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CLASFYG PROGRAM
1.0 SCOPE

This document contains the description of the CLASFYG computer program.
The program calculates coefficients to fit the model

G(t)-A(t)“ -a(tz-tz) for t > t
t— e 0 - 0
0
and

G(t) = A for t <t

where G is the greenness and A is the soil line, to the time trajectory
of each pixel in a specified region of a segment. A disk file is written
with a Universally formatted header record and line records recording the
a, B, tg and CHI-Square value for each pixel on the scan line.
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2.0 APPLICABLE DOCUMENTS

The following documents form a part of this specification: AD 63-2457-3308-01

Transferring of Badhwar Software.

AD NAS 9-15200 Technical Memorandum Format Specifications for LACIE
(Phase III) and Accuracy Assessment Computer Data Products.
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3.2 CLASFYG PROCESSOR SYSTEM FLUWCHART
The system level data flow diagram is shown in figure 3.1.

The following system flowchart assumes the use of the EXEC file described
in Appendix C.

Acquisition data files (5-8) {
on multifile tape(s)

(Segment mmber) LISTG A

. 1
ORIGINAL PACE [S i
OF POCGR QUALITY |
3.0 SYSTEM DESCRIPTION
3.1 HARDWARE DESCRIPTION |
} The software for CLASFYG is operational on the IBM 3031 computer at Purdue.

Summary
report on
disk
CLASFYG
| computer —
program
(Segment mumber) USERT A A

coefficients
file

User
‘ ' ’ information ;
) file on
disk A g

, (Segment number) LANOSUN A

Data from }

Figure 3.1
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The inputs and outputs shown on Figure 3.1 are de:zcribed briefly here.
A more detailed description is given in section 3.4.

Acquisition data files - Header record and 4 channels of data for
each of 5 to 8 acquisitions (See Section
3.4‘3).
User information file - User information file supplying crop, f
!

initial guesses for greenness values,
training field vertices and optional
test field vertices (See Section 3.4.1).

Data from RT4E data base file Segment number, number of acquisitions,
Landsat numbers and sun angles (See Section

3-4-2_‘-

Summary Report - Report of date and time of processing,
crop vertices for training field,
acquisition dates, all statistical data
created by CLASFYG and time taken to
execute the program.

each data record containing the Alpha,
Bete, to and CHI square values for each of
the 196 pixels in a line of acquisition

i data (See Section 3.4.4).

L Coefficients File - File of one header and 117 data records,
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CLASFYG Hierarchy Diagram

CLASFYG (CLASFYG)*--=CROPG (CROPG)---MOVSYM (CROPG)

---NUMBFL (CROPG)
--=NUMBR (CROPG)

~==RDEXEC (RDEXE(

--~RDFLES (ROFLES)--RDVERT (RDFLES)
---RECT  (RECT)

---SDEV  (SDEV)

ee=TRIXM (TRJIXM)---F2ERVG (F2NCTG)
-=F2NCTG (F2NCTG)
--FCHISQ (F2NCTG)
-=MTINV1 (MTINV1)

* Parentheses enclose the name of the file which contains the source
statements for the named program which precedes them. For example,

PROGRAM (Source statement file name)




3.3 SOFTWARE DESCRIPTION

The CLASFYG program fits a model to the time trzjectory of each pixel in a
specified region of a segment (usually this region is the whole segment).
The time trajectory consists of a plot of the greenness values for a

particular pixel on various acquisitions as a function of time. The model
is given by

6(t) = A ({:) .

and

2 2
-g(to -t°) fort 3'tu

G(t) = A for t < to

where G is the greenness and A is the "soil 1ine". The CLASFYG program

produces estimates of the parameters A, o, B and to for each pixel which
give the best fit to the trajectory defined by the data for that pixel.

It also calculates a value for xz which describes the goodness of fit.

The first stage of the processing consists of determining starting values
for A, a, B and tb which are subsequently ysed as starting points for
fitting the model to pixels in the test area.

These starting values are determined using the data in a training field
selected by the user and a set of initial "guesses" for these parameters

also input by the user. The training field should be a field of the crop

of major interest. Also during this first stage, an array SGMX is calculated
which contains the standard deviations of the pixels in the training field
for each acquisition used. These are used in weighting the acquisitions

when fitting the model to the pixels in the (est area.

The second stage of the processing consists of fitting the model to each
pixel in the test area starting the iteration procedure for each pixel

with the starting values calculated in phase I. When this is completed

the final values for a, B, t° and xz for each pixel are output as a
formatted disc file. Also a summary report is printed on the line printer.
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3.4 FILE DESCRIPTION

3.4.1 USER INFORMATIO! FILE (Segment number) USERG A

The following records describe the name of the crop, the initial guesses
for the coefficients for greennesc and the training and test field:c and
allows the user to input any number of free-form comments.

In record types 1-5 the "keyword" is in columns 1-4 and any parameter or
comment data is in columns 11 through 72. lMumbers in a series are
separated by commas; blanks are cptional.

Record types 6 and 7 which describe the fields are blank in columns 1
through 10 and the field definition is in columns 11-72,

Record type 6 must follow ine "*END" record and must preceed record type 7.

Record type 7 is optional, but if it exists it must follow record type 6.

1. "COMMENT" record
EXAMPLE: COMMENT THIS IS AN EXAMPLE EXECUTION OF THE PROGRAM
These records allow the user to enter any number of free-form comments.

2. "CROP" record
EXAMPLE: CROP CORN

This record specifies the 4 character name of the crop of interest.
The name begins at the first non-blank character.

3. "GREENNESS" record
EXAMPLE: GREENMESS 12.00, 11.50, 1.50, 1.50

This record specifies the initfal guesses for the A, Alpha, Beta and t,
values of the crop in the training field.




- VERENEERES

"SUNANGLE" record

EXAMPLE: SUMANGLE 45, 47, 51, 46, 42

This record specifies the sun angles and is used only if the sun angles
in the data base are wrong.

“*END" record
This record specifies the end of the user information except for the
definition of the training field and test field.

“TRAINING FIELD" record

EXAMPLE : (1,1), (97,100), (97,120), (125,110), (100,100)
This record specifies the coordinates of the corners of the training
field. The format of the line is as follows:

(1, 1) Dummy variable to be used for sample skip factor and
1ine skip factor; not currently used.

(x,. Y]) Unper leftmost corner of training field expressed as
(sample, line).

gaz. Yz) Upper ~ightmost corner of training field expressed as
(sample, line).

(X,s Y,) Lower rightmost corner of training field expressed as
S 9
(sample, line).

(x4. Y4) Lower leftmost corner of training field expressed as
(sample, line).

"TEST FIELD" record

EXAMPLE (1,1), (1,1), (196,1), (196,117), (1,117)

This optional record specifies the coordinates of the corners of the
test field. The default is the whole segment. The format is the same
as the format for the training field record.
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! .2 ACQUISITION DATA FILES

ORIGINAL PAGE i3 ]
OF POOR QUALITY

| : fullowing records of the 5 to 8 acquisi“ions data files are input to the

l \SFYG program and are read by ROFLES.

ese files each contain 4 channels of LANDSAT data for one acquisition.
k an acquisition is used twice the corresponding file wili be duplicated.
’ te that these filus are all 1n universal format. Record 1 is read with

17(180A1) fornat statement; records 2-118 are read with 3 5(180A1) format

tatement.

ecord

By tes

LA

.

118

1-3060
1-72
73-268

269-464
465-660
661-856

1-856

1-856

1-856

Contents

Header record in universal format.
Filler.

Gray level values for the 196 samples of and 1
for line 1.

Gray level values for the 196 samples of band 2
for line 1.

Gray level values for the 196 samples of band 3.
for line 1.

Gray level values for the 196 samples of band 4
for Tine 1.

Same data format as record 2; gray level values
for bands 1-4 for line 2.

Same data format as record 2; gray level values
for bands 1-4 for 1ine N-1.

Same data format as record 2; gray level values
for bands 1-4 for line 117.
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3.4.3 DATA FROM RTAE DATA BASE

LANOSUN FILE ©

The following records describe the segment number, the number of acquisitions,
and the date, sun angle and Landsat numbers for each acquisition.

Record
1

L I R

Bytes Format
1-4 A4

1-4 14

1-56 8(2X,AS)
1-32 814
1-32 814

Contents

Segment number,

Number of acquisitions.
Acquisition dates.

Sun angles.

Landsat numbers. ‘

e |




3.4.4 COEFFICIENTS FILE

(Segment number) COEF A

The following records are output from the CLASFYG program:

Forma t

Record
1

2-118

Bytes Format Content:;
1-3060 17(180A1) Header record in Universal format.
3136 18(45A4) Coefficients Alpha, Beta, to and CHI-square

Detailed format

Record
1

N N

Words

for the 196 pixels on 1 line.

Contents

1-765
1

e W o™

T1+N*4
2+N*4
3+N*4
4+N*4

781
782
783
784

Header record in Universal format.

Alpha value for pixel 1 in 1ine 1 (computational integer).
Beta value for pixel 1 in line 1 (computational integer).
t, value for pixel 1 in line i (computational integer).

CHI-square value for pixel 1 in 1ine 1 (computational
integer).

Alpha value for pixel N+1 in line 1 (computational integer).

Beta value for pixel N+1 in 1ine 1 (computational integer).
to value for pixel N+1 in line 1 (computational integer).

CHI-syuare value for pixel N+1 in line 1 (computational
integer).

Alpha value for pixel 196 in line 1 (computational integer).
Beta value for pixel 196 in 1ine 1 (computational integer).
t, value for pixel 196 in 1ine 1 (computational integer).

CHI-square value for pixel 196 in 1ine 1 (computational
integer).

3-9
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Coefficients file (continued)

| Record Words
| 3 1-784
M+ 1-784
118 1-784

S T ——————

Contents

Same data format as record 2; Alpha, Beta, to and
CHi-square values for 196 pixels of 1ine 2.

Same data format as record 2; Alpha, Beta, to and
CHI-square values for 196 pixels of l1ine M.

Same data format as record 2; Alpha, Beta, t° and
CHI-square values for 196 pixels of line 1177




3.5 DETAILED SOFTWARE DESCRIPTION
3.5.1 CLASFYG

Purpose

CLASFYG uses a user determined training field in a full scene to determine
trajectory coefficients for each band of radiance values to fit the model
defined in section 1.0. These coefficients Alpha, Beta, to and CHI-square
are written for each pixel to the output file described in section 3.4.3.

Linkages
CLASFYG calls CROPG, RDEXEC, CPTIME, RECT, SDEV, TRJXM and RDFLES.

Interface

Calling sequence:
Not applicable (an EXEC that can be used to call CLASFYG is described
in Section 4.0).

Calling sequence parameters:
Not applicable.

Labeled COMMON parameters:
Full description of labeled COMMON blocks are contained in Appendix A.

Element Input/
Label Variable Position Qutput Description
JLINES/ LINENO 2 [} Line number,
JLINES/ IDATA(856,8) 3 1 Radiance values for
a maximum of 8
channels.
/LINES/ NOACQS 4 ] Number of acquisitions.
/MISC/ NOACQ 1 1 Number of acquisitions.
/MISC/ ACQDT(8) 2 I Acquisition dates.
/MISC/ KSEGM 3 I Segment number.
/USER/ ICROP(4) 1 I Name of crop.
JUSER/ ZX(4) 2 I Initial guesses for
coefficients A, Alpha,
Beta and to.
JUSER/ SANGGG(8) 3 ] Sun angle correction
factor.
3-11
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J
Blank COMMON parameters:
None.
Inputs
Unit Type
7 Seq. data
| 1 Seq. data
12 Seq. data
13 Seq. data
| 14 Seq. data
2 15 Seq. data
| 16 Seq. data
| 17 Seq. data
18 Seq. data
21 Seq. data
| 30 Seq. data
Qutputs
ﬁ Unit Type
| 6 Report
! 8 Seq. data
30 Seq. data
| Storage requirement

Not applicable.

Description

Description

Data from RT&E data base (See Section 3.4.3). *
Acquisition data (See¢ Section 3.4.2),
Acquisition data (See Section 3.4.2). {
Acquisition data (See Section 3.4.2).

Acquisition data (See Section 3.4.2).

Acquisition data (See Section 3.4.2).

Acquisition data (See Section 3.4.2) optional.

Acquisition data (See Section 3.4.2) optional.

Acquisition data (See Section 3.4.2) optional.

User defined parameters (See Section 3.4.1). 3
Scratch file to reformat data.

Description

Summary report,

Header and coefficients Alpha, Beta, t0 and
CHI-square.

Scratch file to reformat data.

CLASFYG calls CROPG to read the user specified parameters crop of interest
and initial guesses for greenness coefficients A, Alpha, Beta, ty:

CLASFYG calls RDFLES to read the header record and the parameters for the
training field.

CLASFYG then calls CPTIME to get the current time and date and writes the
report heading.

- 3-12 o ‘d‘
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CLASFYG calculates the minimum and maximum boundaries for pixels in the test
field, calculates days elapsed from the beginning of the year as a multiple

of 100 for each acquisition date and sets a switch if an acquisition date is
used twice,

The rectangular field bounded by the minimum and maximum pixel numbers and
Tine numbers is then processed using the following steps:

A 1ine of radiance values is read.

Each pixel in the field is checked to be in the training field.

The values for the pixels in the training fields are used to calculate a
greenness value which is saved in a matrix.

when'suff1c1ent pixels have been accumulated, the mean and standard deviation
are calculated for the test field.

CLASFYG calls TRJXM to calculate improved values for A, Alpha, Beta and to and
a CHI-square value for the training field.

The header record is constructed from constants in the program, input from the
user parameter file and the current date. The header record is written as
the first record on the new classification file.

CLASFYG then evaluates the test field using the following steps:

A line of pixel data is read and the greenness value calculated TRJXM for
every pixel on the line is called for each of the pixels.

The values for Alpha, Beta, to and the CHI-squares are calculated by TRJXM
for each pixel.

The 1ine of pixels coefficients for Alpha, Beta and to and the CHI-square
value is written to the coefficients file.

Flowchart

Not applicable.

Listing
See Appendix D for program.
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3.5.2 SUBROUTINE CROPG
Purpose

CROPG reads and analyzes cards describing the initial guesses for A, alpha,

beta and t, for the training field, the name of the crop and optionally the
sun angle.

Linkages
CROPG 1s called by CLASFYG.

Interface

Calling sequence:
CALL CROPG (IERROR).

Calling sequence parameters:

Input/
Argument Qutput Description
IERROR ] 0 if no error occurs;

1 if error occurs.

Function value:
Not applicable.

Labeled COMMON parameters:
Full description of lTabeled COMMON blocks are contained in Appendix.

Element Input/
Label Variable Position Output Description
JUSER/ ICROP(4) 1 /) Name of crop of interest.
/USER/ ZXx(4) 2 ') Initial guesses for A,

Alpha, Beta and to'

Blank COMMON parameters:
None. .

3-14




Inputs

Unit Type Description

21 Seq. data User information file (See Section 3.4.1)
Qutputs
None

Storage requirement
Not applicable.

Description

Each record in the user defined parameter file is read and checked to have a
valid control word in characters 1 through 4 defining the type of information
in characters 11 through 80. If the control word is invalid, an error
message is written and the error indicator is set nonzero; otherwise, the
information is saved in the appropriate common block element. i

Flowchart

Not applicable.

Listing
See Appendix D for program.
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3.5.3 FUNCTION MOVSYM
Purpose

MOVSYM moves characters from array CARD to a series of left-justified words

in array ITEMP.

Linkages
MOVSYM it called by CROPG.

Interface

Calling sequence:
KOUNT = MOVSYM (CARD, ITEMP).

Calling sequence parameters:

Input/
Argument Output Description

CARD I 80 characters of user supplied data.

ITEMP [} Array of left-justified words.

Function Valuye:

Name Description
KOUNT Count of symbols.

Labeled COMMON parameters:
None.

Blank COMMON parameters:
None.

Inputs
None.

§|§
S
A4
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Storage ™equirement

Description

MOVSYM separates the characters in array CARD starting at character 11 and
creates a series of left-justified words in array ITEMP.

Not applicable. i
|

Flowchart

Not applicable.

Listing
See Appendix D for program.

3-17
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3.5.4 FUNCTION NUMBFL

Purpose

NUMBFL changes floating point numbers from characters in array CARD to
computational numbers in arrary XNMVEC.

inkages
NUMR . is called by CROPG.

nterface

Callina sequence:
KOUNT = NUMBFL (CARD, XNMVEC).

Calling sequence parameters:

Input/
Argument  Qutput  Description
CARD [ 80 characters of user supplied data.
XNMVEC ') Array of floating point computational numbers.

Function value:

Name Description
KOUNT Count of floating point numbers.

Labeled COMMON parameters:
None.

Blank COMMON parameters:
None.

3-18
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Storage requi rement
Not applicable.

Description

NUMBFL separates the characters in array CARD starting at character 11 and
creates a series of computational floating point numbers.

Flowchart
Not applicable.

Listing
See Appendix D for program.
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3.5.5 RDEXEC

Purpose

RDEXEC reads the segment number, number of acquisitions, acquisition dates
and Landsat numbers.

Linkages
RDEXEC is called by CLASFYG.

Interface

Calling sequence:
CALL RDEXEC.

Calling sequence parameters:
None. '

Function value:
Not applicable.

Labeled COMMON parameters:

Full description of labeled COMMON blocks are contained in Appendix A.
Element Input/

Label Variable Position Qutput Description
JUSER/ SUNANG(8) 3 P Sun angle for each

acquisition.

/MISC/ NOACQ Number of acquisitions.

1
/MISC/  ACQDT(8) 2
/MISC/ KSEGM 3
/MISC/ LANDST(8) ¢

Segment number.

Landsat number for each
acquisition,

Blank COMMON parameters:

None.

3-20
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Inputs

Unit Type

7 Seq. data
OQutputs
None .

Storage requirement
Not applicable.

Description

RDEXEC reads the segment number, number of acquisitions, acquisiiion dates

and Landsat numbers.

Flowchart

Not applicable.

Listing
See Appendix D for 1listing,

Description
Data from RTAE data base (See Section 3.4.3).

3-21
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J.5.6 SUBROUTINE RDFLES
Puggose

RDFLES reads 1) the header record and one set of vertices or 2) one line of
radiance values.

Linkages
RDFLES is called by CLASFYT.

Interface

Calling sequence:
CALL RDFLES (ITYPE, IDATA, X, Y, IERROR).

Calling sequence numbers:

Input/

Argument Qutput Description

ITYPE I 1 to read header from each acquisition
file and field definition; 2 to read 1
line of radiance values from each
acquisition file.

IDATA(856,8) ') Line of radiance values from each
acquisition file.

X(4) 19 Array of sample vertices defining field.

Y(4) g Array of line vertices defining field.

IERROR 19 0 - no error;

1 - error.

Function value:
Not applicable.

Labeled COMMON parameters:
Full description of labeled COMMON blocks are contained in Appendix A.
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Element Input/
Label Variable Position Output Description
/LINES/ NOACQS 4 I Number of acquisitions.
/LINES/ NXTLNE 1 (') Next 1ine number.
Blank COMMON parameters:
None.
Inputs
Unit Type Description
n Seq. data Acquisition data for date 1 (See Section 4.3.2). i
- 12 Seq. data Acquisition data for date 2 (See Sectiun 4.3.2).
13 Seq. data Acquisition data for date 3 (See Section 4.3.2).
14 Seq. data Acquisition data for date 4 (See Section 4.3.2).
15 Seq. data Acquisition data for date 5 (See Section 4.3.2).
16 Seq. data Acquisition data for date 6 (See Section 4.3.2).
Optional.
17 Seq. data Acquisition data for date 7 (See Section 4.3.2),
Optional.
18 Seq. data Acquisition data for date 8 (See Section 4.3.2).
Optional.
Qutputs

Storage requirement
Not applicable.

Description

If ITYPE=1, RDFLES reads the ireader record from each of the universal
formatted acquisition data tapes and the vertices for one field. If ITYPE=2,
RDFLES reads one line of radiance values for each acquisition.
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Flowchart
Not applicable.

Listing
See Appendix D.
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3.5.7 SUBROUTINE ROVERT

Purpose
ROVERT reads one set of vertices.

] Linkages
ROVERT is called by CLASFYG.

Interface |

Calling sequence:
CALL RDVERT (XFLD, YFLD, IERROR).

Calling sequence parameters:

Input/ b
Arqument Qutput Description
XFLD(4) P Array of sample vertices defining field.
YFLD(4) [} Array of line vertices defining field.
IERROR '} 0 - no errors;
1 - error.
| Function value:
[ Not applicable.
P
Labeled COMMON parameters:
f None.
Blank COMMON parameters .
| None.
|
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[nputs

Unit Type
21 Seq. data

Qutputs

Storage requirement
Not applicable.

Descrigt]on

Description

User specified data file (See Section 4.3.1).

ROVERT reads the vertices for one field.

Flowchart

Not applicable.

Listing
See Appendix D.

3-26

e e s it Sl e




Purpose

area.

Linkages

Interface

Argument
§ LINE

PIXEL
YY(4)
| XX(4)
ICOR

| Function value:
Not applicable.

Labeled COMMON parameters:

None.

Blank COMMON parameters:

None.

A - Calling sequence:
CALL RECT (LINE, PIXEL, YY, XX, ICOR).

3.5.8 SUBROUTINE RECT

RECT 1s called by CLASFYT.

Calling sequence parameters:

Input/
Qutput

I
I
I

RECT determines if a pixel lies within the cpecified vertices of a specific

Description
Current line number of pixel.

Current sample number of pixel.
Array of sample vertices defining field.
Array of line vertices defining field.

0 if pixel in field;
1 it pixel not in field.
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Inputs

None.

Qutputs
None.

Storage requirement
Not applicable.

Description

The pixel is checked to be a boundary pixel and considered in the training
field if it is a boundary pixel. If the pixel is within the minimum and
maximum 1imits of the specified area, the angles created between 'ines
drawn between the pixel and boundary pixels are calculated and summed.

If the sum of the angles is 360; the pixel is considered to be in the
specified field.

Flowchart

Not applicable.

Listing
See Appendix D for program.
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3.5.9 SUBROUTINE SDEV
Purpose

SDEV calculates the mean and standard deviation of a vector.

Linkages
SDEV 1s called by CLASFYT.

Interface

Calling sequence:
CALL SDEV (X, N, XB, S).

Calling sequence parameters:

Argument m Description

X(N) I Array of values.

N I Number of values in array X.
AB ') Mean of values in array X.
S P

Function value:
Not applicable.

Labeled COMMON ;aarameters:
None.

Blank COMMON parameters:
None.

Inputs
None.
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Qutputs
None.

Storage requirement
Not applicable.

Description

SDEV calculate: the mean (XB) and standard deviation (S) of vector X with
N points.

Flowchart

Not applicable.

R —— -

Listing _{
See Appendix D for program.




3.5.10 SUBROUTINE TRJXM

l Purpose

%
TRJXM makes a least-square fit to a nor-linear function to calculate l
coefficients for the curve. |

l Linkages
TRJXM is called by CLASFYG. i

Interface

Calling sequence: i
CALL TRIJXM (X, Y, SIGMAY, NFILES, NTERMS, MODF, A DELTAA, SIGMAA,
FLAMDA, YFIT, CHISQR).

Calling sequence parameters: -*
Input/
Argument Qutput Description
X I Array of Julian day/100 for acquisitions.
. Y I Array of dependent variables.
} SIGMAY I Array of errors on Y,
} NFILES [ Number of acquisitions.
l NTERMS I Number of degrees of freedom. i
' MODE I Nnt used, was switch for calculation weight. ;
| ESTIM 1,0 Array of coefficients A, Alpha, Beta and t . |
DELTAA I Array of increments for A. |
SIGMAA 0 Standard deviations.
FLAMDA 0 Proportion of gradient search.
YFIT 0 Array of fitted values.
[ CHISLR 0 Residual CHI square value.
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Input/
Argument Qutput Description
IND N/A Not used.
WEIGHT I Array of weighting constants.
[PRINT I Print flag to use in debug.

Function value:
Mot applicable.

Labeled COMMON parameters:
Nore.

Blank COMMON parameters :
None.

Inputs
None.

|§
&

None.

Storage requirement
Not applicable.

Description

TRJXM calculates alpha and beta matrices, using the least-square method,

for defining all parameters of the curve for the selected pixels in the

training field.

The CHI-squarc value of the starting point is evaluated and the modified

curvature matrix is inverted to find the new parameters.

The convergence depends on the CHI-square value and on the size of step.
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If the CHI-square value increases, FLAMDA is increased and the process
is re-initiated. If the CHI-square value descreases, the process is
re-initiated until convergence is obtained. The parameters and uncer-
tainties are evaluated.

Flowchart
Not applicable.

Listing
See Appendix D for program.
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3.5.11 SUBROUTINE F2ERVG
Purpose

F2ERVG computes the derivatives of the function of each of the X values.

Linkages
F2ERVG is called by TRJXM.

Interface

Calling sequence:
CALL F2ERVG (X, I, ESTIM, DELTAA, NTERMS, DERIV).

Calling sequence parameters:

Input/
Argument Qutput Description
X I Array of time points for acquisition.
I I Current index in calling program.
ESTIM 19 Array of coefficients A, Alpha, Beta
and t_.
(]
DELTAA I Array of increments for A.
NTERMS I Number of degrees of freedom.
DERIV )

Array of derivatives with respect to
parameters ESTIM.

Function value:
Not applicable.

Labeled COMMON parameters:
None.
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Blank COMMON parameters:
None.

Inputs
None.

Qutputs

None.

Storage requirement

Not applicable. :

Description

The radiance value and t, are set positive. Y is calculated as the
radiance vnlue/to. If Y is less than or equal to 1, the 4 derivatives
are set to very small numbers; otherwise, the derivatives are set to
calculated values. '

Flowchart

Not applicable.

Listing
) See Appendix D for program.
\
|
E
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3.5.12 FUNCTION FCHISQ

Purpose
FCHISQ calculates the CHI-square value per deagree of freedom.

Linkages
’ FCHISQ is called by TRJFIT and CHNFIT.

Interface

Calling sequence:
GOODFT=FCHISO (Y, SIGMAY, NPTS, NFRET, MODE, YFIT, WEIGHT).

Calling sequence parameters:

Argument é;i;;é Description .
, Y(NFILES) I Array of dependent variables.
SIGMAY(NFILES) I Array of errors on Y,
NPTS | Number of acquisitions.
NFREE I Number of degrees of freedom,
MODE [ Not used.
| YFIT(NFILES) I Array of fitted values.
[ WEIGHT(NFILES) I Array of weighting factors,
ﬁ Function value:
| Name Description
GOODFT CHI-square value per degree of freedom.

Labeled COMMON parameters:
None.

|
|
:
|




Blank COMMON parameters:
None.

Inputs
None.

Qutputs |
None. |

Storage requirement
Not applicable. i

Description
FCHISQ calculates CHI-square value = E( YFIT-Y)/SIGMA)2 ﬁ{

Flowchart

Not applicable.

Listing
See Appendix D for program.

3-37 |




3.5.13 FUNCTION F2NCTG

PUI"QOSG

F2NCTG calculates the value of DERIV from the radiance value, alpha and
beta.

1 Linkages
F2ERVG is called by TRJXM.

‘ Interface

Calling sequence: 1
CALL F2NCTG (X, I, ESTIM, IND).

Calling sequence parameters:

Input/ 'i
! Argument Qutput Description

X(8) I Time array of Julian date/100 for each
acquisition.
I 1 Index in calling program.
ESTIM(4) I Array of coefficients A, Alpha, Beta and t,
‘ IND N/A Not used.
DELTAA(8) I Array incremental values.
l NTERMS I Number of degrees of freedom.
: DERIV(4) ) Derivatives.

Function value: ;

Name Description
YFIT(8) Array of fitted values.

Labeled COMMON parameters:
None.




Blank COMMON parameters:
None.

Inputs
None .

Qutputs
None.

Storage requirement
Not applicable.

Description

F2NCTG calculates the value of the points on the curve from the values of
alpha and beta and the current radiance value.

Flowchirt

Not applicable.

Listing
See Appendix D for program.
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3.5.14 SUBROUTINE MTINVI
Purpose

MTINV] inverts a matrix of order NORDER.

Linkages
MTINV1 is called by TRJXM.

Interface

Calling sequence:

CALL MTINV1 (ARRAY, NORDER, DET).

Calling sequence parameters:

Input/
Argument Qutput
ARRAY(NORDER) 19
NORDER I
DET (/

Function value:
None.

Labeled COMMON parameters:
None.

Blank COMMON parameters:
None.

Inputs
None.

Qutputs
None.
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Storage requirement
Not applicable.

Description

MTINVY uses the Gauss-Jordon reduction techniques.

Flowchart
Not applicable.

Listing
See Appzandix D for program.
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3.5.15 FUNCTION NUMBR

Purpose

NUMBR changes integers from character array CARD to computational numbers in
array NUMVEC.

Linkages
NUMBR is called by CROPTM.

Interface
Calling sequence:

KOUNT = NUMBR (CARD, NUMVEC).

Calling sequence parameters:

Input/
Argument Output Description
CARD I 80 characters of user supplied dat: in character
format. _
NUMVEC '] Array of integer computational numbers.

Function value:

Name Description
KOUNT Number of computational integers

Labeled COMMON parameters:
None.

Blank COMMON parameters:
None.

Inputs
None.
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Storage requirement

Not applicable.

Description

NUMER separates the characters in array card starting at the 11th character
and creates a series of computational integers.

Flowchart

Not applicable.

Listing
See Appendix D for program.

3-43




4.0 OPERATION

4.1 OQPERATING DESCRIPTION

CLASFYG is operational on the IBM 3031 computer at '.ARS, West Lafayette,
’ Indiana.

The CLASFYG program is one of the programs of the BADHWAR SYSTEM. J

CLASFYG requires the use of a D disk which is acsigned as a temporary disk

and an E disk which is used to load LARS routinesonto. The user therefore,
must not assign a disk to his machine using either MODE E or MODE D. These
disks will be assijned as needed.

Prior to executing the CLASFYG program the user must establish on his A disk
a USER INFORMATION file as described in Section 3.4.1.
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4.2 COMMANDS DESCRIPTION

To execute CLASFYG the user will enter the following series of commands
which invoke the JOB CONTROL SOFTWARE. These commands are divided into two
classes namely (1) FUNCTION commands and (2) PROGRAM commands. The FUNCTION
commands, which perform all the functions except executing the program, are
reusable, i.e., once they are invoked they remain in effect until reentered.
The PROGRAM commands, which simply execute the program, must be reentered
each time the program is to be executed.

The following 1ist gives the commands required to execute the CLASFYG
program. They ar2 all FUNCTION commands except the PROGRAM command
CLASFYG. These commands are to be given in the listed order.

START
CLASFYB..ov00s
END

The following sections describe each of the commands in detail. Input

fields are separated by blanks. If more than one word is required to
describe an input field, the description is enclosed in pointed brackets <>.
If an input is optional the field is enclosed in square brackets []. Do

not include these explanatory characters <> [] when actually submitting input
to the computer. To enier a command the user types one input per defined
input field and separates each field with a blank.




4.2.1 START

The START command spools the user's console file. The use of this command
aleng with ithe END command will provide a listing of all information
appearing on the user console file. (If running an interactive job this
is the terminal.) If running a batch job this is a system defined device.
The START command is invoked by the user typing the following:

START




—

4.2.2 CLASFYG

The CLASFYG command is a PROGRAM command is used to invoke the CLASFYG
program. A1l landsat input data is from the LARS RTAE Data Base and a
series of programs {s required to perform the necessary interface. The
following illustrates this software flow.

- -RTEER (LARS ROUTINE)
CLASFYG.....LCGINF........SEGALL (LARS ROUTINE)

. .TSRTHS. ... IVALUE

For a detailed description of the above JOB CONTROL SOFTWARE see appendix
c.

The CLASFYG command must not be given unless the user has established a
user's file on his A disk under the file description <SEGMENT NUMBCR> USERG
as described in Section 3.4.1. Furthermore, the SEGMENT NUMBER must contain
all 4 digits of the segment. For example: segm:nt 0882 dictates that the
USER INFORMATION file be named:

0882 USERG A
The CLASFYG command is invoked by the user typing the following.
CLASFYG <SEGMENT> <ACQ.#1> <ACQ.#2> <ACQ.#3> <ACQ.#4> <ACQ.#5>...<ACQ.#8>
As described in Section 3.4.2, the CLASFYG program requires the user to

specify a minimum of 5 segment acquisitions as input and a maximum of 8
may be specified.

The classification file output from an execution of CLASFYG is written to
a file named <SEGMENT NUMBER> COEF A. The program inputs acquired from
the LARS Data Base and the USER INFORMATION file is spooled to the HOUSTON
printer.
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4.2.3 END

This command closes the user's console file and causes a spooled copy to be
sent to the HOUSTON printer. This command has no effect if the START
command was not previously issued. The END command is invoked by the user
typing the following:

END
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4.3 OPERATING EXAMPLE

For our example we assume that the user has established on his A disk the
required USER INFORMATION file. In addition since our example deal: with
an execution using segment 882 the USER INFORMATION file must be established
under the filename 0882 and filetype USERG.

COMMAND EXPLANATION OR ACTION TAKEN

----------------------------------------------------------------------------

START Spools the console file.
CLASFYG 0882 78150 78159 78186 78313 78221 78231 78267

Executes the CLASFYG
using 7 acquisitions of
segment 882.

END Closes the user's console
file and spools the file
tothe HOUSTON prjnter.
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COMMON BLOCK /LINES/

NXTLNE Not currently used.
LINENO Current line number.
IDATA(856,8) Acquisition data.
NOACQS Number of acquisitions.




COMMON BLOCK /MISC/

NOACQ
ACQDT(8)

KSEEM
LANDST(8)

Number of acquisitions.

Acquisition dates stored left justified in double precision
word.

Segment number stored as 4 character word.
Landsat numbers.
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COMMCN BLOCK /USER/
ICROP(4) Name of crop of interest.
Zx(4,10) Initial guesses for A, Alpha, Beta and to for greenness.
1

SANGGG(8) Sun angles for acquisitiens.
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Variable
FET
ACODT
ACODTE
ALPHEF
RMG
EETREF
BSEG
CHIBUF
CHISH
FHNYAL
CLNDST
CPTIME
DELF
HDR
TALPHA
IBETA
ICHISO
1COR
ICPTIM
ICROP
| 1cuT
IDATH
| IDATE
DAY
l IDIFFC
| IDIFFY
TDUPDT
THOL D'
IHOL D4
I
: ILIM
TMON
INCRE
INTIE ¥
1P IXEL
170
ITYPE
IVCPTM
1YERR

CLASFYG Variable Definitions

Definition

ABZOLUTE VYALUE FUNCTION

ACOUISITION DATES IN ALPHANUMERIC CHARACTER

ACOLUITIZITION DRTES IN 1 CHARACTER WORDS

EUFFER FOR ALPHR YALUES

TEMP YALUE. UZED IN ZUM ANGLE CORFPECTION

EUFFER FOR BETR VYRALUEZ RAFTER TEST PIXEL CALL TO TRJXM
SEGMENT NUMEBER IN CHARRCTERS

BUFFER FOR CH =0, VALUES

FP CHI =0, YRALUE CALC. BY TRJXM FOR CURRENT TEST PIXEL
HOLD APER FDR CHRANMEL FADIANCE YALUES

CONZTANT FOR CONVERTING LANDIAT 2 DATA

ZUBFOUTINE TO FETUPN TODRY S DRATE AMD TIME

NOT UZED

BEUFFEF FOR HERDER

2MD APPRX VRALUE» ALPHR. CALC BY TRJIMX FOR TESIT PIXEL

3PD APPRX YALUE», EETAs CALC EY TRJIMX FOR CURRENT TEST FIXEL
INTGR CHI Z0. VALUE CALC. FOR CURRENT TEST PIXEL BY TR.¥M
RETURN PRARAMETER FFOM RECT, O=PIXEL IN FLDs 1=PIXEL NOT IN FLD
INITIARL CP TIME IM HUNDPEDTHI OF ZECONDS

CPOP IN ALPHANUMERIC CHARACTERS

NOT UZED

BUFFER AREA FOF LIMES DOF PRDIANCE YALUES

ARCOUISITION DATES IN INTEGEF FORMAT

DAY IN CHARACTER FORMAT

ELAPSED CP TIME IMN HUNDREDTHI OF SECONDS

ELAPSED VIRTUARL CP TIME IN HUNDREDTHE OF ZECONDT

INDEX TO DUPLICATE DRTE. ZERO IF MO DUFLICATES

ARRAY OF 1 CHARARCTER WORDE

ARFAY DOF 4 CHARRCTER WORDS

INDE X

ZETs BUT NDT UZED

MONTH IMN CHRRACTER FOFMAT

TEMP VALUE USED IN UMPRCEING PIXELS

INDEX TO LAMNDERT CORRECTIDM FRCTOR

CURRENT PIXEL :

4TH APPRX YALUEs TO» CALC FOF CURRENT TEST FIXEL BY TRJ¥M
INPUT TD SUBR. RDFLE TD RERD HERDER<1> OF RADIANCE VALUET ‘&)
INITIAL VIRTURL CP TIME

2 CHRRACTER YERR




VARIABLE DEFINITION ORIGINAL PAGE 1S
OF POOR
M INDE¥
| JTEGM ZEGMENT MUMEBER AT 1 CHRARACTER WOFDZ
¥EER INDEX
KELANK  CONTTRAMT OF BLANEK
KEQURAL COMITANT OF EQUAL MARK
FrOFRMEF INDEX TO YEPTICEZ FODF TESZT FIELD
KZEGM ZEGMENT NUMBEF AT 4 CHARACTER WORDEZ
KURRCO CURRENT RCOUIZITION
KURCHN CURRENT CHANNEL
| KURPXL CUFPENT PIYEL
| LA INDEX
| LANDET ARRAY DF LANDIAT NUMBERS FOR ACOLIZITIONS
LIMIT MAX CALLT TO TRJXM FOR ERCH PIXEL
LINENO CURRENT LINE NUMEEFR
LMAX MAXIMUM LINE NUMBER FOF EOTH FIELDZ
LMIN MINIMUM LIME NUMBER FOR BOTH FIELDS
LocC TEMP VALUE USED IN UMPRCKIMNG FADIANCE YALUES
MAYPXL MAXIMUM PIXEL :
MINPXL MIMNIMUM PIXEL
MODE HOT UZEDs ORIGINALLY USED TO ZELECT WEIGHTIMNG METHOD
MCPTIM  ENDING CP TIME IN HUNDREDTHI OF ZTECONDS
NMODE CONSTANT OF 0« UZED IN CALL TO TRJXM
NORCH NUMBER OF RACQUISITIONS
NORCEE NUMBER OF ARCOUISITIONS
NORCRE MNUMBER OF RCOUISITIONS
MOP¥XLS NUMBER OF PIXELS
MOTRPX CURRENT NUMBER OF PIXELZ IN TPRINING FIELD
| NTERM NMUMBER OF DEGREES OF FFEEDOM <4)
| NTIME CURRENT DRTEs NOT USED
NYCPTM  ENDING VIRTURL CP TIME IMN HUNDREDTHI OF ZECONDZ
i NXTLMNE NOT UZED
| PELTR 2TH PRRAMETER TRFJXM, CAN BE UIED IM NON-AMALYTIC DIFFEFENTIATION
\ PELTA NOT UZED
OFTX 11TH PRRAMETER IN CALLING ZEQUENCE TO TRJIXM
T FRDFLESZ SUBROUTINE TD RERD FILE DRTR
l RFECT SUBROUTINE TO DETERMIMNE IF PIXYEL IN UIER DEFINED FIELD
ZANG SUN RANGLE RRFAY
ZANGGG  USER INPUT SUN ANGLE
! SDEV SUBROUTINE TO CALCULATE MEARM AND IT. DEVY.
' SETUPG SBUFPOUTINE TO PERD USER INPUT DRTR
‘ IGMATR =T. DEVY. GREEN TRAIM FLDs INDEXED BY RCQ. MO. UIED FOF TEIT FLD
’ SIGMA EFROR ON PARAMETERS FOR FETUFRN FROM TR.XM
- ZIGMAGE  STY.DEV. FOP TPARINING FIELD
| TIN SIME FUNCTION
' STIME STARTING TIME OF DAY IN CHARACTERS FORF HERDEF
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ORIGINAL PAGE IS ©
OF POOR QUALITY

VARIABLE DEFINITION

TIMECP
[ IMEVR
rapmy
TRAINA
TRALFH
TPEETR
TRJ-M
TRTO
TZERD
TOEBLF
VERTFX
WEIGHT
“BETH
HCHIN
XDRY
' “DIF
XGREEN
“IZOP
| YLAMDRA
| “LINE
XMERAN
ZMNTRM
“PIXEL
APIXGR
HTH
ATOL
VYEFTLN
YEREEN

ELAPSED CP TIME IN MINUTES

ELARPIED VIRTUARL CP TIME IN MINUTEZ

TODARY S DATE

12T APPRX VRALUE CRALC IM TRJXM FOF TRAIM FLD. UIED IM TEIT TROMM
ZND RPPRPY WRALUE CRALC. IN TRJXM FOF TRAIN FLDs LIED IN TEIT TRUMM
ZRD APPRX VALLE CPRLC IM TRJUXM FOF TRARIM FLD. LUZIED IMN TEIT TRJUM
TUEROUTINE TO CALCLILATE FIT ON TRAINING FLD AMD THEM TEIT FIKEL
4TH APPRX YALUE CALC IM TRJXM FOR TRAIM FLDs UZED IN TEIT TRPUVM
4TH APPr¥ VALUEs TO0s CALC FOR CURFENT TEIT PIXEL BY TR.IXM

EUFFER FOF TO ARFRY RFTEF TEIT PIXEL CALLZ TO TR.)¥M

UZER SUPPLIED LINE VEPTICESD

1.7 ZIGMAYes2y WEIGHT FACTOR UIED BY TTATIZTICAL FOUTINES

FP 2ND AFPPX VALUE CRLC. BY TRJIMY FOFP CUFFEMT TEIT PIXEL
INITIALLY 200, THEMN CJRRENT YALUE OF CHI I0 AFTEP CALLS TO TRJXM
FL. PT. YALUES FOF DRYS OF YERR .~ 100,

FL. PT. TEMP HOLD RREFR

GFREENNESS VRALLUES FOF TRRIN PIXELS

CHI 0. RFTER EBOTHI CALLI TO TRJXM

INCRE PRRAMETEFs ZET 1.E-02 17 CALL TO TR.XM. MODIFIED BY TRIMM
FF UZEF ZTUPPLIED LIME MUMEEF FOF CALL TO FECT

MEAN OF GFEENNESZ VALUEZ FOR TRRINIMNG FIELD

RREAY OF MEANS FOF TRPAINING FIELD ACOUIZITIONT

FP UZEP TUPFPLIED fPIXEL MUMBEF FOF CALL TOD RECT

ARRAY OF SREENNEIT VYALUET FOR PIXELS

TEMP

TOLERAMNCE FACTOR USED FOR TRJXM FIT CHECK

UZER SUPPLIED PIXEL VERTICES

GREENMEZS YALUES FOR TRAIMIMG FIELD
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