot each Landsat frame used in
LACIE is required once each growiny season,
This image shall be a CIk composite of
tands 4, 5, and 7. The imaye shoulil
contain less than 20 percent cloud cover,
These images are to b2 stored by the ISRRS.
Accoss to approximately 40 framesy/day is it
required.

D. Mosaics (Required by CAMS; Category 1; 4
Implementation Responsibility: DAPTS/NASA-
SEAN-FS0) - Black and white uncontrolled
121,000,000 scale mosaics of each of the
LACTE countiny wheat growing regions are
required. These mosaics shall ke available
before the start of analysis in any
individual ccuntry. Each mosaic should Le
compiled using band S (the redi band) fronm
imaqery acyuired during the wheat yrowing
seasons. Two s2ts of each mosaic are
required, one for the ADP country analysis
group and omne for the image analysis group.
These shall be on a stakle base.

For cach major wheat growing regyion a north-to-
south s<t of uncontrolled strip mosaic is
requirzd. This mosaic shall alsc be at a scale
of 1:1,0202,200, but should be compiled frca a
CIR composite of Landsat bands &, 5, and 7.
Fach mosaic shall ke compiled from a single
landsat pass acquired once durinyg each
tiological phase using an average or mid-
latitude of wheat reyion crop calendar to
sclect th2 actual calendar time tc make the
data acguisition. Each image used shoul?
contair s than 20 percent cloud cover.

YES

Yield and Crcp Progression Data (Required by
YES; Cateqory 4; Implem2ntation Responsikility:
DAPTS) To apply Landsat data for
determiration of yield and crcp proyression
during Phase I”, it is necessary that selected
portions of the data be made available to YES
for remot2 determination of yield aad crop
progression developed hy the research effort.
Yo special acquisition or pregrocessiny is
anticipated at this tim»,
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6.1.6

ORIGINAL TAGE IS
OF FOOR QUALITY

A. Landsat Mosaics (Reyuired by CAS; Cateygory
1; Implementation Responsibility: DAPTS) -
Uncontrolled Landsat 2 mosaics of MSS-5 for
"green phase" of wheat growth stage a
1:1,000,000 scal=2 of the Phase II LACIE
regions are required 60 days prior to the
start of Phase II.

B. Sample Segment Status Report (Required by e
CAS; Category 1; Implementation
Responsibility: DAPTS/NASA-GSFC) - Saaple
Segment Status Report is roguired daily.
Status of 4800 sample seyments shown as
data of Landsat data acyuisition, wheat
jrowth stage, acquired - rot classified,
acquired - classified, acquired -
classified unsuitatble, acquired -
backlogyed, not reoquired.

ISRRS

Landsat MSS Data (CCT) (Requir=d ty ISRRS;

Category 1; Implementation Responsibility:

DAPTS/NASA-GSFC) - These data will consist of

four channels of Landsat multispectral scanner

data extracted to cover the 5- x 6-nm (9 x 11

km) sample segments speclitfisd in the JSC

interface taps. Data will be in the rormat
described by the JSC-GSPC Interface Control

Document.

SPE

A. T[CAPTS-Landsat Bescurce kFarameters (Required

by SPE; Cateyory 2; Implementation

Responsibility: GCAPTS/NASA-GSEC) -

R2scurce informaticn wutilized in the

preprocessing transmission of data from

GSFC to JSC will be monitored and reccrded

on a quarterly basis, broken into monthly

increm=nts and available on an "as
requested" basis.

P, Weekly Data Status Report - Monitcr and
record on a weekly basis the following
Landsat data acquisiticn infcrmation:

1. The nuahber of attempted sample segment
acguisitions and tne numker acquired.
(Required by SPE; Cateygory 2;
Implem2ntation esponsibility:
DAPTS/NASA-GSFC).
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6.1.9

2. The number of sample segments
processed. (Required by SPE; Category
2; Implementation Responsibility:
DAPTS/NASA-GSF(C).

3. The number of daily seyment tapes sent
to JSC/EOD in support of LACIE
operations. (Ruyuired by SPE; Category
2; Implementation Responsitility:
DAPTS/NASA-DSAD) .

4. The number of daily seyment tages
reordered/reprocessed. (Required by
SPE; Catcgory 2; Implementation
Responsibility: DAPTS/NASA-DSAD).

1E
Not applicable.

Eesearch

(Req'd by Research; Cat. 4; Impl. Resp.:

DAPTS/NASA-GSFC)

A. Landsat WSS Full-Frame Data (CCT) - Pull
Fram= CCT's in f{our parts shall ke output
to satisty stated r-=guirements of the
Res:arch operation. These CCT's will
correspond to the standard Landsat prcduct
for principal investigators. Landsat
black-and-white transparencies (9.5 iunches
and 70 millimecters) over all the intensive
test sites for the 1973-76 growing season
for which cloud cover is less tnan 30
percent.

B. Set of controllad mosaics made from bkand 5,
Landsat-1 and 2 MSS data acquired during
the "green phase" over each LACIE country.
These data are to be used for task 4.1.1.1a
(R24y'd by Research; Cat. 1; Impl. resp.:
DAPTS/NASA-SE&EAD-FSQ) .

Tost_and_Evaluation

{Req'd ty Test and Eval.; Cat. 4; Impl. Resp.:
DAPTS/NASA-GSFEC)

Landsat MSS Full-Frame fata (CCT) - Pull-frame
CCT's (in four parts) suall be output as
required tc satisry stated requirements for
test and evaluation activities. These CCT's
will correspond to thc standard Landsat data
prcduct for principal investigators.
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Landsat MSS Calibration Documentation
(Required by Accuracy Assessment; Category
1; Implementation R2sponsibility:
DAPTS/NASA-GSFC) - Documentation 1is
reguired on the GSFC calibration procedures
for LACIE data; in particular, the
procedure for replacement of data due to
ocut-of-sync conditions and the relaticnship
of the radiometric error versus the signal
strength or spectral energy level.

Landsat MSS keyistration Cocumentation
(Required by Accuracy Assessment; Category
1; Implementation Responsibility:
DAPTS/NASA-GSFC) - Documentation 1is
required on the GSFC reyistration
procedures for LACIE; ir particular, the
definitive procesdures used in koth the
automatic and manual modes, the cerror
analysis study supporting the registraticn
accuracy requiraments, and a further
definition of the origin of the header
record information p2rtaining to
registration.

Regyistration Accuracy Report (Regquired by
Accuracy Assessment; Category 1;
Inplementation Responsibility: DAPTS/NASA-
DSAD) - The DAPTS is required to determine
the GSFC registration accuracy on a
periodic basis for a numker of the LACIE
segmnents needed to make a valid statistical
inference of th= rejistration accuracy. A
semiannual report is required which
Fresents the results of the registration
accuracy analysis.

INTEEIM SYSTEMS

The output requirements ror the interin system
are the samc as those specitied for the full-up
system,

o




SECTION 7.0
INTERFACE_REQUIREMENTS_(DOCUMENTS)
Fach implementing orgapnization shall comply
vith the interface reguircments specified in
the following documents:
A. Earth Resources Data Format Control Book,
Document PHO 543, July 1973.
B. GSFC/JSC Interface Control Document for
LACIE, March 20, 1975,

i3 PAGE gk Not o



8.2

QPERATIONAL REQUIREMENTS AFFECTIN

JEDING PAGE SLANNE (DOT. Sl

SECTION 8.0
_THE_DESIGN

THRCUGHPUT REQUIREMENTS

{(Req'd by CAMS; Cat. 1; Impl. Resp.:
DAPTS/NASA-GSFC)

The system must provide the capabilaty to turn
out 100 samples per day.

RESPCNSE REQUIREMENTS

(Req'd by CAMS; Cat. 1; Impl. Resp.:
DAPTS/NASA-GSFC and CAN3)

A waximum time lipit of 10 days fronm
acquisition to CCT arrival at JSC will peramit
estatlishing reprocessing requirem2nts within a
reasonahle tim=. One day (24 hours) of this
10-day period will be reguired for
preproc=ssing at Goddard. A maximuimn of 8 days
will be required between delivery of tapes to
JSC and establishing reprocessing requirements.

RELTABILITY REQUIREMENTS

(Req'd hy CAMS; Cat. 1; Impl. Resp.:
DAPTS/NASA-GSFCQ)

Systems reliability has becn described in
significantly ditferent terws; nowever, for
this purpose, the following definitions will ke
used:

R. Sourdnass of design

2, Sta*e ot completeness

C. Sta*e of heiny undiminisued in performance

This refers to the data quality aspects of *he
hardwar:, software, and the data hbase of the
LACIE reprocessing systeom.

Hardwar- Reliability

(Req'd by DAPTS; Cat. 1; impl. Resp.: LCAPI3~-
NASA-GSFC)

The performance of the hardware systam can
affect +a= quality of ta- data products. Thus,
the reliability of the aardware system must ke
ascerttain2d to assure the juality of the data.
Raliability tactors w=staplished during LACIT 1A
and 1B shall be used to evaluate the hardware
reliability for LACIE 1I.
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8.6.1

Software Reliability
(Req*'d by DAPTS; Cat. 1; Impl. Kesp.: DAPTS~-
NASA-GSFC)

The reliability of the systems and applications
software must be maintained and assured it thea
operating environment., It will ke assumed that
the oriyjinal program specifications are correct
and that the software has been proporly
implemented and executed. The perfcrmance of
the software during LACIE 1A and 1B will te
used to cartify reliability for LACIE II.

SECURITY REQUIREMENTS
Yot applicable

DELIVERY REQUIREMENTS

{Regy'd ty DAPTS; Cat. 1; Impl. Resp.:
CAPTS/NASA-DSAD and NASA-GSF(C)

JSC sends controlling irformation and data to
E> included in the MSS tape header record to
GSFC in machine-readable form. The initial
conditions are sent on nine-track CCT, and
changes are made on punca cards, MSS data
tapcs output from th2 NASA [Data Procwssing
Facility (NDPF) at GSFC are shipped to the
Real-Time Computer Complex (RTCC) at JSC cn a
daily basis.

CUALTITY ASSURANCE (QA) AEQUIREMENTS

(Req'd by ASVTB; Cat. 1; Impl. Resp.: DAP1S)
The LACTE Cuality Assurance Plan is t2ing
prepared under the directiocn of the Quality
Assurance ManijJer. The in-lins QA Functions
vill be implemented, in most cases, hy the
orgyanizaticn involvad,

A seot of Quality Assurance procedur2es has been
prepar2d by each organizational element in
LACIE and audited by Quality Assurance. This
document, which will be publisned in the near
future, will provide a )A baseline {or e¢ach of
tLe elements in LACIE.

Gensral Requiraments

The followinyg general r>quir~2ments should ke
considered during preparation of the Quality
Assurance Plans,
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8.6.1.1

8.6.1.2

B.6.1.3

8.6.1.4

Yalidation of modifications (Required by DAPTS;
Category 1; Implementation Responsibility:
DAPTS NASA-GSFC) .- Development of a mechanisn
is required for independent validation of all
hardware, software, and procedural
modifications prior to their isplementaticu
into the system. Benchmark tests should ke
developrd, run off-line, and verified by a
quality assurance group to ensure that the
output is altered only in the way desired, it
any. Likewise, it should be ensured that all
othar subsystems are unaffected, or, if they
are affected, that they be appropriately
informed with a sufficient lead time to enable
revisions to take place. These revisions
should also be benchmarked in a similar manner.

Sample segment_data (Rejuired by DAPTS;
Category 1; Implementation Responsibility:
ISRRS/NASA-CSAD) .- All sample seyment data
reccived from GSFC should be screened for data
quality prior to the initiation of production
processing of the data. This will enable poor
data to be detected At the front end of the
system and will provent processing ot
substandard data which would go undetected
until the results of CAMS processing are known.
I+ will enable data to b2 reordered soconer in
the tiological time frame and will give a
tetter chance tor successful acquisition and
processing of yood data in a timely manner.

C;E;gory 1?-f551e55ntation Kesponsibility:
DAPTS-NASA/DSAD & NASA/GS5FC) .- Products
delivercd or received across oryanizational or
subsyst:m interraces should be checked.

Discrepancy_r2porting (%equired by DAPTS;
Category 1; Implementation Hesponsibility:
ISRRS) .- A method or reporting problems within
the system is required. Ciscrepancy ieports
(DR's) will be used to alert quality assurance,
managem-nt, and operating units of any
deficiencies in the system. The DR may ke
initiat=3d by anyone, but its resolution will he
coordinated by th= QA group. The procedures to
be followed in closing DR's are specified in
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the LACIE Quality Assurance Procedures
docuament.

Be6.1.5 Stop=-work_ordars {(Required by DAPTS; Category
1; Implementation Responsibility: ISRSS) .-
When a unit has develop-d a major problem and
is consistently producing an inferior product,
more drastic action is required. A "Stop-Work
order" would be issued by the QA group based
upon inspection ot the product defect as
r=ported by a DR or by inspection of a line or
boench mirk test. The Stop-Work Order would te
signed by the respective QA operdations, and
unit managers. As a result, all operations in
the aff-cted area would stop immediately until
the problem is correctedi, The system would
ramiin in a down condition until QA is
satisfi-d, based upon a line test or benchmark
test inlicating that the system is capable ot
continuing its operaticns. At that time the
Stop-Work Crder would be formally lifted ty the
aforementicned managers, or at least th2 system
#ould b put into a "conditional restart" mod-=,
pending inspection of tne first products
groduced,

8.6,2 Specific_Reyquirements_ (DAPIS)
The folloving specific DAPTS related
requirements shall be covered by the Quality
Assurance Plans,

B.6.2.1 GSFEC/JSC_tape _unit _compatibility (Required by
DAPTS; Category 1; Imgplementation
Responsibility: NASA-L3AD) .- The compatibility
of GSFC and J5C magnetic tape units (MTU's)
must be periodically verificd independently of
the transmission of actual data. Such thinys
as skew angles, parity errors, inter-record
gaps, and g2noral read-write performance ot the
#TU's should be checked. Standards of
performence require detinition, and procedures
nred to b2 dev=loped specirlying the acticn to
ke taken when dszviations are detectei.

Behole2 GSFCy/JSC_Intertace_Control Document (kegquired
hy NAPTZ; Category 1; Implementation
Responsibility: NASA-LCSAD).- The adherence to

provisions ot the GSFC/JSC ICD requires

8-4

~nicinal CAGE IS



8.6.2.3

8.6.2.4
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periodic verification. Development of quality
assurance procedures is required for incoming
data as well as for data being supplied to GSF<
by JSC.

DAPTS_inputs_from_GSFC (Required by CAMS; e

Category 1; Implementation Responsibility:
DAPTS/NASA-GSFC) .~ Inputs received from GSEC
vill include Landsat multispectral scanner
(MSS) computer tapes and status informaticn
concerning whether or not a segment has been
acquired, whether an order exists for
acquisition/processing in the GS¥C data base,
reasons for data rejection, and whether or not
processing has been completed.

CCT_checks (Required by LAPTS; Category 1;
Implementation Responsibility: NASA-DSAD).-
Upon receipt of the CCT, the physical tape
sorial number and the tape identification
numrkter should be checked against the GSFC L
Magnetic Tape Receipt to ensure proger tape
accountability., Also, it must be verified that
the tape, as labeled, is a JSC LACIE input
tape. Subsequent audits should also be made of
the logyiny operation, to ensurc that the tape
numhers are correct. Periodic physical audits
should be made of the Library to ensure that
the tape lcgs represent physical reality and to
account for amny discregancies. Quality checks
are to be performed on the input CCT to assure
that th-> tape and data meet the processing
standards of JSC. Checks should be made for
rrad/parity errors, tormat errors, physical
tape errors, proper =nd-of-rile (EOF) marks,
and continuation tlagys.

Subsequint to duplication of the data tape, the
duplicat=a tapes should be compared with the
original data to ensure a one-to-on=
correspondencs between them. The tape latel
identification ot the duplicate tapes should be
verified. The header rccord of each filae
should he accessed and tho site identification,
tape id-ntification, data quality, number ot
cut-cf~-sync conditions, c¢loud cover, and JSC
film processing information should be veritied.
The center point coordinate ot each site should
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8.6.2.5

8.6.2.6

B8.6.2.7

8.6.2.8

8.6.2.9

be compared with the expected values at that
time., Each sample segment flagged for
processing by the Production Film Converter
(PFC) should be listed for a subsequent check
of its output.

Category 1; Implementation Responsibility:
NASA-DSAD) .- The GSFC processing information
transaitted to JSC should be checked for
conmpleteness upon receipt; i.e., segment
acquisition status, rejaction code, and
processing status.,
DAPTS_transaissions_to_GSFC_and NOAA (Required
ky DAPTS; Category 1; Implementation
Pespensibility: DAPTS/NASA-~DSAD).- Data tape
and card updates to the GSFC
acquisition/processing data bases will be
output by DAPTS to accommodate such items as
specifications of sample segment coordinates,
confirmation of data receipt, specificaticn of
traininy sejments, couutries, and biological
windows. Additionally, data tape reorders fer
checkiny quality rejections will be output to
GSFC and to the National Oceanic and
Atmospheric Agency (NOAA).

Acguisitiop reguests (Required by DAPTS;
Category 1; Implementation Responsibility:
DAPTS/NAGA-FS0) .- This subsystem must ensure
that the GSFC acquisition requests specity tha
correct coordinates of the desired site and
verify that the next available coverage is
within the expected biolojical window.

Keypunch_operations (liequired by DAPTS;
Catagory 1; Implementation Lkesponsibility:
DAPTS/NASA-DSAD) .- All keypunch operations must
be followed Ly a verifyiny operation.

Implementation Responsibility: DAPTS/NASA-
DSAD) .- Cards used to transmit data should bhe
listed and checked for proper format, accuracy,
and completeness.
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3.6.2.10

8.6.2,11

8.6,2.12

8.7

8.7.1

B.7.

™)

ORIGINAL PAGE IS
OF POOR QUALITY

Data_tape (Required by DAPTS; Category 1;
Implementation Responsibility: DAPTS/NASA-
DSAD) .- JSC creation cf a data tape for GSFC
should he verified to ensure that all data was
actually loaded on the tage and that the tape
contains no physical errors which would
preclude its usefulness at GSFC.

Data _guality reorders (Required by DAPTS;
Cateyory 1; Implcmentation kesponsibility:
DAPTS/NASA-DSAD.- Data being reordered should
be checked against an output error analysis
report to verify that it was either missing or
ocutside established limits.

Missing data_reorders (Required kty DAPTS;
Category 1; lmplementation Kesponsibility:
DAPTS/NASA-DSAD) .~ All unsatisfied requests for
data should be doutle-checked tefors recrderiny
to ensurc that they were caused by nonrecelpt
as opposed to a loyging orror.

CTHZR OPLERATIONAL REQUIREMENTS

Precautionary measur2s must be taken to ensure
that data requirements are met without
oxcessive data processing and that
substitutions are properly ncted.

General Precautions

Precautions will apply to both electronic data
and none=lectronic data. This section
identifies thosa precautions that relate to
data quality.

{Req'd by DAPTS; Cat. 1; Impl., resp.:
TAPTS/NASA-DSAD)

A procedure for receiving data must he
dev-lop-d that will assure proper m=2asures are
in affect., As a minimum, the zolicwing points
shonld be checked:

A. Actual rec=2ipt

B. Verification of conteats

C. lojyiny of data

D. Notification of receipt ty thc system

E. Temporary storage

F. Distritution
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8.7.3

8.7.4.1

ReTolb.2

(Req'd by DAPTS; Cat. 1; Impl. Resp: NASA-
CSAD)

Assurance should be made that the loygs reflect
the disposition of the data and the
authorization for release,

Transmittal of_ Data_Products

Upon tho transmittal of all data products,
checks should be made to assure that the systen
is intact.

Authorization (Required by DAP1S; Cateyory 1;
Inplementation Responsibility: DAPTS/NASA-
DSAD) .- It must be as~ertained that the
receiving agency personnel are authorized to
reccive the data. All distrihution lists must
be checked to assure proper routing of data.

Shipping (Reguired by DAPTS; Category 1;
Implementation Responsibility: DAPTS/NASA-DSAD
& NASA-GSFC) .- LACIE data should be shipped 1in
containsrs designed to preserve the quality of
the data.




Y
B SECTION 9.0

YERIFICATION BEQUIREMENTS

Bach organization designated vith
implementation resgonsibility shall fprepare a
LACIE Verification Plam, including a conmplete
definition of the verification functions
proposed for verification of the portion of
LACIE for which it is r2sponsible. Eacn
+ >ganization shall submit their plan for
&,proval tc the LACIZ Level III change board
within 90 days atfter the regjuircaents docum:nts
are has-:lined. (Keyguired by ASVB; Category 1;
Implementation Responsibility: DAPTS). As a
sinimum, the verification plan snall include
the following related to the LAPIS subsystem:
A. Each module of the hardvware/softwvare
package shall be functionally verified
before integration into the preprocessing
subsystem., (Required by DAPTS; Catuegory 1;
Implementation Responsibility: NASA/GSEC).
A test JSC Interface Tape will be compiled
in the format prescribed in thec ICD and
transmitted to GSFC to activate taec SSEC
acquisition-preproc2ssing operatiorn.
(Required by DAPTS; Category 1;
Implementation Responsibility: NaSA/DSAL).
GSFC will, in response, submit test data
tapes thnat are output in various stages of
checkout of the GSFC hardware/software
modifications. These tares will contain
data in the format prescribed by the ICD
and will normally r2sult in increasing
amounts of real data being i1ntroduced as
the system nears a "full-up" status.
{Recuired by DAPTS; Cateyory 1;
Implementation R=sponsibility: NASA/GSFC).
C. A spot check will be made ot a portion of
*the sample segments having undergon2
preprocessing ror the Novemper Systom
(Phases 1A and 18) . 1Thnis check for
positional daccuracy will entail locatiny
the center point of these sejments with
resvact to the map coordinate systam
{ONC'3), arnd a record will be made of th=
discrepancy in Landsat and map coordinates.
(Re.;uir-d by DAPTS; Catcyory 1;

by
.
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D.

Isplementation Responsibility: NASA-
SEAD/PSO) .

A spot check vill be made of the initial
Phase 1A and 1B imagery to verify that the
registration module of the subsystem is
vorking properly. This initial check will
use overlaid transparencies and visual
analysis of the resultant match to verify
that the correlation algorithe is finding
the proper match point and that tae
registration algoritha is performiny
properly. (kequired by DAPTS; Category 1;
Implementation Responsibility: CAN3).

9-2
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SECTION 10.0
RESEARCH_REQUIREMENTS

The CAPTS subsystem requires the following
research to be conducted:

Alternate Techniques fcr Correlation and

Rejistration -

A.

The investigation of the use ot alternate
correlation algorithms on LACIE type data
should be pursued. Tnis investigation
should continue until the present
correlation and registraticn technigue is
satisfactory. (Required by 0APTS; Category
1; Tmplem=ntation Fesponsibtility: NASA-
SEAD/RTE[LARS)).

Full-frame registration - Full-tramo

registration has bean identified as a

possitle requirement for LACIE. Althouyh

the rirm requirement dows not exist, the
possibility for requiring and usinyg this
technigue seems real enough to sugport
res~arch related to this mode of
reqistration. It is5 not ¢nvisioned that
the results of this rasearch will feed
diroctly into the initial full-up version
of the LACIE processing system, but that
the results would be available to sugport
devi:lcpment cf some fcllow-on version of
the system. 1In conjunction with this line
of resedrch, activity is required in the
followiny arcas:

1. Development of efficient alyorithms to
pertorm the registration on a full-
frame basis. Candidates might include
the linear or lov-order piecewise fit,
with continuity between pieces, and a
global treatment using a higher crder
polynomial. (kRequired bty DAPTS;
Catrgory 2; Implementation
Responsibility: NASA-SEAD/KTeE).

2. In conjunction witu full-frame
rejistration, a number of allied topics
need to ke investigated. These incluie
the problem of iinding reasonatly
stable (radiometrically) kinds of
things in a Landsat image ror use as
control points to support either imaye-
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to-image or image-to-ground
registration. (Required by DAPTS;
Category 2; Isplementation
Responsibility: NASA-SEAD/KRTEE).

3. An additional problem connected with
full-frame registration is that of
generating, stcring, and using ground
control points. An investigation
should be performed to find a suitable
and efficient algoritha for extracting
map coordinates for appropriate pcints,
storing thess points as part of a data
base, and automatically calling ug the
desir=d points tor a yiven trame of
data. In addition, the algorithm
should correlate tne stored point with
the corresponding isage point,
introduce the stored ground coordinate
informaticn, and yenerate
transformation coefticients that
provide a means for locating any pixel
vith raspect to the ground, or vice
versa. (Required by CAPTS; Category 3;
Implementation Responsibility: NASA-
SEAD/RTEE) .

Registration capability of the Imaye 13C

(Required by DAPTS; Category 2;

Isplementation Pesponsibility: NASA-

SEAD/RTHE) - The Image 100 may have some

application as a backup system for LACIE

processing. Cne of the functions that
should he considareu for inclusion is the
capability tc perform registration of the
temporally scparated LACIE data sets. This
would ontail invastigatinyg many of the same
aspocts of data registration discussed in
the paragraph apove, but in the special

context of the Imay~> 102 system and 5- x 6-

ne (9 x 11 km) d1ata sets., lovestigation

topics should also include suca tninygs as
input/output r-quiremants, throughput
ratcs, methods or roducing tune size cf tae

search areca (currently 10 x 11 nm (18.5 «x

20 km)), and consideration ot speciil

hardwired correlation dJdevices.

10

1
o

- —-
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SECTION 11.0

The DAPTS subsystem requires the fcllowing test
and evaluation to be conducted:

A.

Altcrnate Techniques for Correlation and
Registration (Required by DAPTS; Catecgory
2; Tmplementation Responsibility:
NASR/SE&EAD-FSO/RT&E) - Alternate
correlation/registration alygorithas
dev~loped under the research progranm,
discusscd in the first subparayraph of
section 10, shall ke tested and evaluated
using Landsat data in 5- x 6-nm (9 x 11 km)
format. This testing and evaluation shall
consist of a gquantitative ascessment of
registration accuracy in terss of number of
pixcls of misreyistration at a number of
points in the registered image. The
throuyghput rate of tne algoritha saall also
be e¢valuated in terms of its ability to
supnort LACIE on available hardware
syst=nms.

Full-Fram=2 Kegistration (negyuired by BAPTS;
Catryory 2; Implementation Responsibility:
NASA/SEAD-RTEE) - The accuracy of a full-
frame registration of Landsat data shall be
tested by checking for misregistration at a
large number of points in the registered
frames. An assessment of throughput rates
on available systems shall also be made,
alony with an assessment of the capability
tc support the LACIE cperation with the
caniidate full-frame registration
algorithn.

Reyistration capability ot the Imaje 107
(Required by DAPTS; Cateyory 2;
Implementation Responsibility: NASA-
SEAD/RTEE) - A test and evaluation shkall be
coniucted of any algorithe developaed and
implewented on the JMAGE 10) systean in
support or LACIE. Assuming that a
hariwired Fourier Transtorm techniyue is
employ2d, the assessment will include a
quanititative evaluation of the accuracy and
reliabiliry of the resulting correlations
on LACIE type Landsat data. Thoe evaluation
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will also consider the throughput rate
achievable on the Image 100,

Cloud Cover Detection Algorithm (Required
bty DAPTS; Category 2; Implementation
Responsibility: NASA/S&EAD-RTEE) - The
cloud cover detection algorithm used by
GSPC will be evaluated by visual analysis
of extracted portions of full coverage
CCT's in which 10- x 11-mile segments
having varying amounts of cloud cover have
been identified. The results of the visual
analysis will be compared with the
percentage of cloud cover listed by GSFC
for that particular segment.

NASA-JSC
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