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1. INTRODUCTION 

For many yea r s ,  t h e  E a r t h  Observat ions  Div is ion  (EOD) o f  t h e  
Lyndon B. Johnson Space Canter  (JSC), Nat iona l  Aeronaut ics  and 
Space Adminis t ra t ion  (NASA), has  sponsored r e sea rch  on image 
a n a l y s i s  techniques .  F i n a l l y ,  i n  1970, it adapted t h a  Purdue 
Univers i ty  Laboratory f o r  ~ p p l i c a t i o n s  of Remote Sensing System 
(LARSYS) f o r  u s e  on t h e  Univac 1108 a t  JSC. The p r e s e n t  system, 
now c a l l e d  EOD-LARSYS, i s  a d i r e c t  descendant of t h a t  o r i g i n a l  
sys  tam. 

Since 1970, EOD-LARSYS has  evolved independent ly  of  Purdue 's  
LARSYS. The systems have evolved t o  t h e  p o i n t  t h a t  they  
d i f f e r  s i g n i f i c a n t l y .  EOD-LARSYS r e f l e c t s  t h e  e a r l y  i n t e r e s t  
of EOD i n  a i r b o r n e  scanners ;  s i g n i f i c a n t  programs from t h e  
Skylab n ~ i s s i o n s  ; and, c u ~ r ~ + : r ~ t l y ,  t h e  development of programs 
f o r  worldwide moni tor ing r>C crops .  

T h i s  document, Volume I of  a set of f o u r ,  p r e s e n t s  b r i e f  i n s t r u c -  
t i o n s  f o r  t h e  usa  of  EOD-LARSYS. Simple examples a r e  p resen ted  
t o  demonstra te  t h e  u s e  o f  each processor .  Tables  of necessary  
informat ion are inc luded ,  such as c o n t r o l  c a r d s ,  processox i n t e r -  
a c t i o n ,  and t h e  l i k e .  I n  s h o r t ,  t h i s  document p r e s e n t s  a l l  t h e  
informat ion needed t o  make immediate, s imple  use  of a l l  t h e  
processors  i n  t h i s  system. I t  should be s u f f i c i e n t  f o r  many 
users .  

EOD-LARSYS can be used i n  very  complex ways. Volume I1 of  t h e  
EOD-LARSYS documentation con ta ins  g r e a t e r  dep4:h of d e t a i l  on 
a l l  s u b j e c t s  mentioned i n  t h i s  document. Like t h i s  document, it 
con ta ins  examples of  system use ,  bu t  t h e  examples t end  t o  be 
more complex. 

Deta i led  documentation of  t h e  i nd iv idua l  programs comprising t h e  
EOD-LARSYS is  given i n  Volume 111. With t h e  except ion  of  u t i l i t y  
r o u t i n e s ,  t h e  programs are grouped by processor .  Fo r t r an  
l i s t i n g s  a r e  provided i n  Volume I V .  For e a s e  of  r e f e r e n c e ,  t h e  
documentation r e l a t i n g  t o  each processor  h a s  t h e  same s e c t i o n  
number i n  each of  t h e  f o u r  volumes of documentation. 

EOD-LARSYS is  c u r r e n t l y  implemented on t h e  Purdue LARS IBM 
370/148 computer a t  LARS, West La faye t t e ,  Indiana.  This system 
uses V i r t u a l  Machine (VM) 370 and t h e  Conversa t iona l  Monitor 
System (CMS). It i s  accessed from remote t e l m i n a l s  us ing  average- 
grade te lephone  l i n e s .  



2. DESCRIPTION 

EOD-LARSYS is a comprahensiva tool in applications involving 
recognition of patterns in remotely sensed data. The program 
system (1) facilitates analyst organization and evaluation of 
cnalysis, (2) incorporates techniques tor the examination ar.d 
manipulation of the statistical properties of the data, 
( 3 )  provides for the use of either point or field training 
samples, (4) includes both supervised and unsupervised classi- 
fication procedures, (5) offers several feature selection methods 
and thresholding to reduce computation time, and (6) outputs a 
range of products for various forms of display. 

EOD-LARSYS is a non-interactive system for the analysis of 
multispectral imagery data. It can be used with imagery data 
from many sources, provided only that they are in either the 
JSC-Universal or the LARSYS-I11 tape format. In practice, most 
date come from the Landsat series of satellites, but images 
from aircraft-mounted scanners, the Skylab missions, and meteor- 
ological satellites have also been used in the past. 

This section will serve only as an introduction to the use of 
EOD-LARSYS. An amplified discussion can be found in Volume I1 
of this set of documentation. 

The system is divided into processors. The user must supply 
the data to be analyzed, normally on tape, and a file of card 
images which specifies the processors that are to be used in 
analysis. 

In practice, a user will normally want to classify the contents 
of an image. Initial steps might be to call the Histogram 
processor, HIST, to assenble the image data in bins, and then 
to produce a symbol-density map of some of the channels using 
the GRAYMAP processor. HIST prapares histograms for viewing; 
it is normally required to precede GRAYMAP so that symbols 
can be properly assigned to ranges of radiance values. 

To see results and perform calculations or! them, the user might 
use the DISPLAY prooessor. This allows the user to prepare 
tapes with classification images or maps on paper with symbols 
representing classes and to perform certain calculations on 
the results of the classification. 

EOD-LARSYS also allows the analyst to use Procedure 1, a semi- 
automatic algorithm for classifying an image, based on labeled 
dots. The DOTDATA and LABEL processors would be used in 
addition to most of the above processors, and possibly the 
NDHIST and SCTRPL processors might be used in the same procedure 



to obtain spectral plots baaed on the N-dimensional histogram. 
An integrated Procedure 1 example is given in Section 20 af this 
volume. 

For some studies, an analyst may need to select the channels or 
sets of channels (such as Landsat acquisitions) that best 
separate the ciasses of ~ntarest, For this ha or she would use 
the Feature Selection processor, SELECT. 

Many useful transformations can be applied to imagery data. The 
Data Transformdtion (DATA-TR) processor allows the analyst to 
apply any matrix transformation or merely to rescale the data. 

Finally, the analyst may perform a linear transformation or 
means and covariances and output the transformed statistics, in 
which case the Statistics Transformation (TRSTAT) processor, 
would be used. 

The user communicates with the EOD-LARSYS system with card 
image files. In a typical case, an image tape and a file of 
card images specifying the proceseing options would be 
furnished. For example, to apply HIST and GRAYMAP in the same 
batch, the analyst would furnish an image tape and a file of 
card images. The file would have a few system card images, then 
the HIST card images, and then the GRAYMAP card images. Details 
of these files are to be found in the remaining sections of this 
volume and in Volume 11. In applications involving the use of 
a remote terminal, the files of card images specifying the 
processing options are created in advance and are read at run 
time. 

Figure 2-1 presents the major processing paths in t??.e EOD-LARSYS. 
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Figure 2-1.- Major processing paths in EOD-LARSYS. 
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Key t o  decls lon polnts I through 12. 

I a. Cowute hlstograms and p r l n t  pictorial gray scale 
~p o f  data f r m  any channel, us lng HlST and 
GMYMAP. 

b. P r l n t  p l c t o r l a l  gray scale map only,  u r lng  CRAYMAP. 
c. Compute t r a l n l n g  f i e l d  s t a t l s t l c s ,  w r i t e  SAVTAP 

f l l e ,  uslng STAT. 

2 a. Croup t ra in lng  f l e l d s  I n t o  classes, uslng ISOCLS. 
b. Omit c lustar ing.  

3 a. ( Ie) label  t r a l n l n g  f l e l d  s t a t l s t l c s ,  
b. Omlt I ~ ~ b e l i n g .  

4 a. kcermine subset o r  I l naar  cod t lna t lon  o f  channels 
tha t  mrxlmizes subclass separab l l l t y ,  using SELECT. 

b. Transform t r r l n l n g  f i e l d  s t a t l s t l c s  uslng TRSTAT, 

5 a. Craate new Imrge data tape, apply lng 1 Inear 
t r a n s f o r ~ t  Ion m n t r l x  computed by SELECT, uslng 
OATATR. 

b, Perform suparvlsed c l a s s l f l c a t l o n  o f  Image 
uslng CLASSIFY. 

6 a. Relabel p rev lour l y  labe l lad  s t a t l s t l c s  f i l e  
SAVTAP, uslng LABEL. 

I. Procaed t o  c l a s r l f l c a t l o n ,  u r l n g  CLASSIFY. 
c. Use s t a t l s t l c s  f i l e  SAVTAP t o  provide s t i r t l n g  

c lus te r  m a n  vectors fo r  ISOCLS. 

l a l a b e l  Jots i n  dot data f l l e  using LAEEL. 
Dlsplay dots using DISPLAY. 
Cluster Image using ISOCLS. 

Compute n -d lmns lonr l  hlstogram o f  5elected 
data arras,  uslng NOHIST, m d  sca t te r  p l o t ,  
uslng SCTRPL. 
Proceed t o  Iabel lng,  using LABEL. 

Compute n -d lmns lon i l  histogram o f  ss lectsd 
data areas, uslng NOHIST, and sca t te rp lo t ,  
uslng SCTRPL. 
Procead t o  c l a s s i f i e r t i o n ,  using CLASSIFY. 
Evaluate d lscr lmlnatory capability o f  channels, 
r s i n g  SELECT. 

Proceed t o  c lass l f l ca t lon ,  uslng CLPSSIFY. 
Proceed t o  c l a s s i f l c a t l o n  sumnry, using DISPLAY. 

Compute n-dlmnsional  histogram o f  selected 
data areas, uslng NOHIST, and sca t te rp lo t ,  
uslng SCTRPL. 
Oisplay inuge on display s ta t ion  and p r l n t  
rasul ts. 

Rmsults unsa t l r fac to ry  (see annotation on 
f lowchart). 
Results s i t l s f a c t o r y  (see annocatlon m 
f lowchart). 

Figure  2-1.- Concluded. 



3. INPUT 

3.1 IMAGE TAPES 

An a n a l y s t  i s  no::mally concerned with  t h e  c l a s s i f i c a t i o n  of 
p i c t u r e  elements ( p i x e l s )  of an image made by a  m u l t i s p e c t r a l  
scanner (MSS). For t h i s  r ea son ,  most p roces so r s  r e q u i r e  t h e  
i npu t  of  an image t a p e  i n  JSC-Universal format o r  t h e  LARSYS-1x1 
format. However, t h e  SELECT, TRSTAT, SCTRPL, and LABEL proc- 
e s s o r s  func t ion  wi thout  such t a p e s .  Image t a p e s  a r e  read  from 
u n i t  11, u n l e s s  a DATAFILE ca rd  changes t h e  l o g i c a l  u n i t  number. 

3.2 CARD IMAGES 

The a n a l y s t  c o n t r o l s  EOD-LARSYS with  ca rd  image f i l e s .  I n  
t h e  follovring d i s c u s s i o n ,  "card image" should be understood 
f o r  "card."  Processor  c a r d s  are used t o  c a l l  t h e  p roces so r s ;  
c o n t r o l  ca rds  choose t h e  o p t i o n s  a v a i l a b l e  from t h e  processor ;  
f i e l d  c a r d s  s p e c i f y  p a r t s  of an image; and s p e c i a l  system f i l e s  
f u r n i s h  s p e c i a l  in format ion  t o  t h e  a n a l y s t  on r eques t .  
Processor  c a r d s  c o n t a i n  t h e  It$" s ign  i n  column 1 and t h e  name 
of t h e  processor  immediately fol lowing it. The fo l lowing  a r e  
t h e  c u r r e n t l y  a v a i l a b l e  p rocessors  and t h e  s e c t i o n  i n  which each 
is  documented. 

$HIST Sec t ion  6 
$GRAYMAP Sec t ion  7 
$STAT Sec t ion  8 
$ISOCLS Sec t ion  9 
$SELECT Sec t ion  1 0  
$CLASSIFY Sec t ion  11 
$DISPLAY Sec t ion  12 
$DATA-TR Sec t ion  13  
STRSTAT Sec t ion  1 4  
$NDHIST Sec t ion  15 
$SCTRPL Sec t ion  1 6  
$DOTDATA Sec t ion  17 
$LABEL Sec t ion  18 
$EXIT Execution t e rmina t e s  when t h i s  c a r d  is  

encountered. 

Cont ro l  ca rd  images s p e c i f y  a l l  t h e  o p t i o n s  a v a i l a b l e  t o  t h e  
a n a l y s t .  Normally, t h e  absence of a  c o n t r o l  ca rd  t r i g g e r s  a  
d e f a u l t  op t ion .  To t h e  e x t e n t  p o s s i b l e ,  p roces so r s  a r e  designed 
t o  func t ion  wi th  d e f a u l t s .  A l l  c o n t r o l  ca rds  have keywords 
beginning i n  column 1 and parameter va lues  s t a r t i n g  a f t e r  
column 1 0 .  I n  a lmost  a l l  c a s e s ,  i f  more t han  one c a r d  is 
necessary ,  a d d i t i o n a l  ca rds  wi th  t h e  same keyword can be used. 
The *END c a r d  ends t h e  c o n t r o l  ca rds  f o r  a  p rocessor .  



A n c i l l a r y  cards  can  he used wi th  a l l  p rocessors  t o  c o n t r o l  
t i t l e s  on t h e  p r i n t o u t  s h e e t s .  A s  shown i n  Table 3-1, d e f a u l t s  
p r e s e n t  s t anda rd  t i t l e s  and t h e  c u r i t n t  d a t e .  An op t io r la l  
COMMENT c a r d  can be  used LO fu rn i !  :I fd4rtk;er  i d e n t i f i c a t i o n  on 
ou tpu t  s h e e t s .  

C la s s ,  s u b c l a s s t  and f i e l d  ca rds  d e f i n e  b locks  o f  d a t a  t o  be 
e d i t e d  from imagery t a p e s  f o r  process ing.  The e x a c t  way of 
u s ing  t h e s e  ca rds  d i f f e r s  from processor  t o  p rocessor ,  a s  shown 
i n  Table 3-2. F i e l d s  a r e  de f ined  by a sample increment ,  a 
l i n e  increment,  and from 1 t o  10 v e r t i c e s .  The u s e r  may asso-  
c i a t e  a name wi th  each f i e l d .  The alphanumeric f i e l d  desc r ip -  
t i o n  is loca t ed  i n  columns 1 through 4 .  I n  columns 11 through 
7 2 ,  sample and l i n e  increments  a r e  s epa ra t ed  by a comma and 
enclosed i n  paren theses .  A comma s e p a r a t e s  t h e  increments  and 
each of t h e  fo l lowing  v e r t i c e s .  The v e r t i c e s  must be  a r ranged  
i n  c lockwise  o r d e r .  The sample numbers a r e  given f i r s t ,  t hen  
t h e  l i n e  number, f o r  each v e r t e x .  

More than  one c a r d  may be  used t o  d e s c r i b e  a f i e l d .  An a s t e r i s k  
occu r r ing  a f t e r  a v e r t e x  i n d i c a t e s  a con t inua t ion  c a r d  i s  t o  
b e  read  beginning i n  column 11. A v e r t e x  must be completed on 
a card  and cannot be  s p l i t  between two ca rds .  The numbers 
which d e s c r i b e  t h e  increments  and v e r t i c e s  must be i n t e g e r s .  
Soine examples a r e  given i n  sample programs i n  t h i s  volume. A 
more d e t a i l e d  d i s c u s s i o n  can be found i n  t h e  EOD-LARSYS User's 
Reference Manual (Volume 11) . 
A $END c a r d  s i g n i f i e s  t h e  end of f i e l d  c a r d s  and t h e  end of 
a processor  i n  most ca ses .  

Spec i a l  system f i l e s  a r e  normally produced f o r  l a t e r  use  by 
another  p rocessor .  Some may be prepared a s  a u se r  o p t i o n ;  t h e  
B-MATRIX f i l e  i s  one example (see t h e  sample program f o r  DATA- 
T R ) .  Some of t h e  system f i l e s  may be ou tpu t  on punched c a r d s  i f  
d e s i r e d .  

The s p e c i a l  system f i l e s  are l i s t e d  i n  Sec t ion  4 (Table 4 - 1 ) .  
The d e t a i l e d  formats  f o r  t h e s e  f i l e s  are g iven  i n  Volume I1 of  
t h i s  set  of documentation.  



PRACTICAL STEPS FOR USING EOD-LARSYS A S  IMPLEMENTED AT 
PURDUE LARS 

The p r o c e s s o r s  d e s c r i b e d  h e r e  can  b e  e x e c u t e d  i n  two forms,  b o t h  
o r i g i n a t i n g  a t  JSC. Batch  o r  i n t e r a c t i v e  r u n s  can be run from 
t h e  s p e c i a l  t e r m i n a l  o f  t h e  computer f a c i l i t i e s  i n  B u i l d i n g  1 7 ,  
o r  anywhere t h a t  t e l e p h o n e  c o n t a c t  can  b e  e s t a b l i s h e d  w i t h  t h e  
computer a t  Purdue.  A t  p r e s e n t ,  t h i s  i n c l u d e s  two t e r m i n a l s  i n  
s u i t e  2076 of B u i l d i n g  L-IX i n  Nassau Bay. However, any remote 
t e r m i n a l  l o c a t e d  anywhere can  be  used f o r  t h e  purpose ,  p rov ided  
on ly  t h a t  t e l e p h o n e  c o n t a c t  o f  moderate q u a l i t y  can  b e  e s t a b l i s h e d  
wi th  t h e  computer a t  Purdue.  

For  b a t c h  o r  i n t e r a c t i v e  o p e r a t i o n s ,  f i l e s  o f  c a r d s  may be  
p repared  a s  shown i n  t h i s  document. From t h e  Data-100 t e r m i n a l ,  
t h e  o p e r a t o r  i s s u e s  commands t o  r e a d  t h o s e  c a r d s  i n  t h e  card 
r e a d e r .  

Use o f  t h e  e d i t o r  t o  e n t e r  c o n t r o l  c a r d  images from t h e  t e r m i n a l  
i s  r a t h e r  more complex. The u s e r  must unders tand  s e v e r a l  
concep t s  and know how t o  meet v a r i o u s  c o n t i n g e n c i e s .  

3.3.1 SIGN ON 

To o p e r a t e  e i t h e r  i n  b a t c h  o r  i n t e r a c t i v e  mode, t h e  u s e r  must 
a c t i v a t e  a  t e r m i n a l  and e s t a b l i s h  t e l e p h o n e  c o n t a c t  between 
computer and t e r m i n a l .  

For t h e  d i a l - u p  t e r m i n a l s  u s i n g  FTS, make s u r e  t e r m i n a l  and 
c o u p l e r  a r e  t u r n e d  on. Then d i a l  t h e  Houston FTS o p e r a t o r  a t  
87-331-7000. Ask f o r  317-463-7551 ( a t  Purdue U n i v e r s i t y ) .  
When a s k e d  f o r  t h e  c a l l i n g  number, f u r n i s h  525- fo l lowed  by 
t h e  l a s t  f o u r  d i g i t s  o f  your  t e l e p h o n e  number. When a h igh-  
p i t c h e d  computer n o i s e  a p p e a r s ,  i n s e r t  t h e  t e l e p h o n e  r e c e i v e r  i n  
t h e  a c o u s t i c  c o u p l e r .  

For t h e  d i r e c t - l i n e  t e r m i n a l s  i n  B u i l d i n g  1 7 ,  t h e  t e l e p h o n e  
connec t ion  is  a l r e a d y  made, s imply  l o g  on t o  t h e  sys tem.  
Depress " N u  and t h e n  t h e  c a r r i a g e  r e t u r n  (CR) t o  summon t h e  
system. The sys tem w i l l  a s k  f i r s t  f o r  your  password and t h e n  
f o r  your  name. Type e a c h  and CR a f t e r  t h e  r e s p e c t i v e  q u e r i e s .  
(F igure  3-1 i s  a p r i n t o u t  o f  a sys tem log-on and l o g - o f f . )  The 
system w i l l  t h e n  t y p e  a lqg-on message (LOGMSG), g i v i n g  c e r t a i n  
i n f o r m a t i o n  r e g a r d i n g  sys tem o p e r a t i o n .  You shou ld  respond 
by t y p i n g  1PL LARSYSPl ( C R ) .  The sys tem w i l l  respond w i t h  
EOD LARSYS READY, s i g n i f y i n g  t h a t  you have s u c c e s s f u l l y  logged 
o n t o  t h e  system and are r e a d y  t o  beg in .  O t h e r  sys tem q u e r i e s  



and responses  a r e  given i n  F igu re  3-1. Cont ro l  i s  now w i t h  
t h e  IBM CMS system. Type EODLARSY t o  s t a r t  t h e  run ( i n i t i a t e  
t h e  prompter)  . 
3.3.2 LOGOFF 

To s t o p  using t h e  system, t h e  u s e r  must l o g  o f f .  To do t h i s ,  
depress  BREAK then  LOG a t  any t i m e  dur ing  process ing .  Normally, 
t h i s  i s  done i n  ba tch  process ing  a f t e r  t h e  READY message has  
been d i sp l ayed  by t h e  t e rmina l .  I n  i n t e r a c t i v e  o p e r a t i o n s ,  it 
may be done a t  any t i m e .  

3.3.3 FILE STRUCTURE 

For p h y s i c a l  c a r d s  s e r v i n g  as c o n t r o l  ca rd  images, it i s  n o t  
necessary t o  know more than  t h e  above; however, f o r  i n t e r a c t i v e  
o p e r a t i o n s ,  t h e  u s e r  must know how t o  c r e a t e ,  modify, and 
d e s t r o y  c a r d  image f i l e s .  

Such a  f i l e  i s  a  c o l l e c t i o n  of d a t a  i n  ca rd  image form s t o r e d  i n  
t h e  memory of t h e  computer. F i l e s  have names which may c o n s i s t  
of a s  many a s  e i g h t  c h a r a c t e r s ,  t h e  f i r s t  being zny l e g a l  symbols 
such a s  l e t t e r s ,  numbers, and anything else appear ing on t h e  
keyboard of t h e  t e r m i n a l ,  i nc lud ing  a  blank o r  space.  Some 
typic.91 names are: 

GIDRINGS 
FILE 

The complete f i l e  d e s c r i p t o r  c o n s i s t s  of a  f i l e  name and f i l e  
type  CC. Examples: 

GIDDINGS CC 

FILE CC 

You may e l e c t  t o  c r e a t e  a  c o n t r o l  ca rd  f i l e  on d i s k  be fo re  you 
can use  EOD-LARSYS i n  i n t e r a c t i v e  mode. To do t h i s ,  you use  t h e  
e d i t o r ,  a s  desc r ibed  i n  t h e  nex t  s e c t i o n .  

3 . 3 . 4  USING THE EDITOR TO CREATE, MODIFY,  AND ERASE FILES 

Af t e r  logging  o n t o  t h e  system, you must t ype  EDIT i n  response  
t o  t h e  prompt t o  c a l l  t h e  e d i t o r  p rocessor .  

To c r e a t e  a  f i l e ,  you t y p e  I (CR) a f t e r  t h e  EDIT;  t h e  prompt 
appears  on t h e  t e rmina l .  Then begin e n t e r i n g  c o n t r o l  c a r d  
images one l i n e  a t  a  t i m e ,  beginning i n  column 1. For example: 



FORM 1 

SISOCLS INPUT/UNIT=ll ,FILE=l (CR) 

DATA 

FILE ( t o  s t o r e  t h e  f i l e )  (CR) 

I f  a  mis take i s  made by typ ing  a  wrong c h a r a c t e r ,  it may be 
e rased  by typ ing  @. For  example, t o  f i n i s h  t yp ing  CAROLYN 
a f t e r  you s t a r t e d  wi th  CARIL,  you w i l l  have t h e  fo l lowing  l i n e  
of t e x t  i n  your sc reen :  

To e r a s e  whole l i n e ,  t y p e  [ ( C R ) .  To i n s e r t  a l i n e  of  t e x t ,  
p o s i t i o n  t h e  system a t  t h e  l i n e  j u s t  above and type  I followed 
by a  b lank ,  t hen  t h e  l i n e ,  then  CR. For example: 

I CHAN 3 1 4  (CR)  

To d e l e t e  a  l i n e ,  type  DEL 1 (CR) a f t e r  t h e  l i n e  i n  ques t ion  i s  
displayed.  

Care must be taken  i n  u s ing  t h e  e d i t o r ,  e s p e c i a l l y  i n  i n s e r t i n g  
l i n e s .  The u s e r  may move t o  t h e  t op  of  t h e  f i l e  by typ ing  
TOP (CR)  and t h e n  p r i n t  t h e  e x i s t i n g  c o n t e n t s  l i n e  by l i n e  by 
typ ing  N (CR) r epea t ed ly .  The e n t i r e  f i l e  can be p r i n t e d  o u t  
p r i o r  t o  e d i t i n g  by t y p i n g  TYPE f i lename CC (CR) .  More 
d e t a i l e d  i n s t r u c t i o n s  on use  of  an e d i t o r  can be found i n  t h e  
CMS manuals l o c a t e d  i n  t h e  v i c i n i t y  of  t h e  te rmina ls .  

3 . 3 . 5  TO RUN A PROGRAM 

P r i o r  t o  a l l  o p e r a t i o n s ,  use  t h i s  manual t o  d e f i n e  t h e  complete 
s e t  of EOD-LA?SYS c o n t r o l  c a r d s  t h a t  a r e  t o  be used.  I n  a d d i t i o n ,  
add t h e  fol lowing card  image a s  t h e  f i r s t  one i n  t h e  f i l e :  

FORM 1 - f o r  i n p u t  t a p e s  i n  JSC-Universal image format ;  
o r  

FORM 2 - f o r  i n p u t  image t a p e s  i n  LARSYS-I11 format.  

A s  i s  t h e  ca se  f o r  a l l  c o n t r o l  c a r d s ,  t h e  "1" and " 2 "  must 
appear i n  column 11 ( o r  a  column g r e a t e r  t han  11). Then s i g n  
onto t h e  system and c r e a t e  t h e  f i l e  of  ca rd  images, us ing any 
name you choose. 



Then, t o  execu t e  t h e  r u n ,  t ype  EODLARSY. You w i l l  be  prompted 
f o r  neces sa ry  i n fo rma t ion  such as MSS t a p e  number, and s o  on. 

Users a r e  encouraged t o  elect t h e  BATCH o p t i o n  when i n i t i a t i n g  
a run. The two CMS 370 ba t ch  machines a r e  BATEOD and BATJSC. 
BATJSC r u n s  on ly  a t  n i g h t  and h a s  t h e  advantage o f  a less ex,?en- 
s i v e  b i l l i n g  rate. 

r F i g u r e  3-1 i s  a l i s t  of prompting q u e s t i o n s  t o  which u s e r s  
respond i n  u s ing  t h e  EOD-LARSYS. (This  prompting program, as 
w e l l  a s  t h e  IPL sys tem,  was prov ided  by members of t h e  s taf f  

I a t  Purdue LARS). 
I 
I 
I 3.3.6 TROUBLE SHOOTING 

Problems may be encountered.  A t y p i c a l  problem i s  a r e t u r n  t o  
CP mode ( l i n e  n o i s e ) .  For  t h e  CP e r r o r ,  you must t y p e  B (CR) 
t o  r e t u r n  t o  CMS. For t h e  READ ERROR e r r o r ,  you must t y p e  (cR). 

I n  c e r t a i n  c a s e s ,  it may be neces sa ry  t o  c a l l  a sys tems a n a l y s t .  
Make a copy of t h e  s c r e e n ' s  c o n t e n t s  u s ing  t h e  hard-copy p r i n t e r  
n e x t  t o  t h e  t e r m i n a l ,  t h e n  s i g n  o f f ,  and t hen  c o n t a c t  a sys tems 
a n a l y s t .  A t  t h i s  w r i t i n g ,  t h e  person  t o  c o n t a c t  i s  D r .  P. J. 
Aucoin, Jr., a t  333-6311, m a i l  code C42, a t  room 2076 of 
Bui ld ing  L-IX. 



Keyword 

H E D l  

HED 2 

DATE 

COMMENT 

TABLE 3-1 .- ANCILLARY CARDS FOR ALL PROCESSORS 

Paramete r  and d e f a u l t  
v a l u e s  Func t ion  

Any 60 c h a r a c t e r s  Replaces  f i r s t  
beg inn ing  i n  column 11 header  l i n e  w i t h  
D e f a u l t :  LYNDON B .  t h e  i n d i c a t e d  
JOHNSON SPACE CENTER c h a r a c t e r s  i n  t h e  

parameter  f i e l d .  

Any 60 c h a r a c t e r s  be- Replaces  second 
g i n n i n g  i n  column 11 header  l i n e  w i t h  
D e f a u l t :  HOUSTON, i n d i c a t e d  charac -  
TEXAS ters i n  t h e  param- 

eter f i e l d .  

Any 1 2  c h a r a c t e r s  be- P r i n t s  t h e  i n d i -  
g i n n i n g  i n  column 11 c a t e d  12 charac -  
D e f a u l t :  C u r r e n t  d a t e  ters  i n  t h e  r i g h t  

c o r n e r  o f  t h e  
heading i n  p l a c e  
o f  t h e  c u r r e n t  
d a t e .  

Any 60  c h a r a c t e r s  be- 
g i n n i n g  i n  column ll 
D e f a u l t :  N o  comments 
p r i n t e d  

P r i n t s  a comiient 
l i n e  u s i n g  t h e  6 0  
c h a r a c t e r s  found 
i n  t h e  pa ramete r  
f i e l d .  



TABLE 3-2.- FIELQS IN THE PROCESSORS OF EOD-LARSYS 

STAT 

SELECT 

CLASSIFY 

DISPLAY 

R e q u s r e d  A r e a s  t o  DQ 
r . r s t o q r w m d  

R e q u l r r c :  A r o a r  t o  be 
4r rp .ay .d  a s  
qr. r a p s  

R e q u i r e d  T r a l Z l G j  f r e l d s  

None 

R e y u r r e J  A r e a s  t o  t.e 
c 1 a s s r f r r . i  

O p t - o n a l  ' ~ e s t  f l e l .  
a u t o m a t i c  o r  d e r 1 g n a t : d  
d i s p l a y  f l e l d s  
o f  c l a s s -  
i f  r e d  
f i e l d s  

.ZND 
CLASSNAME.. , 
SUBCLASS. . . 
PIELD 
r P I U D I  
rCLASSNAME1 
ISUBCLASSJ 
.FIELD1 
(FIELD1 
SEND 

FIELD 'FIEL:, 
(FIELD! !F:EL~: 
(CLASSHAHE) SEND 
(FZELDI 
SPNU 

'END 
FIELD 
;FIELD) 
SEND 

d * ~ ~ ~  '*END *EYD_,  
CLASSNAME.. . SUECLASS DESIvhATE L:i:DE 
FIELD FIELP FIELD 
(FIELD1 (FIELD) iFIELC 

(SVBCLASSI DESIGNATE CTHER 
(CLASSNAME) (FZELDI FIELD 
(FIELD) SEND [FIELD) 

SEND SEND 

DATA-TR R e q u r r e d  A r e a  t o  b e  *END 
t r a n s f o r m e d  FIELD 

(FIELD) 
SEND 

TRSTAT Nons 

NDHIST R e q u r r e d  A r e a  to n e  
h r ~ t o g r a m m e 5  

JFTION SUBCLS 
*END 
CLASSNAME.. . 
SUBCLASS 
FIELD 

OPTION CLASS 
'ENC 
CLASSSAME... 
FIELC 
(FIELD) 
(CLASSNAME) 
(FZELC: .., 
SEND 

'END 
FIELD 
iF:ESDI --., *A,.& 

SEND 

SCTRPL None 

WTDATA R e q u l r e d  D o t s  are 'END 
t r e a t e d  a s  TYPE 1 FIELD CLASS-iX o r  'END 
p o i n t  f i e l d s  CLASSNAKE.. . iFIELDi FIELD iLACIE 

FIELD TYPE 2 (FIELD) FORMATTED 
CLASSNAME.. . SEND DOT CARDS) 

(FIELD1 F I r L D  
CLASSNAME.. . (FiZLD) - (COYTINUED) - - (CONTINUED) - 

LABEL O p t l o n a l  A r e a  o f  t h e  *END 
u n c o n d i t i o n a l  FIELD 
c l u s t e r  map (FIELD1 
i f  a p r o c e d u r e  SEND 
is s e l e c t e d  

a~~~~~~ g e n e r a t e s  c l u s t e r s ,  w h i s h  a r e  z u b c l a s s e s .  

b ~ e s i g n a t e d  o t h e r  o r  d e s i g n a t e d  u r l d a n t i f i a b l e .  

'can i n c l u d e  o n e ,  t h e  o t h e r ,  o r  n e i t h e r ,  b u t  n o t  b o t h .  

d ~ h i s  t y p e  o f  f i e l d  d e c k  c a n  b e  u s e d  p r o f i t a b l y  i f  statistics I r e  J e n c r a : r d  b y   TAT z r  ::WLS. 

e ~ h ~ a  d e c k  s h o u l d  b e  u s e d  o n l y  :f s t a t l s t l c s  w e r e  g e n e r a t e d  by STAT. 



~ * l b c \ T  In.\. 1 l N ~ J ?  AKl)  k TH C A R  R E A I I  K h 3 b& * ~ , k  !PI) $85 i?%,':h-t:?2:S br rcrGfFr tnku f a E A n k 2 ,  cl!,*: E b l r l  

D I S K  uFILENAME ( W I L L  ASK FOR F ILFNAMEp f t  ,!IT ttlVth') 

WHAT I S  T H ~  F I L  NAMF Of THE E 9 w L A i c S Y S  IPIPIJT CAH[!S THAT Y ; I :  
W I S H  T O  CREATE 6~ MObLrY  
F I L E h A M E  
t O l T  

ti) 1 T COMMANDS 

I M P L I E S  EflDzLAYSYS INPUT C A K I J ~  k I L L  bF t C I T t l )  ~ r h !  IIISn, 
I lk  W I L L  HE .Y.EATED f1N D I S A  VIA E L I I T .  

t F O I T  PRO-1 

E O O O O l  F I L E  I F I L E N A M E 0  CC k NOT FmUNO 

T H I S  ERROR nCCl(tRS "HEtv UbEsT101: 1 is A'4SwEl:Ei: & Y ,  
' D I S K  FILENAME AND T H t  b P f C l  F I E O  F ILF: ;.tntS ?#LIT c ~ . l ; i  

( I F  T H I S  ERROR I]CCI)KS WUtSTIUN 1 IS R E I S S ~ ~ Z I ) )  

Figure 3-1.- EOD-LARSYS system queries and responses. 
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U U t S T l r l r r ~  W1I.L H): 4 4 K F f .  
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( Y E S  U R  NO) 

PUSS I a L E  R E S P O h S E S  

A )  N O  ( D F F A U L T )  
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WHEN I T  S T A R T S  P R n L E b S L N b  YOUR Jllil, 1 5  W A I T I N ( -  FliU !YsT~-  
P E S U J R C E S I  AND WHFN I T  F I I v I S H ~ S *  

Figure 3-1 .- Continued. 
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Figure  3-1 .- Continued. 



Thf A n r ~ v C  ~ j l t E S T 1 " ' t  n I L L  NliT nt AhK!-P 1 6  Tub k * b n  1) ,,tlIkr r l  c r l "  
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I h v L  1  tS A M S S  I l A T A  T A P F  I S  N f i T  4 k l - * , t t l  FPR T H I S  .jna. 

l r t  F l a  LIIUIIFJI, ~JIII-ST (IN LL  T n t h  i+t A 5 K f - n  Arcl111T I - ~ C H  OF 
I ;VT~~~*~FI I IATE H F S i J L T k .  

C L A S S I F I C A T I [ I N  H A P  ( I \ u ~  S A V E *  lii( LJSF) 

P O S S  I V L E  K E S P O I 4 S F S  

A )  N I 1  ( I I t F A I I L T  1  

1 M P L I f - S  Y U l l  on N O T  W l b H  T f l  S A V E  T H F  C L A S S  I F I C A T  Ir lhc 
M A P  nR I I S E  A  P H E V I ' I L S L Y  G E N E R A T t I )  MAP.  

9 )  S A V E  OF1 L E N A M E  

I M P L I E S  Y U U  H A N T  T H E  C L A S S  I F  I C A T  IlIPI M A P  S T n P f T ,  t ~ k l  
Y n U R  P F H I ~ A N E N T  D l  S Y *  

I M P I E S  YOl! W A N T  A C L A S S I F I C A T I U h  ' 4 A r  THAT 1 5  STLJN-1" 
O N  YI lUP  Q t K M A N t N T  U I S A  'TI; B F  I j S E n .  

IY-!-I I M t  EIS I n t J A L  H I S T O G R A M  (NIII  SAVFI n R  I J S k  

T k A  I h I  NG S T A T 1  S T J C S  ( N b 9  . )AVI-9 I lk I I S F )  

H 1 5 T f l l v R A M  ( N f l c  S A V E *  OK ! JSk )  

IIIIT r r A T A  ( k l r l *  S A V E ,  I l K  L l 5 t 1  
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Figure 3-1. - Cont inued.  



T H F  Fnl L O W I N b  I M T E R M E O I A T E  R E S U L T S  MAY B E  S A V F O  ON f l R  ( ISFL)  F R f l v  
E I T H E R  Y O U H  Y t K C A N G N T  1 ) I S K  OR A  T A P E *  

S C A T T  t R  P L n T  {NrJv  ' S A V E ,  OH U S E )  

P n S S  I BCF RESPONSE!, 

A )  N n  

8 )  S A V E  U F I  L E h A M t  

I M P L I E S  T H E  S C A T T t K  P L O T  WILL BE S A V F D  ON 
YTrOR PEKC'AEIENT D I S K .  

t )  S A V E  n N N N h  

I M P L I E S  T H E  S C A T T E N  CILrlE & I L L  R F  S A V E D  1lh! 
T A P F  NNNN F I L F  MM, tItiFP % M E  D E F A l J L T  
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I M P L I E S  T H E  PK. I -V I I JUSLY SA'JFT, S C A T T F R  P L ~ I T  
I S  ON YOtJK P€NI.!&!J~~,T I ) IS I ( .  

€ 1  l J S F  OhlNNN 

I W L I  5 S  T H E  P K ~ V I  W S L Y  S A V E D  S C A T T I - K  P L f l T  
I S  ON T A P E  NIJNI\ F I L E  M ' l c  WHFRF T H E  D F F A l l L  r 
F I L E  N l lMREH I S  1. 

T K A N S F L I R ~ ~ E D  MSS D A T A  ( h , . ?  S A V f - 1  OR !IS€! 

C L ~ J S T E ~  M A P  ( h i ~ 1 ,  SAVE,  LIK IJSE ) 

I F  T H E  U S E k  13 U ~ I I Y G  TI1 KIJN H I S  J(3b b ~ T C t . 1 ,  T H F  F O L L O b i I F ! f j  M E S S A G E  
I S  PR I E l T t D  ANIJ W!LY T H t  Ft1LLf lH:FJb w U E S T I  LIPIS 
H I L L  9 t  ASI(E[ I  S I & t  I F J T ~ R ~ ~ ~ ~ F I ) I A T ~  Y t S L I L T S  hlAV ~ ~ F J L Y  h E  S A V E O  
f l K  IJSEO F H U M  TAP:. 

T V E  F I l L L O G t  IhC,  I l v T t K M E D I  A T E  R E S l J L  TS p1AY H F  LJb En FRCIM ANrl/I!R 
SAVcn ON T A P t .  

S C A T T ~ K  P L ~ T  ( N O ,  S A V E  OK ( 1 s t )  

T R A N S F I R M E T )  M S S  D A T A  ( N O *  S A V t ,  OR U S E )  

c L I . I s r t l t  MAP ( N O T  S A V E ?  UH ~ J S E )  

T h E  I ~ E J L Y  VIALIO K E S P ~ I J S ~ S  F n R I H A T C H  P R u C E S S I  I\](; A R E  A ) ,  c ) ,  AhlU F ) 
L I S T k r )  I J N D t c  ' S C A T T k k  P L n T  At3 UVE . 
P n S S I E L E  E K k O k S  

E 0 0 0 6 A  T Y P E  I5 b!OT P E R M I T T E ! )  F f l K  T H I S  D A T A  S F T  

Pf lSS I H L E  EHROKS FOR U S E  aF I L E N A M E  

F 0 0 0 6 6  ' F I L E N B M F '  D O E S  N O T  E X I S T  [Jh YUUK A - D I S K .  

POSS I h L E  ERRORS F U R  S A V E  O F  I L E N A M E  

E 0 0 0 6 C  S A V t  I S  NOT A  V A L I D  O P T I O N  S I N C E  YOIJ 00 N O T  H A V F  
A N  A - O I S K  T H A T  C A N  ~E W H I T T E N  f l N .  

E 0 0 0 6 1 )  T H E P E  I S  N n T  ENOUi;H b P A C k  U N  Y ~ J U K  A - D I S K  T I 1  S A V F  
'F I L F N A M t  I. T Y P F  A  S E K I  E> O F  C,VS L n M M A N D S  TI) M A K F  
K(JOM. T Y P F  K E A D Y  WHEN DQF.IE OH T Y P E  SKIP IF Y O ~ J  r)n t t l n i  
WANT T O  M A K E  ROOM. 

S I N C E  F I L E S  ARE N O T  S A V E O  l J N T ! L  A F T E R  T H E  E n D - L 4 k S Y S  
JUB I S  C O M P L E T E D *  E l t t iOH k'JQOCI! ~ I I L L  N O T  A P P F A K  IlPIfT I L  Tut-h l .  

F i y u r e  3-1.- Continued 
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Figure 3-1.- Concluded. 



4 .  FILES 

The For t ran  f i l e s  used t o  pass  in format ion  between p roces so r s ,  
a long with  t h e  corresponding EOD-LARSYS f i l e s ,  a r e  l i s t e d  i n  
Table 4-1;  Table 4-2 p rov ides  an overview of EOD-LARSYS f i l e s .  
D e t a i l s  on each f i l e  a r e  given i n  t h e  Uses's Reference Manual 
(Volume I1 of  t h i s  set o f  documentation).  

F i l e  d e s c r i p t i o n s  a r e  accomplished by provid ing  FILEDEFts p r i o r  
t o  execut ing  EOD-LARSYS. A s tandard  set of  t h e s e  is given i n  
t he  prompter provided f o r  most a p p l i c a t i o n s .  Thus, !.he u s e r  
may n o t  have t o  be concerned wi th  t h e s e .  However, i n  t h e  event  
of input /ou tpu t  e r r o r s ,  some FILEDEFts may have t o  be changed 
t o  accommodate t h e  run.  



TABLE 4-1.- FILE ASSIGNMENTS 

Fortran file 
(unit) number EOD-LARSYS file 

2 MAPTAP (classification map) 

NHSTUN (N-dimensional histograms) 

SAVTAP (output from TRSTAT) 

DATAPE (MSS data tape) 

SCTRUN (scatter plots) 

HISFIL (histogram file) 

TRFORM (transformed MSS data) 

MAPUNT (mixed, conditional cluster map 
or ISOCLS cluster map) 

19 DOTUNT (dot data) 

20 SAVTAP (statistics file) 

21 21 (control card images) 

FIANDIO (direct access file 
for pixel storage) 

BMFILE (transformation matrix if on 
separate file) 

6 6 (printer results) 

Note: Unit 16 is fixed at this time. 



TABLE 4-2.-  OVERVIEW OF EOD-LARSYS FILES 

[Processors not using MSS data tape are 
SELECT, LABEL, TRSTAT, AND SCTRPL] 

Processor Possible inputs OUTPUT 

DOTDATA Field cards (dots) DOTUNT 

ISOCLS BMFILE 
SAVTAP 
DOTUNT 
Field cards 

SAVTAP 
MAPFIL 

LABEL SAVTAP MAPFIL (mixed, conditional 
DOTUNT cluster) 
MAPFIL - all-of-a-kind MAPTAP 

field cards option SAVTAP 
DOTUNT 

CLASSIFY BMFILE 
SAVTAP 
Field cards 

MAPTAP 

DISPLAY DOTUNT MAPFIL 
MAPTAP 
Field card images - 

DO/DU* or test fields 

SELECT BMFILE 
SAVTAP 

BMF I I,E 
Best channels through 
common block INFORM 

STAT Field cards SAVTAP 

DATATR BMFILE 
Field cards 

TRSTAT SAVTAP 
AMFIL 

NDHIST MAPFIL 
Field cards 

TRFORM 

SAVTAP 

NDHUNT ( histogrammed 
by class, subclass, 
or field) 

* - 
Designated other (DO) or designated unidentifiable (DU). 



P r o c e s s o r  

SCTRPL 

TABLE 4 - 2 .  - C o n c l u d e d  

P o s s i h l e  inputs 

SAVTAP 
NDEIUNT 
BMFILE 

HIST F i e l d  cards 

GRAYMAP HISFIL 
F i e l d  cards 

OUTPUT 

PLOTAP 

HISFIL 



5. OUTPUT 

S e v e r a l  p r o c e s s o r s  can  produce t a p e s  f o r  l a t e r  use .  Some a r e  
used i n  l a t e r  r e t u r n s  t o  EOD-LARSYS, and o t h e r s  a r e  des igned  
f o r  u s e  on o t h e r  computer sys tems.  

A map t a p e  (FAPUNT, u n i t  16)  c o n t a i n s  t h e  s u b c l a s s  o r  c l u s t e r  
number f o r  each  p i x e l  or some o t h e r  i n f o r m a t i o n  d e r i v e d  from 
c l a s s i f i c a t i o n  o r  c l u s t e r i n g .  Map t a p e s  a r e  des igned  f o r  
d i s p l a y .  They may c o n t a i n  s e v e r a l  f i l e s ,  each  o f  which c o n t a i n s  
a c l u s t e r  o r  class map. Tapes can  b e  g e n e r a t e d  i n  JSC U n i v e r s a l  
image f o r m a t  o r  LARSYS-I11 fo rmat .  

The c l a s s  map produced by t h e  DISPLAY o r  LABEL p r o c e s s o r  always 
c o n t a i n s  s u b c l a s s  numbers, b u t  t h e  c l u s t e r  map produced by t h e  
ISOCLS p r o c e s s o r  can b e  e i t h e r  a s ing le -channe l  o r  a m u l t i -  
channel  map, The d e f a u l t  i n f o r m a t i o n  i s  t h e  mean v e c t o r ,  
b u t  it may a l s o  c o n t a i n  t h e  number o f  t h e  c l u s t e r .  I n  t h i s  
mode, t h e  c l u s t e r s  can  be disp-ayed i n  much t h e  same manner 
a s  o r d i n a r y  images. 

S c a t t e r  p l o t s  (SCTRUN, u n i t  1 2 )  can  be  produced on JSC U n i v e r s a l  
image fo rmat  t a p e s ,  f o r  d i s p l a y  on o t h e r  systems.  There may be  
s e v e r a l  s c a t t e r  p l o t s ,  e a c h  on a s e p a r a t e  f i l e .  

Image t a p e s  c a n  be  t r ans fo rmed  i n  s e v e r a l  ways by t h e  DATA-TR 
p r o c e s s o r .  The t r ans fo rmed  d a t a  t a p e s  (TRFORM, u n i t  1 4 )  o r  
e s s e n t i a l l y  new image t a p e s  can  be used.  They can  be  produced 
i n  JSC U n i v e r s a l  image fo rmat  o r  i n  LARSYS-I11 fo rmat .  

The N-Dimensional Histogram (NDHIST) p r o c e s s o r  a lways  produces  
a f i l e  f o r  u s e  by  t h e  S c a t t e r  P l o t  (SCTRPL) p r o c e s s o r  (NHSTUN, 
u n i t  4 ) .  Although t h e  f i l e  c a n  be saved  f o r  l a t e r  u s e ,  t h e  
u s e r  normal ly  h a s  no o t h e r  need f o r  it. 



6. HISTOGRAM PROCESSOR - HIST 

6.1 DESCRIPTION 

I n  beginning a n a l y s i s  of an image, an a n a l y s t  o f t e n  makes 
histograms.  These show t h e  range and t h e  d i s t r i b u t i o n  of  
t h e  d a t a  and t h e i r  means and then sometimes a l l ow t h e  a n a l y s t  
t o  i d e n t i f y  d e f e c t i v e  d a t a .  An e n t i r e  image o r  on ly  c e r t a i n  
de f ined  p o r t i o n s ,  such as tes t  f i e l d s ,  may be examined. 

The processor  r e q u i r e s  an  image t a p e  and a  sma l l  f i l e  of  c o n t r o l  
ca rd  images. F igu re s  6 -1  and 6-2 show sample job s e t u p s .  
Cont ro l  ca rds  are de f ined  i n  Table 6-1. Processor  d i a g n o s t i c s  
a r e  g iven  i n  Table  6-2. A f u l l  d i s c u s s i o n  of c o n t r o l  c a r d s  and 
of p rocessor  d i a g n o s t i c s  i s  g iven  i n  s e c t i o n  6  of Volume 2. 

I n  a d d i t i o n  t o  l i n e  p r i n t e r  d i s p l a y s  of his tograms,  t h i s  pro- 
- 

ces so r  writes his togram r e s u l t s  t o  t h e  HISn1L f i l e .  I f  t h i s  
f i l e  i s  t o  be  used later i n  t h e  same ba t ch  run ( f o r  t h e  execu- 
t i o n  of  GRAYMAP), l o g i c a l  u n i t  13  should be ass igned .  



TABLE 6-1.-=CONTROL CARDS FOR HIST 

Required cards 

Parameter and 
Keyword default values Function 

SHIST None Calls HIST Processor. 

CHANNELS C1tC2tC3mmm t Ck Channels to be histogrammed, 
c1fc2fC3"*fCkt should be integer 

k230 
Default : None numbers separated by commas. 

*END Blank 

FIELDS I11 

$END Blank 

Keyword 

SIZE 

SIZE 

Signals the end of the control 
cards. 

Gives field coordinates. 

Signals the end of all card input 
for the processing function. 

Optional cards 

Parameter and 
default values Function 

XHIGH=K K is an integer which sets the 
@<Kc225 maximum radiance value which will 
Default: XHIGH=255 be histogrammed. XHIGH becomes 

'max on the X-axis of the 

histogram plot. a 

XLOW- J J is an integer which sets the 
O< JcXHIGH minimum radiance value which will 
Default : XLOW=O be histogrammed. XLOW becomes 

'min on the X-axis of the histogram 

plot . a 

a ~ h e  difference between XHIGH and XLOW must be at least 100. 



TABLE 6-1.- Concluded 

Keyword 

SIZE 

DISPLAY 

Parameter  and 
d e f a u l t  v a l u e s  Func t ion  

YSIZ-L L i s  a n  i n t e g e r  which sets t h e  
OCLCf (x),,, h e i g h t  of  t h e  Y-axis (number o f  

De fau l t :  YSIZrl5 
p r i n t  l i n e s ) .  Using t h e  i n p u t  
YSIZ, t h e  Y-axis scale f o r  t h e  
h i s togram p lo t  w i l l  be determined 
by t h e  p roces so r  t o  be: 

,ax + (YSIZ-1) /YSIZ.  

K g 0  
Defau l t :  N o  p l o t s  

Channels f o r  which h i s tograms  w i l l  
be p l o t t e d .  C1,C2,C 3 , e . . , C k  must 

be  a s u b s e t  of  t h e  CHANNELS c a r d .  

DATAFILE UNIT=N,FILE=M N is  t h e  F o r t r a n  l o g i c a l  u n i t  
De fau l t :  N = l l I M = l  number t o  which t h e  MSS d a t a  t a p e  

(DATAPE) has  been a s s igned ;  M i s  
t h e  f i l e  number f o r  t h e  t a p e  t o  
be processed.  For back-to-back 
execu t ions  o f  more t h a n  one 
p roces so r ,  i f  u s ing  t h e  same f i l e  
number, on ly  one DATAFILE c o n t r o l  
c a r d  need be submi t ted .  

A n c i l l a r y  c a r d s  

HED1,  HED2, DATE, COMMENT (see Table  3-1) 



TABLE 6-2.- DIAGNOSTICS FROM HIST 

Message Explanat ion - 
ONLY THE FIRST 50 FIELD The use r  has  i n p u t  more than  50 
DESCRIPTIONS WERE PRINTED, f i e l d s ,  and on ly  t h e  f i r s t  50 
BUT ALL THE FIELDS WERE f i e l d  d e s c r i p t i o n s  w i l l  be 
INCLUDED I N  THE TOTAL P r i n t e d  i n  t h e  "Data Blocks 
HISTOGRAMMED STATS. Histogrammed" p o r t i o n  of t h e  

t o t a l  r e p o r t ;  however, a l l  t h e  
i n p u t  f i e l d s  were inc luded  i n  
t h e  c a l c u l a t i o n s  of  t h e  "To ta l  
Histogrammed S t a t i s t i c s . "  

CHANNEL I S  NOT A A channel  on t h e  DISPLAY ca rd  i s  
SUBSET OFE CHANNELS no t  a member of t h e  set o f  chan- 
GIVEN ON CHANNELS CARD. n e l s  on t h e  CHANNELS ca rd .  

TOO MANY CHANNELS ARE User reques ted  too many h i s t o -  
BEING HISTOG-ED AND grams t o  be  p l o t t e d .  The number 
PLOTTED, NO. OF CHANNELS of his tograms p l o t t e d  v a r i e s  
PLOTTED WAS RESET TO . according t o  t h e  number of 

channels  histogrammed. 

TOO MUCH DATA REQUESTED -- The d a t a  f o r  a l l  channe ls  f o r  
SAMPLE END WAS RESET TO one scan l i n e  a r e  unpacked in -  . t o  an a r r a y  dimensioned 12 000. 

I f  t h e  number of channe ls  times 
[(sample end - sample b e g i n ) /  
sample increment]  exceeds 1 2  000, 
t h i s  d i a g n o s t i c  i s  p r i n t e d .  
Sample end i s  reset t o  f i t  t h e  
dimensions and execut ion  con- 
t i n u e s .  



1 SEND 

I ( F i e l d  d e f i n i t i o n  cards) 

(Cont ro l  c a r d s )  

c o l .  11 
1 o r  2 

F igu re  6-1.- Deck s e t u p  f o r  t h e  HIST processor  f o r  independent 
execut ion.  I n  e d i t - t y p e  execu t ion ,  a ca rd  image f i l e  is  used. 



(SUBCUSS card) 

ISTAT (fi~rarnknp f i e l d  cards)  

(SUBCLASS card) 

(CUSbNkYE card) 

m / f lcontrol  cards f o r  STAT) 

(Control cards for  GPAYblAP) 

P 

( ( ~ i c l d  daf i n i t i o n  cards) 
,flxs* //-, 

cards f o r  IlIST) 

1 

Figure  6-2.- Deck s e t u p  f o r  execut ion  of HIST 
wi th  GRAYMAP and STAT. 



7.  GRAYMAP TROCESSOR - GRAYMAP 

Thi s  p rocessor  produces symbol-density maps of i n d i v i d u a l  
c h m n a l s  o f  MSS images. Using t h e  p r i n t e r ,  it produces maps 
i n  which each p i x e l  is  r ep re sen ted  by cne  of  16 p o s s i b l e  
symbols e 

The 1 6  b in s  ( t h e  ranges  r ep re sen ted  b ~ r  t h e  symbols) may be 
ass igned  a r b i t r a r i l y ,  o r  they may be computed from his tograms.  
I f  t h e  HIST p roces so r  was c a l l e d  be fo re  t h i s  p rocessor  i n  t h e  
same run,  t h e  histograms w i l l  be computed au toma t i ca l ly  wi th  
a r b i t r a r y  assumptions.  Otherwise,  t h e  program w i l l  d e r i v e  t h e  
histogram from s e l e c t e d  d a t a  w i th in  t h e  image. 

An MSS d a t a  t a p e  must be fu rn i shed .  I n  a d d i t i o n ,  t h e  GRAYMAP 
processor  r e q u i r e s  t h e  b in  l e v e l s  t o  be i n p u t  on a c o n t r o l  ca rd  
image ( see  F igures  7-1 and 7-2 f o r  sample job s e t u p s )  o r  
computed from t h e  his tograms ou tpu t  by t h e  HIST processor  on t h e  
HISFIL f i l e .  I f  t h e  HIST processor  has n o t  been executed p r i o r  
t o  running GRAYMAP, and b in  l e v e l s  have n o t  been i n p u t ,  a 
d e f a u l t  h is togram o f  evary 1 0 t h  l i n e  f o r  500 l i n e s  and every 
1 0 t h  sample f o r  200 samples i s  computed, and HISFIL i s  c r e a t e d  
on l o g i c a l  u n i t  13. Note t h a t  t h i s  i s  n o t  adequate f o r  images 
having fewer than 500 l i n e s  and 200 samples, such a s  LACIE 
segments. I n  t h e s e  c a s e s ,  HIST must be run o r  a r b i t r a r y  b i n  
l e v e l s  fu rn i shed .  Cont ro l  ca rds  a r e  l i s t e d  i n  Table 7-1. 
Processor  d i a g n o s t i c s  a r e  given i n  Table 7-2. 

Output from t h i s  p rocessor  i s  l i m i t e d  t o  c h a r a c t e r  r ep re sen ta -  
t i o n  of t h e  image. A f u l l  d i s cus s ion  of c o n t r o l  ~ a r d s  and of 
p rocessor  d i a g n o s t i c s  i s  given i n  s e c t i o n  7 of Volume 11. 



TABLE 7-1 .- CONTROL CARDS FOR GRAYMAP 
Required cards 

Parameter and 
Keyword default values Function 

SGRAYMAP Calls processor. 

CHANNELS C1 , C2 , C3 I . . Ck i kc30 Provides pictorial printout 

Default: Graymap for all for requested channels. 

channels on H ~ S F ~ L  only if 
created by a previous exe- 
cution of HIST. 

*END 

Fields.. . 
$END 

Optional cards 

BINLEVEL NlIN2,N3,...,Nk;k<l6 Upper bin edges for gray- 
scale levels with a range Default: Histogr,ms used of to 255 and a maximum 

to set bin levels. of 16 levels; the last bin 
level should always be 225. 

SYMBOLS SlIS2tS3t...tSkik<16 o Character set separated by 
Default: Two sets commastwith a maximum of 16 

overprinted, resulting in symbols per SYMBOL card. 
If two sets are input, the 

one of second overprints the first. 
t tOtOt*t=t-~-t/tb The number of symbols input 

on one card determines the 
number of bin levels when 
using the histograms to set 
the levels. Blank is a 
legitimake character. 



TABLE 7-1 .- Concluded 
Parameter and 

Keyword default values Function 

DATAFILE UNIT=N,FILE=M N is the FORTRAN logical 
Default: N=ll,M=l unit number to which the 

image data tape has been 
assigned; M is the file 
number on the tape to 
process. 

Ancillary Cards 

HED1, HED2, DATE, COMMENT (see Table 3-1) 



TABLE 7-2.- DIAGNOSTICS FROM GRAYMAP 

Message 

I BAD SUPERVISOR CONTROL CARD. Check spelling of keyword. 
ONLY 16 BINLEVELS PERMITTED. Reduce the number of bin 

I levels to 16. 

THIS CHANNEL IS NOT HISTOGWED. Check CHANNELS control 
card and make sure all 
channels requested have 
been histogrammed. 

I THIS CHANNEL IS OUT OF NUMERICAL All channels requested must 
RANGE AND WAS IGNORED. be in the range 1 to 30. 

YOU HAVE ASKED FOR TOO MANY SAMPLES. The last sample is reset 
THE LAST SAMPLE IS . to the last sample on the 

data tape. 



(Back of Deck) 

[ V a r i a b l e  number of f i e l d  
1 d e f i n i t i o n  c a r d s )  

/ 
((control cards) 

--- - 

(F ron t  of Deck) 

F i g u r e  7-1. - Deck s e t u p  f o r  t h e  GRAYMAP 
p r o c e s s o r  f o r  independent  execu t ion .  
I n  remote o p e r a t i o n ,  a c a r d  image f i l e  
is  used.  



(Back of deck) 

(Var iable  number of f i e l d  
d e f i n i t i o n  cards)  

I $END 
(Variable  number of f i e l d  
d e f i n i t i o n  c a r d s )  

( (Control ca rds )  

r 
I $HIST 

( co l .  11) 
FORM 1 o r  2 

(Front of Deck) 

Figure 7-2. - Deck setup f o r  GRAYMAP f o r  
execution back t o  back with HIST.  



8. STATISTICS PROCESSOR - STAT 
8.1 DESCRIPTION 

The stat,istics processor, STAT, computes the multichannel 
means, standard deviations, covariance matrix, and correlation 
coefficient for each training field and all training subclasses. 
In addition, histograms and spectral plots may be computed for 
each field and or subclass. 

The STAT processor requires user input of a card image file 
and an MSS data tape (DATAPE). Card image file input is 
shown in Table 8-1 and Figures 8-1 and 8-2, and training field 
definitions are described in Section 3.2. 

In addition to the optional printouts, the STAT processor 
creates an output file on the SAVTAP unit, which contains the 
computed statistics (mean vector and covariance matrix) for 
each training subclass, The training subclass statistics can 
be output on punched cards (the module STAT deck). However, 
output would normally be as a disk file. Both the output 
statistics file SAVTAP and the output module STAT file are in 
a format acceptable to the statistics input requirements of 
other processors in the EOD-LARSYS system. 

The module STAT file contains the training field vertices, the 
subclass names for each training subclass, the subclass numbers 
assigned to each subclass and class, and the computed statis- 
tics for each training subclass. The module STAT file is 
output by the processor only on demand. 

A training class is defined to'the processor by a card image 
containing the keyword CLASSNAME in columns 1 through 9. The 
user-determined alphanumeric name to be assigned to the class 
begins in column 11 and may contain a maximum of six characters 
(through column 16). At least one CLASSNAME card must be 
input. 

A CLASSNAME card must be followed by at least one subclass 
grouping. A subclass grouping is on a SUBCLASS card followed 
immediately by one or more field definition cards. All fields 
defined by field definition cards following the SUBCLASS card 
will contribute a cumulative sample set from which the training 
subclass statistics will be computed for the named subclass. 
The set of cards - one SUBCLASS card followed by one or more 
field definition cards - generates the statistics for one 
training subclass. The number of training fields to be defined 
for one given subclass is not restricted. The example in 
figure 8-1 shows the grouping of subclasses into classes. 



A f u l l  d i s c u s s i o n  of c o n t r o l  c a r d s ,  and of processor  diagnos- 
t i c s ,  i s  given i n  s e c t i o n  8 of Volume 2 .  



TABLE 8-1.- CONTROL CARDS FOR STAT 

Requlred c a r d s  

Parameter  and 
Keyword d e f a u l t  v s l u e s  

$STAT C a l l  p rocessor .  

CHANNELS Nl,NZlN3rr..rNk H ' s  a r e  t h e  5 r t e u r r  cnsnr.81 74mbers bsed by t:.k 
p rocessor  i n  computrnq t r a i n l n u  SubclaSS linri : K 30 t r a l n r n q  fle:d s t s t r s t i f s :  ~ u s t  be  fram t h e  

Defaul t :  K=30t u n l e s s  
t h e  M6S d a t a  t a p e  

s a t  n f  .:hannels ~ , . f s i : ~ b d  Dn t n e  V5S DATATAPC 
f1:e. 

(DATAPC) h a s  e x a c t 1  30 
c h a n n e l s ,  t h e  d a f a u f t  
ehould n o t  be  taken .  

*END Blank 

FIELDS . . . 
SEND Blank 

S l g n a l s  t h e  end of  thu  eontro: c a r d s ,  

S s g n a l s  t h e  end oE .ili c a r d  Input  f o r  t h l r  
p rocessor .  

o p t i o n a l  c a r d s  

Parameter  and 
Keyword d e f a u l t  v a l u e s  

DATAFILE UNIT=N,FILE=M 
Defaul t :  !4=11,%=: 

HISTO 

OPTION 

Funct ion  

N is t h e  F o r t r a n  l o g i c a l  u n i t  number ti. wtiich t h e  ?ISS 
d a t a  t a p e  (DATVE) h a s  been ass iqned:  M 1s t h e  f l ? e  
number on t h e  t a p e  t o  be processed.  For back-to back 
e x e c u t i o n s  o f  s e v e r a l  p r o c e s s o r s  i f  t h e  s a n e  f i l e  
number 1s used,  rjnly one DATAFILE c n n t r ~ ?  c a r d  need 
lmaqe neeJ  be lnput .  

N 1 ~ N 2 t N 3 ~ . . . N k  3 ' s  a r e  i n t e q e r s  which provide  a  l i s t  nf  channel  nurbers  

l:k*lO 
f o r  u s e  i n  t h e  h i s t o q r a n  o p t i o n s ,  The channel  nurrkers 
must be from t h e  s e t  d e s i q n a t e d  on t h e  CHANNELS contrm: 

D e f a u l t :  k-30 card .  Notrr Thls  c o n t r o l  k-arl does  n o t  : n i t l a t e  thl- 
h i s togram o p t i o n .  

HIST A h i s toqram showins freqllcn-y d r s t r i b u t i o n  o f  p l x e l s  
Defaul t :  No h is tograms ( r e s o l u t i o n  e lements  o r  r a d i a n c e  v a l u e s )  1s p r l n t e d  n u t  

f o r  e v e r y  t r a i n l n s  f i e l d  and every  t r a l n l n s  s u b c l a s s  
d e f i n e d  i n  t h e  i n p u t  t r a l n r n s  f l e l l  d e f i n l t l s n  deck. For 
each  s u b c l a s s  ( o r  f i e l d ) ,  a  h l s t o i ~ r a n  i s  provlded f o r  
e v e r y  channel  d c s l  m a t e d  nn t h e  HISTO c o n t r o l  c a r d .  

OPTION HISTIC A h i s toqram p r i n t o u t  l a  provided f o r  every  t r a z n i n q  Subclass  
D e f a u l t :  No h is toqrams d e f i n e d  i n  t h e  i n p u t  t r a i n r n q  f l e l d  d e f i n z t i o n  c a r d .  For 

each s u b c l a s s ,  a  h i s tonram 1s provided  f o r  channel  d e s l s n a t c d  
on t h e  HISTO c o n t r o l  c a r d .  

OPTION HIST=F A h i s togram p r i n t o u t  i s  provided f u r  every  t r a i n l n q  f i e l d  
Defaul t :  No h is toqrams d e f i n e d  i n  t h e  i n p u t  t r a i n i n q  f i e l d  d e f i n i t i o n  deck .  

OPTION COVAR The multichannel n e s n s ,  s t a n d a r d  d e v ~ a t l o n s ,  and covarlanct? 
Defaul t :  S t a t i s t i c s  m a t r i x  ( lower t r i a n q u l a r  p o r t i o n )  a r e  p r i n t e d  o u t  f a r  
a r e  n o t  p r i n t e d .  each t r a i n i n g  s u b c l a s s  and t r a i n i n q  f i e l d  d e f i n i t l c n  deck, 

OPTTON COVAR=C The mul t ichannel  means, s t a n d a r d  d e v i a t i o n s ,  and c c v a r i a n c e  
Defaul t :  S t a t i s t i c s  m a t r i x  ( lowar t r i a n s u l a r  p o r t i o n )  a r e  prlnteci  n u t  f o r  each 

t r a i n i n q  s u b c l a s s  d e f i n e d  i n  t h e  i n p u t  t r a r n i n q  f i e l d  
d e f i n l t l o ?  deck. 

OPTION COVAR=F The mul t ichannel  means, s t a n d a r d  deviations, ~ n d  ucvar:.?ncr 
D e f a u l t :  S t a t i s t i c s  m a t r i x  ( l s w e r  t r i a n q u l a r  p o r t i o n )  a r e  p r l n t e d  v ~ t  f o r  
a r e  n o t  p r i n t e d .  each t r a i n r n g  field d e f i n e d  I n  t h e  :nput t r a r n r n g  

f i e l d  d e f r n l t r o n  deck.  

OPTION NAXSUB=N Informs t h e  processor  a s  t o  t h e  maximum number c f  s u b c l a s s e s  
Defaul t :  MAXSUB=15 which w i l l  be i n p u t .  The parameter  v a l u e  is used f c r  

d imens ionins  purposes an8 r o f l c c t s  t h e  max:nur nunher 7f 
a v a i l a b l e  computer s t c r a n e  l o c a t l e n s  b a l n o  u t l l l z e d  f a r  
o t h e r  o p t l o n s  al lowed by t h e  STAT p r o c e s s o r .  T h l s  p a r l n e t r r  
must be s e t  by t h e  u s e r  ~f  t h e  nurrkcr o f  s u b c l a s s e s  hc r s  
about  t o  d e f i n e  w i l l  exceed t h e  d e f a u l t .  It i s  a d v i s a b l e  
t o  use  t h i s  o p t l o n  when a  l a r n s  number o f  t r l r n l n s  f la l r?s  
a r e  t o  be  processed  o r  when h i s t c 7 r a n s  have been reques ted .  



TABLE 8-1. - Concluded 
Parameter  and 

KqmrP d e f e y l t  v(rlygs 

OPTION SOCOVAR 

CPTIOH PUNCH 
Defaul t :  The m d ~ l e  
STAT f i l e  1s n o t  
punched, r n  w m h  c a s e  
s t a t r s t r c s  a r e  o u t p u t  
on  t h e  SAVTAP f i l e  
o n l y .  

OPTICN SPECTRAL 
Defaul t1  S ~ e c t r a l  
p l o t s  f o r  s u b c l a s s e s  

OPTION SPECTRAL=C 
Defaul t :  S p e c t r a l  
p l o t s  f o r  s u b c l a s s e s  

SIZE SPECBAS=I 
0 ~ 1 L l O  5 
Defaul t :  SPECBAS=75 

No t r a l n r n g  subcLass o r  ' r r -nrna  f r e l d  s r a t r s t r c s  .%re 
p r i n t e d  ou t .  

The s u b c l a s s  mean v e c t u r  ar.d :ooarrrcce n a t r l x  f o r  ever; 
s u b c l a s s  d e f i n e d  by u s e r  ~r . ; .u t  wr:: r e  bunched on c a r d s  
r n  a f o r n a t  a c c e p t a b l e  a s  rr.p;t t o  ' t a e r  j r o c e s s o r s  l n  
t h e  system. Thzs punched c a r d  deck i s  t k e  mod~:c STAT 
deck def  rned  r n  S e c t  3.1.4.1. 

A s p e c t r a l  p l o t  i s  rriz:*.'f , .t fr.r aver:. t t a l n r n q  
s u b c l a s s  an2 t r a r n l n 7  Ci*:' ' c f l n r i  i n  tho  i n p u t  
t r a r n r n q  f r e l d  d e f r n r t ~ l n  Eecx. The p l o t  c o n s i s t s  of  t S e  
s u b c l a s s  $ o r  f i e l d )  m a n  r a d i a n c e  v a : ~ e ,  m a n  s t a n d a r i  
d a v i a t l o n  I - ) ,  and mar. ' 3 .  .>;.tted \.errus t h e  channel  
( s p e c t r a l  band) f o r  ever:' channel  des rqna tod  on t h e  
CHANNELS c o n t r o ?  zard .  

A s p e c t r a l  p l o t  w i l l  tr r r i n t e d  ~ u t  f o r  e v e r y  s u b c l a s s  
d e f i n e d  i n  t h e  rnput  t r a r n r n l  field d e f i n i t i o n  deck.  

I rs an Lnteqar which sets t h e  T r n r r u a  padlance v a i u a  ~ r .  
t h e  Y-axis o f  t!.c irpelctrz: rr::t : i . e . ,  Y !. ?ha t rc-:ss?r 
h a s  a f i x e d  Y-axrs I n c r e r e n t  < 3 !  an-:! a  fT@d number o *  
Y-axis v a l u e s  ( 5 0 ) .  ::srno SPECDAS, t h e  p r o c e s s o r  detarz-rnes 
t h e  Y-axis ranqe t o  be: YTLn=SPECBAS, Yma,=SFECBAS+lliO. 

SIZE XHIGH-K K i s  an i n t e q e r  wirrch s e t s  t h e  maxirun r a d i a n c e  v a l u e  v h l c h  
0cK*255 w i l l  bo h i s toqram.ed .  XHIGII becomos Xnax  c f  t h e  X-axrs of  
Defaul t :  XHIGH=220 t h e  h i s t o q r a m  p l o t .  

SIZE XLOW=L 
O~LLXHIGH 

SIZE YSIZ=J 
0LJ:f ( X I  
Defau l t :  YSIZ=14 

L is  an i n t e g e r  which s e t s  t%c % n i r w  r a d i a n c e  v a l u e  whl:h 
w i l l  be  h i s t o a r f , m e d .  XLCW b+--z?rs Xmin o f  t h e  X-axis af 
t h e  h i s t o a r a m  p l o t ,  

J is an i n t e g e r  whit!: s e t s  t h e  n w b c r  of increments  on t h o  
Y-axis o f  t h e  h i s t o o r a n  p l o t :  t h e r e f ~ r c ,  it rs t h e  h c r q h t  
(numbar o f  p r i n t  l i n e s )  o f  t h e  Y-sxls .  Usrnq t h e  i n p u t  
YSIZ, t h e  p r o c e s s o r  w ~ l l  de tc rmicc  t h e  Y-axis s c a l e  f o r  
t h e  h i s t o q r a m  p l o t  t o  be f . x i m a X  +(YSIZ-l)/YSIZ. 

SIZE XSIZ=K S e t s  t h e  range  wbich w i l l  be histoqramned; maximum range 
Defaul t :  XHIGHtXLOW is 101,  

SPECTRAL M1 , M 2  ,H3 ,M4  

l:Mi~30 

D e f a u l t :  4 s u b c l a s s e s  
p e r  s p e c t r a l  p l o t :  
s u b c l a s s e s  1, 2 ,  3 ,  and 
4 on t h e  f i r s t  p l o t :  5 ,  
6 ,  7 ,  and 8 on t h e  second 
p l o t ;  e t c .  

STATFILE UNIT=N,FILE=M 
Defaul t :  N=20,M=l 

M ' s  a r e  i n t e q e r s  which provide  a l i s t  of f r o %  one t o  f o u r  
s u b c l a s s  numbers f o r  t h e  s u b c l a s s c s  whrch a r e  t c  be 
p l o t t e d  on one s i n a l a  composite  s p e c t r a l  r l o t .  The sub- 
c l a s s  numbers must be o b t a i n e d  from t h e  s a t  o f  s u b c l a s s e s  
d e f i n e ?  r n  t h e  deck,  and s u o s e r u e n t  ' r u t c l a s s  nurrhcrs art? 
o b t a r n e d  by s e q u e n t i a l l y  numb art in^ t h e  s u t c l a s s e s  a s  
t h e y  o c c u r  i n  t h e  t r a i n i n s  f i e l d  d e f i n i t i o n  Jeck .  

N is  t h e  l o g i c a l  F o r t r a n  u n i t  n~znber t o  which t h e  SAVTAP 
f i l e  h a s  been assrqned:  >l i s  t.?e f r l e  number on t h e  t a p e  
t o  be processed .  

A n c i l l a r y  c a r d s  

HEDl, HLD2, DATE, COMMEXT ( s e e  Table 3-11 



TABLE 8-2 .- DIAGNOSTICS FROM STAT 

/ / , / I  PROM SUER. SETUP1 --- BAD The l n p u t  :ara rnaqr  *hrc.. dns read  ham ncnu of :net 
CONTROL CARD ENCOUNTERED --- l e g r t l m a t e  % e p o r d s . t o  l.b:~tlf;' i t  II. a r e c o q n 1 2 ~ ~ ; e  
INPUT CARD IS  , ' CCCC c o n t r o l  car5.  The ~ 3 r d  wi; i  :h x.au-*.l t h e  t w q e  1s . . .CCC' p r i n t e d  o u t  a p a r t  nt t h e  .--rssage. Althnuqh t h e  pr9- 

cessor wrll can tznue  t o  raad more c l n t r o l  c a r d s ,  + k ~ s  
is  a n  l n d t c a t l o n  of a c  error l n  t h e  deck s e t u p .  7% 
f r l r  should be checked f o r  propez sudaence o f  z t r l s .  

CHECK CHANNELS OR CLASS NOS. I f  t h e  channei  numbers s p r c l f l e l  ,?n 1 HISTO D r  
REQUESTED -- CANNOT BE LESS THAN CHAWELS c o n t r o l  ca rd  rnaqe a r e  no t  I n t e g e r s  
30 w l t h i n  t h e  range  L t h r o u j n  33, thi.8 message r e s u l t s .  
*****  TERMINATING PROGRAM EXE- The processor  t e rmrna tes  e x u c ~ t t o n  a f t e r  p r l n t l n q  t t ~ r s  
CUTION FROM SUBR. SETUP1 * * * * *  message, Char& t h e  tcrmat  ?f t h e  applicable prgccrbar  

c o n t r o l  c a r d s  ( s e e  s e c t r o n  3.1.2 and t a b l a  0-1 ,  

///// FROM SUB. SETUP1 --- The STAT p r o c e s s o r  h a s  run o u t  o i  i n t e r n a l  s t o r a g e  
DECREASE OPTIONS ***** TER- t o  handle t h e  combinatron o f  t h e  q u a n t r t r e s  o f  i n p u t  
MINATING PROGRAM EXECUTION FROM t r a i n i n g  f i e l d s ,  s u b c l a s s e s ,  ar.5 channa ls .  I n t e r n a l  
SUBR. SETUP1 a**** s t o r a q e  is  f i x e d  a t  10 600 i o c a t i o n s .  Each s u b c l a s s  

r e q u i r e s  roughly 1/2 (number 3f channe ls )  l o c a t i o n s  
f o r  t h e  s u b c l a s s  s t a t i s t i c s .  I f  h i s tograms  o r  
s p e c t r a l  p l o t s  o f  s u b c l a s s e s  and/or  f i e l d s  a r e  re -  
q u a s t a d ,  a d d i t i o n a l  i n t e r n a l  s t o r a g e  18 r e q u r r e d .  
The o p t i o n s  s p e c i f i e d  i n  t h e  run deck ( i . e . ,  h i s -  
tograms and s p e c t r a l  p l o t s )  and p o s s i b l y  t h e  
q u a n t z t i e s  o f  s u b c l a s s e s ,  channe ls ,  and t r a i n i n q  
f i e l d s  must be decreased  o r  e l i m i n a t e d  i n  o r d e r  t o  
g e t  a s u c c e s s f u l  run w i t h i n  t h e  c o r e  s t o r a g e  
l i m i t a t i o n .  

* * *  STAT/SETUPl -- ERROR I N  An OPTION c o n t r o l  card ~ n a q r  is  nnt a c c e p t a b l e  t o  tile 
OPTION(S) REQUESTED - SCAN OF processor .  The scan  of  t h e  ~ p t i o n s  w i l l  be  d i s -  
OPTION(S) DISCONTINCED AT cont inued  by t h e  processor ,  and any o p t i o n s  s p e c l -  
CARD COLUMN XX *** f i e d  beyond t h e  erroneous one w i l l  n o t  be  a c t r v a t e d  

f o r  t h e  run. The processor  con t rnues  with read ing  
o f  t h e  nex t  c o n t r o l  ca rd .  (See s e c t i o n  3.1.2 and 
t a b l e  8-1 f o r  c o r r e c t  OPTION c o n t r o l  c a r d  usage . )  

***  biAXSUB=XX --- MAX. NO OP 
SUBCLASSES CANNOT BE GREATER 
THAN YY 
MAXSUB SET=YY PROCEEDING TO NEXT 
OPTION (S)  *** 

* * * * *  STAT/LEARNN - - MAX. OF XX 
SUBCLASSES EXCEEDED -- FIRST XX 
SUBCLASSES USED -- REMAINDER 
IGNORED 

The maximum s u b c l a s s  number i n p u t  on t h e  OPTION 
MAXSUB c o n t r o l  c a r d  exceeds t h e  maximum number o f  
s u b c l a s s e s  t h a t  can be handled by t h e  EOD-LARSYS. 
The processor  w i l l  s e t  t h e  maximum number of sub- 
c l a s s e s ,  which w i l l  a p p l y  t o  s u t c l a s s e s  read  i n  
from t h e  i n p u t  s u b c l a s s / f i e l d  d e f i n i t i o n  deck. 

The processor  h a s  read  t h e  maximum a l l o w a b l e  nunkerr 
o f  s u b c l a s s  names and t r a i n i n g  f i e l d s  t o  be  
a s s o c i a t e d  wi th  each s u b c l a s s ,  and t h e  n e x t  s u b c l a s s  
name encountered i n  t h e  t r a i n i n q  f i e l d / s u b c l a s s  
d e f i n i t i o n  deck caused t h i s  d i a g n o s t i c  message. 
The f i r s t  MAXSUB s u b c l a s s e s  and a s s o c i a t e d  t r a i n i n g  
f i e l d s  i n p u t  a r e  computed and t h e  remainder  a r e  
ignored  by t h e  processor .  

* * * * *  STAT/LEARNN -- MAX. OF XX The STAT p r o c e s s o r  has  read  t h e  maxirnllrn number of  
FIELDS EXCEEDED --- XX FIELDS s u b c l a s s  names and a s s o c i a t e d  t r a i n i n g  f i e l d s  from 
RETAINED FOR YY SUBCLASSES t h e  i n p u t  t r a i n i n g  f i e l d / s u b c l a s s  C e f i n i t i o r ,  deck. 

The a v a i l a b l e  i n t e r n a l  s t o r a g e  has been f i l l e d ,  and 
***** REMAINDER OF INPUT TRAINING no f u r t h e r  t r a i n i n g  f i e l d s  can be  accep ted .  Train-  
FIELDS NOT USED i n g  s t a t i s t i c s  w i l l  be computed f o r  t h e  s u b c l n s s e s  

and f i e l d s  which have been read  t o  t h i s  p o i n t ,  and 
t h e  remainder a r e  ignored by t h e  processor .  



C l a s s e s  

1 

i ( C o n t r o l  c a r d s )  

- 

I 

S u b c l a s s e s  I 1 

2 { 
! 3 (  

"END * 

4 

CLASSNAME CLASS1 
SUBCLASS SUB 11 

4 

5 

1 
6 

\ 

: ( F i e l d s )  SUB 11 ( o f  CLASS1) 

C L A S S N A ~  
SUBCLASS 

( F i e l d s )  

CLASSNN.1E 
SUBCLASS 

I ( F i e l d s )  

SUBCLASS 

i ( F i e l d s )  

SUBCLASS 

: ( F i e l d s )  

$END* 

SUB 1 2  ( o f  CLASSl) 

CLASS2 
SUB 2 1  

SUB 2 1  (of-  CLASS2) 

CLASS 3 
SUB 3 1  

SUB 1 3  ( o f  CLASS3) 

SUB 32 

SUB 32 (of CLASS3) 

SUB 33 

SUB 33 ( o f  CLASS3) 

F i g u r e  8-1.- Classes, s u b c l a s s e s ,  and f i e l d s .  
A c t u a l  names must  n o t  exceed  f o u r  c h a r a c t e r s .  

S-6 
t, *; 



( ~ n c k  of Deck) 

SEND 
a r i a b l e  number of CL\SS:iX-IE/S'JB- 

CLASS ar:d/or field definition cares) 
___U 

[ (Control. cards) 

d 

(Fron t  of Deck) 

Figure  8-2.- Deck s e t u p  f o r  t h e  STAT processor .  I n  ed i t - t ype  
o p e r a t i o n ,  a card  image f i l e  i s  used. 



PfiOCESSOR - ISOCLS 

9 . 1  INTRODUCTION 

Th i s  c l u s t e r i n g  p r o c e s s o r  i s  one o f  t h e  most v e r s a t i l e  f e a t u r e s  
of EOD-LARSYS. I t  a l l ows  a n  a n a l y s t  t o  s e a r c h  f o r  t h e  n a t u r a l  
s p e c t r a l  f e a t u r e s  o f  a  s cene  w i thou t  t h e  u se  of  t r a i n i n g  f i e l d s  
o r  ground t r u t h .  I t  pe rmi t s  him t o  examine t h e  homogeneity of  
t r a i n i n g  f i e l d s .  And i n  t h e  g e n e r a l  c a s e ,  it a l lows  him t o  
ex tend  t h e  c a p a b i l i t y  of  h i s  eye-bra in  system, which f u n c t i o n s  
i n  t h r e e  channe l s  o r  dimensions (our  t h r e e  primary c o l o r s ) ,  t o  
t h i r t y  channe l s .  

The u se  of ISOCLS can  be r e l a t i v e l y  s imple  and s t r a i g h t f o r w a r d ,  
b u t  i t s  p rope r  use w i l l  r e q u i r e  vary c a r e f u l  a t t e n t i o n  t o  a 
l a r g e  number of  d e t a i l s .  

An a n a l y s t  may c l u s t e r  " c l a s s e s "  of  d a t a  from an  MSS d a t a  t a p e ,  
and each  class nay c o n s i s t  of  one o r  more f i e l d s ,  H e  can d e f i n e  
and c l u s t e r  a s  many classes as he wishes  w i t h  a  s i n g l e  c a l l  t o  t h e  
ISOCLS processor .  The a c t u a l  c a r d  images d e f i n i n g  c l a s s e s  and 
f i e l d s  a r e  shown: 

WHT1 c l u s t e r e d  a s  
one d a t a  set .  

En te r  SETUP r o u t i n e  
a g a i n  f o r  new parameter  
va lue s .  

"END 
CLASSNAME 
FLDl 
FLD2 
FLD3 
CLASSNAME 
FLD4 
FLD5 
$END 

(New parameter  v a l u e s )  



Now w r i t e  s t a t i s t i c s  
f i l e .  

*ENDf 
CLASSNAME 
FLD6 
FLD7 
FLD8 
CLASSNAME 
FLD9 
CLASSNILYE 
FLDlO 
SEND* 

NWHl 

NWH2 

NWH3 

For conc i senes s ,  c o n t r o l  c a r d  images w i l l  be r e f e r r e d  t o  a s  
ca rds  i n  t h e  d i s c u s s i o n  t h a t  fo l lows .  A CLASSNLYE c a r d ,  
followed by a t  l e a s t  one f i e l d  d e f i n i t i o n  c a r d ,  must immedi- 
a t e l y  fo l low t h e  *END c o n t r o l  ca rds .  The formats f o r  t h e s e  
cards  a r e  d e f i n e d  i n  Sec t ion  3.1, Volume 11. Diagnost ics  from 
ISOCLS are g iven  i n  Table 9-2, A full d i s c u s s i o n  of  c o n t r o l  
ca rds ,  an$. of p rocessor  d i a g n o s t i c s ,  i s  given i n  Sec t ion  9 of 
Volume 2 .  

The d a t a  Prom a l l  f i e l d s  f o r  one c l a s s  are c l u s t e r e d  a s  one 
da t a  set. The s t a t i s t i c s  f o r  a l l  c l u s t e r s  i n  t h a t  c l a s s  a r e  
saved on a s c r a t c h  f i l e ,  and t h e  nex t  c l a s s  i s  c l u s t e r e d .  
When a l l  c l a s s e s  have been c l u s t e r e d ,  t h e  s t a t i s t i c s  a r e  w r i t -  
t en  on t h e  SAVTAP f i l e .  (See F igure  9-1 f o r  job s e t u p . )  
Parameters may be changed a f t e r  every  c l a s s  a s  shown below. 

9.2 NUMBER OF CLUSTERS 

An a n a l y s t  has  c o n t r o l  over  t h e  maximum number of c l u s t e r s  
allowed per  c l a s s  v i a  t h e  CLUSTERS c o n t r o l  ca rd .  However, t h e  
procedure may f i n d  fewer c l u s t e r s  t han  t h e  maximum allowed. 
I f  he  p lans  t o  u s e  t h e  s t a t i s t i c s  genera ted  from t h e  c l u s t e r s  
i n  l a te r  CLASSIFY o r  SELECT runs ,  he must c o n t r o l  t h e  maximum 
number of c l u s t e r s ;  t h e  SAVTAP f i l e  may con ta in  s t a t i s t i c s  f o r  
up t o  75 c l u s t e r s  ( o r  s u b c l a s s e s ) ,  bu t  on ly  60 can be used f o r  
process ing a t  any t i m e  i n  CLASSIFY o r  SELECT. 

SPLITTING, COMBINING,  AND C H A I N I N G  

The c l u s t e r i n g  procedure nsed i n  ISOCLS i s  an i t e r a t i v e  
procedure. I t  a s s i g n s  e ,rh d a t a  sample t o  a s p e c i f i c  c l u s t e r  
by de te rmin ing  t h e  n e a r e s t  c l u s t e r  c e n t e r  and a s s ign ing  t h e  
sample t o  it. A t  t h e  end of each i t e r a t i o n  ( i . e . ,  when a l l  
samples have been ass igned  t o  a c l u s t e r ) ,  new c l u s t e r  c e n t e r s  
a r e  de f ined  by computing t h e  mean v e c t o r  f o r  t h e  d a t a  samples 
a c t u a l l y  ass igned  t o  t h e  c l u s t e r .  

The i t e r a t i v e  procedure t e rmina t e s  when t h e  u se r - spec i f i ed  
sequence of s p l i t s  and combinations i s  exhausted (see t h e  



DEQUEN c o n t r o l  c a r d ) .  The c r i te r ia  f o r  s p l i t t i n g  o r  combining 
a  c l u s t e r  a r e  s p e c i f i e d  by t h e  STDMAX and DLMIN c o n t r o l  
c a r d s .  

Af t e r  t h e  f i n a l  i t e r a t i o n ,  t h e  covar iance  m a t r i x  f o r  each 
c l u s t e r  i s  computed and, a t  t h e  u s e r ' s  o p t i o n ,  i s  p r i n t e d .  A l l  
c l u s t e r  s t a t i s t i c s  f o r  t h e  clash- a r e  saved on a  s c r a t c h  f i l e  
u n t i l  a l l  c l a s s e s  have been c l u s t e r e d ,  a t  which t i m e  t h e  SAVTAP 
f i l e  i s  w r i t t e n .  

The cha in ing  of c l u s t e r s  f o r  t h e  f i n a l  map p r i n t o u t  i s  performed 
i f  t h e  u se r  has reques ted  t h e  o p t i o n  ( s ee  CHAIN c o n t r o l  c a r d ,  
Table 9-1). S t a t i s t i c s  f o r  t h e  chained c l u s t e r s  a r e  n o t  computed. 

9 . 4  SOME OPTIONS 

The p roces so r  a l lows an a n a l y s t  t o  c o n t r o l  t h e  amount of l i n e -  
p r i n t e r  ou tpu t  h e  r e c e i v e s  v i a  t h e  KRN and MAP c o n t r o l  ca rds .  
A f i n a l  map of  t h e  c l u s t e r e d  d a t a  i s  always o u t p u t  a long  wi th  
a s t a t i s t i c a l  summary of t h e  c l u s t e r s ,  which inc ludes  mean and 
s t anda rd  d e v i a t i o n  v e c t o r s ,  t o t a l  p o i n t s  ass igned  t o  each 
c l u s t e r ,  and i n t e r c l u s t e r  d i s t a n c e s .  

Opt iona l ly  he  may (1) input i n i t i a l  c l u s t e r  c e n t e r s  t o  has t en  
t h e  c l u s t e r i n g  process  o r  ( 2 )  a l low t h e  program t o  i n i t i a l i z e  
t h e  p rocess  by a s s i g n i n g  a l l  t h e  d a t a  t o  one c l u s t e r ,  o b t a i n i n g  
the  mean and s t anda rd  d e v i a t i o n ,  and then s p l i t t i n g .  I n i t i a l  
means may be inpu t  (1) by ca rds  (see c o n t r o l  ca rd  KEANS and 
C l u s t e r  Means Deck, s e c t i o n  3.1.4.3, Volume 2 )  o r  ( 2 )  by t h e  
SAVTAP f i l e  ( see  c o n t r o l  c a r d  STATFILE) o r ,  i n  Procedure 1, 
from dots .  Input  of t h e  i n i t i a l  means causes  a  s c r a t c h  f i l e  
t o  b e  w r i t t e n  so  t h a t  t h e  means can be used r epea t ed ly .  
Success ive  c l a s s e s  may o r  may n o t  use  t h e  same means t o  i n i t i a -  
l i z e  c l u s t e r  c e n t e r s  f o r  a  new c l a s s .  

The c o n t r o l  ca rd  MEANS a l lows  t h e  u s e r  t o  r e q u e s t  c l u s t e r  ten- 
t e r s  from t h e  l a s t  c l a s s  t o  be  read  from t h e  s c r a t c h  f i l e  and 
used as i n i t i a l  c e n t e r s  f o r  a  new c l a s s .  I npu t  of a  new s e t  
of i n i t i a l  means w i l l  cause  t h e  s c r a t c h  f i l e  t o  be ove rwr i t t en  
wi th  new c l u s t e r  c e n t e r s .  

9 , 5  PROCEDURE 1 AND ISOCLS 

S t a r t i n g  d o t s  ( p i x e l s )  from t h e  d o t  d a t a  f i l e  DOTUNT may be 
used t o  begin c l u s t e r i n g .  This  i s  u s u a l l y  done i n  a Procedure 1 
a p p l i c a t i o n .  

By e n t e r i n g  sun a n g l e ,  us ing  c o r r e c t i o n  t a b l e ,  t h e  p i x e l  
r ad i ence  va lues  may be modified t o  60° above hor izon .  (The 
c o r r e c t i o n  t a b l e  has  been b u i l t  i n t o  t h e  programs.) The 
r ad i ance  va lue  c o r r e c t i o n  a p p l i e s  on ly  f o r  c l u s t e r i n g  purposes.  
The u s e r  may inpu t  t h e  sun angles  by ca rds  o r  r e q u e s t  t h a t  
t h e s e  angles  be e x t r a c t e d  from t h e  header r e c o r d  of  a  JSC 
Universa l  format ted MSS d a t a  t a p e  (ERJPS unload t a p e ) .  



Noarest-neighbor c l u s t e r i n g  can  be achieved by an ISTOP 0  
c o n t r o l  card.  C l u s t e r s  a r e  a s s igned  t o  i n p u t  means wi thou t  
i t e r a t i o n .  Th i s  is  s t anda rd  i n  Procedure 1 a p p l i c a t i o n s .  
DO and DU F i e l d s  a r e  t h o s e  f i e l d s  t h e  a n a l y s t  may i d e n t i f y  
"designated o t h e r "  and "des igna ted  u n i d e n t i f i a b l e "  p i x e l  sets 
( f i e l d s )  by f i e l d  ca rd  inpu t .  The p i x e l s  i n  t h e s e  f i e l d s  a r e  
no t  inc luded  a s  i n p u t s  t o  t h e  c l u s t e r i n g  a lgor i thm.  They a r e  
ass igned  s p e c i a l  c l u s t e r  numbers and mean v e c t o r s  f o r  d i s p l a y  
purposes.  

The DO/DU f i e l d  c a r d s  f o r  a l l  c l a s s e s  must be i n p u t  be fo re  t h e  
f i e l d s  t o  be c l u s t e r e d .  These f i e l d s  must immediately fo l low 
t h e  *END card .  The CLASSNAME c a r d  fo l lows  t h e  l a s t  DO/DU 
f i e l d  ca rd .  

Example : 

I f  DO/DU f i e l d s  a r e  being def ined  

DESIGNATED OTHER 

OTHER ( )  ( 1 )  t ( 4 0 1 1 )  t ( 4 0 1 2 0 )  r ( 1 1 2  

DESIGNATED UNIDENTIFIABLE 

U N I D E N  1 (5171, (8,101 r (5r10)  

CLASSNAME WHT 

W H T l  ( 1  ( r 6  t (196,117) t ( I t1171 

9.6  SAMPLE RUN 

Sec t ion  20 i l l u s t r a t e s  an a p p l i c a t i o n  of EOD-LARSYS which 
inz ludes  t h e  u s e  o f  t h e  ISOCLS processor .  



TABLE 9-1.- CONTROL CARDS FOR I S O C L S  

Required c a r d s  

Parameter  and 
Keyword d e f a u l t  v a l u e s  Funct ion  

C a l l s  p rocessor  

CHANNELS DATA*Cl ,C2 ,CJ, . . . ,CK, 
STAT-AL,A2, ...,% 
kc number o f  c h a n n e l s  
aii BAVTAP 5 30 
Defaul t :  None 

C's  a r e  i n t e g e r  channel  numbers t h a t  (1) w i l l  be used 
i n  c l u s t e r i n g  and ( 2 )  r e f e r  t o  t h e  MSS d a t a  t a p e  
(DATAPE). A ' s  a r e  i n t e q e r  channel  numbers t h a t  
(1)  w i l l  be t h e  s t a r t i n s  v e c t o r s  ( i n i t i a l  means) ,  
(2 )  r e f e r  t o  t h e  SAVTAP f i l e ,  and 0) n u s t  be a s u b s e t  
o f  t h e  channels  on t h e  SAVTAP f i l e .  The same c h a n n e l s  
must be used throuqkout  one e x e c u t i o n  of 1SOC;s. I f  
a  c l u s t e r  MEANS dock i s  I n p u t ,  t h e  c h a n n e l s  on t h i s  
c a r d  image must be  a s u b s e t  of t h e  channels  i n  t h e  
MEANS deck.  

*END Blank 

CLASSNAME ( F i e l d  c a r d s )  

$END Blank 

I n l i c a t e s  t h e  end o f  c o n t r o l  c a r d s .  

I n d i c a t e s  t h e  end o f  a l l  c l a s s e s  t o  be c l u s t e r e d .  

CifAIN X 
Defaul t :  Chaining n o t  
performed 

Chains a l l  = l u s t e r s  Wzthrn x u n s t s  ~f  each  o t h e r  t o  
form one c l u s t e r .  Chainlng a f f e c t s  o n l y  t h e  f i n a l  
map p r i n t o u t  and MAPUNT t a p e ,  

CLASSES N 
Defau l t :  1 

Number of  c l a s s e s  t o  be c l . r s te red .  

CLUSTERS N 
Defaul t :  60 

Maximum number of c l u s t e r s  p e r  c l a s s ;  must be  2 60. 

DATAFILE UNIT=N,FILE=M 
Defaul t .  N = l l , M = l  

N is t h e  F o r t r a n  l o g l c a l  u n i t  number t o  which t h e  MSS 
d a t a  t a p e  (DATAPE) h a s  been a s s i g n e d ;  M is t h e  f i l e  
number on t h e  t a p e  t o  be processed.  For back-to-back 
e x e c u t i o n s ,  i f  t h e  same d a t a  f i l e  is tt) be processed  
throughout  t h e  e x e c u t i o n ,  o n l y  one DATAFILE c a r d  need 
b e  submi t ted .  

DLMIN X 
Defaul t :  3.2 

On a combine i t e r a t i o n ,  combines any two c l u s t -  . whose 
means a r e  c l o s e r  t h c n  % * m i t s .  

FORMAT LARSYS Genera tes  t h e  o u t p u t  c l u s t e r  HAPUNT t a p e  I n  LARSYS format.  

FOIL'lAT UNIVERSAL 
Defaul t :  Output  NAPUNT 

Genera tes  t h e  o u t p u t  c l u s t e r  MAPUNT t a p e  i ; r  Cn iversa l  
format.  

ISTOP N 
Defau l t :  , O  

A maximum o f  N i t e r a t i o n s  i s  performed i n  t h e  i n i t i a l  
s p l i t  sequence. 

KRN N 
Defau l t :  20 

P r i n t s  o u t  a  summary o f  t h e  c l u s t e r s  a t  e v e r y  Nth i t e r a t i o n .  

MAP N 
Defau l t :  20 

P r i n t s  o u t  a  nap o f  t h e  c l u s t e r e d  d a t a  a l o n g  w i t h  t h e  
summary f o r  every  Nth i t e r a t i o n .  A f i n a l  c l u s t e r  map i s  
p r i n t e d  r e g a r d l e s s  o f  t h i s  parameter .  

MEANS CARDS 
Default :  C l u s t e r i n g  
procedure is  a u t o m a t i c a l l y  
i n i t i a l i z e d  i f  t h i s  deck o r  
MEANS f i l e  is n o t  i n p u t .  

I n i t i a l i z e s  i n p u t  of t h e  c l u s t e r  MEANS f i l e .  T h i s  f i l e  ss use  
used t o  i n i t i a l i s e  c l u s t e r  c e n t e r s  f o r  t h e  c l u s t e r i n g  pro- 
cedure .  



TABLE 9-1. - Continued 

Parameter  and 
d e f a u l t  v a l u e s  Keyword 

MEANS FILE I n d i c a t e s  means f o r  i n i t i a l  : l , s te rs  ?lave been r n p u t  
Defaul t8  C l u s t e r  c e n t e r s  p r e v i o u s l y  f r o n  c a r d s  4 d  s t o r e 2  on f r l e .  The same 
a r e  a u t o m a t r c a l l y  i n i t i a l  moans a r e  tz be  ,isad 6-arr. f o r  r n r t ~ a l r z r n q  
i n r t r a l r z e d  from t h i s  t h e  p r o c e s s  f o r  a  new d a t a  set. 
c a r d  o r  t h e  MEASS c a r d  

MODULE 

Y M I Y  

OPTION 

Blanks Z n r t i a l i z e s  t h e  r e a d i z q s  nf t h e  m d u l e  STAT f i l e  t h a t  
rmmediately fo l lows  t h r s  c a r d .  

D e l e t e s  any c l u s t e r  w i t h  fewer t k a ~  ?I lrembers on  t h e  
f i r s t  th rough n e x t - t o - l a s t  r t e r a t i o n .  

CLUSTER The o u t p u t  c l u s t e r  .%PC::*: f i l e  will c c n t a l n  th& c l u s t e r  
D e f a u l t :  I f  t h e  FORMAT number t o  which t h e  c o r r e s p o n ~ r n q  p r x e l  was ass rqned .  
c o n t r o l  c a r d  is  i n p u t ,  When s e l e c t t n g  t h i s  !?Ftr<.n, t:;e FORMAT c o n t r o l  c a r d  must 
t h e  o u t p u t  c l u s t e r  be  rnput  a l s o .  
MAPUNT f r l e  w i l l  c o n t a r n  
t h e  mean v e c t o r  o f  t h e  
c l u s t e r  t o  whictt t h e  
cor responding  p i x e l  was 
ass igned .  

OPTION 

OPTION 

ERCGMP P r i n t s  an e r r o r  c r i t e r r o n  f o r  each r t e r a t l o n .  

ORDER The z o l c r  keys on t n e  !GP'JtiT t a p e  w r l l  be o r d e r e d  a c c o r d l n j  
Defau l t :  The c o l o r  dccordrng  t o  greenness .  See s e c t r o n  5 . i ,  Volume 11. 
keys  w i l l  b e  o r d e r e d  
accord ing  ta c l u s t e r  
numbers. 

OPTION PUNCH=N Punches t h e  mears and covariance v a t r r x  f o r  each c l u s t e r  
D e f a u l t :  I f  PUNCH is  zn t h e  module STAT f r l e  f o r n a t ,  N=1 punches nodule STAT 
o m i t t e d ,  no c a r d s  a r e  deck;  N=2 punches ERIPS i n t e r f a c e  deck;  N=3 punches 
punched; i f  N i s  both  decks .  
o m i t t e d ,  i t  d e f a u l t s  t o  1. 

OPTION 

PERCENT 

STATS P r i n t s  t h e  covar iance  m a t r i x  f o r  each c l u s t e r .  

N 
D e f a u l t :  80 

N ,  an i n t e g e r  number, is t h e  t e s t  v a r i a b l e  f o r  t h e  p e r c e n t a g e  
of  s t a b i l i z e d  c l u s t e r s  wi th  s t a n d a r d  d e v i a t t o n s  u n l e s s  it ss 
l e s s  than  t h e  t h r e s h o l d  parameter  STDMAX l n  t h e  r n i t i a l  s p l z t  
i t e r a t i o n  sequence. 

PMIN 

SEP 

D e l e t e s  any c l u s t e r  wzth fewer than  N members on l a s t  
i t e r a t i o n .  

X 
D e f a u l t :  Maximum o f  
t h e  channel  s t a n d a r d  
d e v i a t i o n s  i n  t h e  c l u s t e r  

When s p l i t t i n u  a  c l u s t e r ,  s e p a r a t e s  t h e  new c l u s t e r s  by 
a  d i s t a n c e  o f  X u n i t s .  

SEQUEN 

STATFILE 

AA. .A 
D e f a u l t :  SC 

A r e p r e s e n t s  t h e  sequence o f  S  and C c h a r a c t e r s  used f o r  
i t e r a t i o n  c o n t r o l  a f t e r  t h e  i n i t i a l  s p l i t  sequence.  A 
ma.--.-m o f  i 9  c h a r a c t e r s  may be i n p u t .  

INPUT/UNIT=N,FILE=M, 
OUTPUT/UNIT*L,FILE=S 
D e f a u l t :  NO d e f a u l t s  
f o r  INPUT: t = 2 0 , S = l  
f o r  OUTPUT 

N 1. t h e  F o r t r a n  l o g i c a l  u n i t  number t o  which t h e  SAVTAP 
f i l e  c o n t a i n i n g  t h e  i n i t i a l  means has been a s s i g n e d ;  M 
i s  t h e  f i l e  number o f  t h e  t a p e  t o  be  processed:  L is t h e  
F o r t r a n  l o g i c a l  u n i t  number t o  which t h e  SAVTAP f i l e  
c o n t a i n i n g  t h e  g e n e r a t e d  s t a t i s t i c 3  w i l l  be o u t p u t ;  S 
is  t h e  f i l e  number on t h e  t a p e  f o r  s a v i n g  t h e  c l u s t e r e d  
s t a t i s t i c s .  



SUBCLASS 

SYMBOLS 

DOTFILE 

DOTS 

SUNANG 

SUNANG 

Parameter  and 
d e f a u l t  vakuas 

X 
D e f a u l t r  4.5 

TABLE 9-1.- Concluded 

c11C21C31" SICk 
k160 
D e f a u l t r  A l l  s u b c l a s s e s /  
c l u s t e r s  on SAVTAP f i l e  
w i l l  b e  used i n  i n i t i a l i z -  
i n g  t h e  c l u s t e r i n q .  

S11SZlS31". 
D e f a u l t r  1 , 2 , . . . 9 .  
ArB...ZI\rW,A/t"t*,+, 
~ , ~ , = ; O 1 ? , l l ~ #  Q # : , l ,  
, i l  , comma, period, 
b lank  

On a s p l i t  i t e r a t i o n ,  s ~ l i t s  any c l u s t e r  whose 
maximum s t a n d a r d  rt.eviatlon f s  g r e a t e r  than X > n i t s .  

C ' s  a r e  i n t e g e r  s u b c l a s s  o r  z l u s t s r  numbers t h a t  
(1)  w i l l  be used i n  t h e  i t1 f t131  means, 124 r e f e r  t o  
t h e  BAVTAP f i l e ,  and ( 3 )  must be  a s u b s e t  o f  t h e  
s u b c l a s s e s  o r  c l u s t e r s  on the SAVTAP f i l e .  

Symbols used t o  i d e ~ t i f y  : l u s t e r s  In  t h e  p r i n t p u t .  

INPUT/UNIT=n , FILE-rn 
( D e f a u l t :  S e l f -  
i n l t i a l i z i n q  s t a r t i n g )  

S p e c i a l  c a r d s ,  f c r  Procedure 1 

ni,n2,. .. 6 0 
( D e f a u l t :  Dots w l l l  
n o t  b e  used f o r  
s t a r t i n g  v e c t o r s .  

TAPE 
( D e f a u l t :  No sun 
a n d l e  c o r r e c t i o n  a p p l i e d )  

nl1n2, .. . n .  
3 

n j  a r e  i n t e g e r  

numbers, j ~ 7 .  
( D e f a u l t :  No 
sun a n g l e  c o r r e c t i o n  
a p p l i e d )  

Def ines  t h e  FORTRAN ~ 1 %  nunber n anit f i l e  nllrnbez 1 o f  
t h o  d o t  d a t a  f i l e  30TS:;T m n t a r n L n 7  t n e  s t a r t s n q  
Vectors .  

ni a r e  I n t e g e r  numbers a c p a r a t e d  by a comma 

e p e c l f y l n g  t h e  d o t s  t o  bu used a s  s t a r t l n q  v e c t o r s .  

Sun a n g l e s  w i l l  be e x t r a c t e d  from t h e  ERIPS unload MSS 
d a t a  tape .  

;n4: a r e  t h e  sun a n g l e s  t o  be used I n  computins t h e  sun 
anGle c o r r e c t i o n s  f o r  u s e  i n  t h e  c l u s t e r i n g  algorl thrn.  
A sun a n g l e  must be  i n p u t  f o r  each s e t  o f  4 channels  
i n p u t  on t h e  CHANNEL c o n t r o l  card .  

A n c i l l a r y  c a r d s  

HED1, HED2, DATE, COWENT (see Table  3-11 



TABLE 9-2 .y  DIAGNOSTICS FROM ISOCLS 

Message 

CHANPIELS CANNOT BE CifANGED UNTIL 
THIS EXECUTION . ' ISOCLS I S  
COMPLETED. 

NO. OF CLASSES CANNOT BE CHANGED 
UNTIL THIS EXECUTION OF ISOCLS 
I S  COMPLETED. 

END-OF-TAPE REACHED BEFORE 
END-OF-FIELD. 

INPUT ERROR - A CLASSNAME CARD 
MUST BE INPUT BEFORE A GROUP OF 
FIELDS. 

NO. OF PIXELS TO BE UNPACKED PER 
SCAN EXCEEDS THE DIMENSION LIMIT 
OF -. 
TOO MUCH DATA REQUESTED -- 
PIXELS * (CIiAKNZLS + 1) CANNOT 
EXCEED -. 
STORAGE REQUIRED FOR FIELD 
DEFINITION INFORMATION EXCEEDS 
THE DIMENSION LIMIT OF -. 
DIMENSION LINITS EXCEEDED I N  
ISOCLS BY - , REDUCE CHANNELS 
OR MAX. CLUSTERS. 

DIMENSION LIMIT OF FOR 
COVARIANCES EXCEEDED. 

WRITE ON UNIT - TERMINATED 
ABNORMALLY. DAS TAPE NOT 
CREATED. ISTAT = -. 

END-OF-TAPE ON UNIT -. 
LAST LINE WRITTEN. 

INVALID INPUT CARD - IGNORED. 

E x p i a n n t i o n  

The c h a n n e l s - t o  b e  u s e d  s h o u l d  b e  set i n  the? 
f i r s t  set o f  control  c a r d s  i n p u t  a f t e r  t h e  
ISOCLS c a r d .  T h a t  set  o f  c h a n n e l s  w i l l  b e  used  
f o r  a l l  classes. I f  t h e  u s e r  a t t e m p t s  t o  i n p u t  
a CHANNELS c a r d  i n t o  t h e  SETUP r o u t i n e  on  a 
l a t e r  e n t r y ,  t h e  c a r d  w i l l  b e  i g n o r e d .  

The number o f  c l a s s e s  t o  b e  c l u s t e r e d  must  b e  
i n p u t  o n l y  i n  t h e  f i r s t  set  o f  c o n t r o l  c a r d s  
i n p u t  a f t e r  t h e  ISOCLS c a r d .  I f  t h e  u s e r  
a t t e m p t s  t o  change t h i s  p a r a m e t e r ,  t h e  i n p u t  
w i l l  b e  i g n o r e d .  

A f i e l d  h a s  been  d e f i n e d  beyond t h e  l l m i t s  o f  
t h e  MSS DATAPE. 

Decrease  t h e  number o f  c h a n n e l s  o r  p i x e l s  p e r  
s c a n  i n  t h e  f i e l d .  

Drum f i l e  w i l l  n o t  h o l d  a l l  o f  the d a t a  f o r  o n e  
c l a s s .  Reduce c h a n n e l s  o r  s i z e  o f  f i e l d s .  

Reduce t h e  number o f  f i e l d s .  A l l  ver t ices ,  names, 
and r e c t a n g u l a r  c o o r d i n a t e s  a r e  s a v e d  f o r  e a c h  
f i e l d .  The u s e r  h a s  exceeded  s t o r a g e .  

The u s e r  h a s  exceeded  s t o r a g e .  The number o f  
c h a n n e l s  o r  maximum c l u s t e r s  p e r  c l a s s  s h o u l d  
b e  r educed .  

Same. 

P r i n t e d  by s u b r o u t i n e  DSTAPE. User s h o u l d  re- 
submi t  t h e  j o b  w i t h  a d i f f e r e n t  o u t p u t  t a p e .  
T h i s  d i a g n o s t i c  message i n d i c a t e s  t h a t  e i t h e r  
a bad t a p e  was b e i n g  used  o r  a t a p e  d r i v e  e r r o r  
o c c u r r e d .  

P r i n t e d  by DSTAPE. The end o f  reel h a s  been  
e n c o u n t e r e d  w h i l e  a t t e m p t i n g  t o  w r i t e  t h e  .NAPUNT 
t a p e .  

P r i n t e d  by s u b r o u t i n e  SETUP7. Check t a b l e  9-1  
f o r  correct s p e l l i n g  o f  keywords f o r  c a r d  i n p u t  
and make s u r e  t h e  keyword is l e f t  j u s t i f i e d  i n  
t h e  f i e l d .  



. (Back of Deck) 

SEND 
I 

( F i e l d  d e f i n i t i o n  c a r d s )  
Repeated u n t i l  a l l  
c l a s s e s  have been 
def ined.  ( ,( (CUSSNAME c a r d )  

( (Con t ro l  c a r d s )  

I 
Repeated f o r  a l l  

( F i e l d  d e f i n i t i o n  c a r d s )  c l a s s e s  t o  be 
clustered w i t h  

CLASSNAME c a r d  t h i s  s o t  of param- 
eter values  

/ 
(*END 

( C l u s t e r  MEANS deck) Opt icna l  

/ 
( ( c o n t r o l  c a r d s )  

( 7 1 1  FORM 1 o r  2 

# 

(Front of Deck) 

Figure  9-1.- Deck s e t u p  f o r  t h e  ISOCLS processor  
f o r  independent execut ion .  I n  remote o p e r a t i o n ,  
a  ca rd  image f i l e  i s  used. 



(Back of deck) 

Optional {( (Tes t  o r  de s igna t ed  f i e l d s )  

( (Cont ro l  c a r d s )  

/ 

1 $END 

( F i e l d  d e f i n i t i o n  c a r d s )  

( (Con t ro l  caris)  

r- 
I SEND 

/ ( v a r i a b l e  number of CLASSNAME 
( 'and f i e l d  d e f i n i t i o n  c a r d s )  

( ( C l u s t e r  MEANS deck)  Opt iona l  , I (Con t ro l  c a r d s )  

( Front of deck) 

Figu re  9-2.- Deck s e t u p  f o r  ISOCLS f o r  execu t ion  back t o  back 
w i t h  CLASSIFY and DISPLAY. I n  remote o p e r a t i o n ,  a c a r d  
image f i l e  is  used. 



10. FEATURE SgLECTION PROCESSOR - SELECT 
10.1 DISCUSSION 

SELECT allows an analyst to judge the relative importance of 
the individual channels and to identify the set of channels 
that provides the best discrimination between subclasses. It 
allows him to choose one of the following three criteria for 
the separability of the subclasses for a set of channals, or 
for linear combinations of the channels. 

Weighted average interclass divergence 

Weighted average transformed divergence 

Weighted average Bhattacharyya distance 

Either the Exhaustive Search or the Without Replacement Proce- 
dure can be used with any of the criteria to select a "best" 
set of channels. The Exhaustive Search Procedure determines 
the best set of k out of n channels by computing the separa- 
bility measure for every possible combination of k channels. 
The Without Replacement Procedure determines the best k out of n 
channels by selecting the single channel which extremizes the 
separability measure, and then pairing it with the best channel 
selected from the remaining (n - 1) channels. The best triplet 
is determined by combining the best channel selected from the 
remaining (n - 2) channels with the best pair. The process 
continues until the best set of k channels has been selected. 

A third procedure, the Davidon-Fletcher-Powell Procedure, is an 
iterative descent method for finding a local minimum of a 
function of several variables. This procedure computes a 
k-by-n linear transformation matrix which extremizes a given 
separability measure. This matrix, B-matrix, is saved on the 
BMFILE and optionally is punched on cards (B-matxix deck) for 
later input to the CLASSIFY, SELECT, TRSTAT, SCTRPL, or DATA-TR 
processors. For more information on this procedure, see 
Section 10, Volume 11. 

In addition to selecting a best set of channels the processor 
can evaluate any of the separability measures for a specified 
set or linear combination of the channels. The linear combi- 
nation must be input via the B-matrix deck, or via the BMFILE 
if SELECT has been executed previously in the same run. 

The processor can also evaluate any of the separability measures 
for specified sets of channels, This request is made using the 
EVALUATE and PROCEDURE control cards. 

The best subset of passes (acquisitions) from a set of acquisi- 
tions can also be determined using the sixth procedure option. 



The SELECT p roces so r  r e q u i r e s  t h e  s ta t i s t i cs  o u t p u t  from e i t h e r  
STAT or ISOCLS.. Both STAT and ISOCLS write t h e  SAVTAP f i l e  
and o p t i o n a l l y  punch t h e  module STAT f i l e  which may be  used a s  
i n p u t  t o  SELECT. 

The BMFILE is  o u t p u t  by SELECT when t h e  Davidon-Fletcher-Powell 
p rocedure  i s  used.  

SAMPLE RUN 

A job s e t u p  f o r  independent  execu t ion  o f  SELECT i s  shown i n  
F i g u r e  10-1. Tab l e  10-1 l is ts  c o n t r o l  c a r d s  r e l e v a n t  t o  
SELECT. D iagnos t i c s  from SELECT a r e  g iven  i n  Table  10-2. A 
f u l l  d i s c u s s i o n  o f  c o n t r o l  c a r d s ,  and o f  p roces so r  d i a g n o s t i c s ,  
i s  given i n  s e c t i o n  10 of Volume 11. 



TABLE 10-1,- CONTROL CARDS FOR SELECT 

Required c a r d s  

Parameter and 
d e f a u l t  v a l u e s  Keyword 

$SELECT 

BEST 

Function, 

C a l l s  Processor .  

Find t h e  b e s t  s e t  o f  N, , . , .  channe ls  i f  p rccedure  - 
1 o r  2 r s  i n d i c a t e d ,  Xf procedure 3 r s  i n d i c a t e d ,  
t h e  b e s t  N1,N2 l r n e a r  combinat ion o f  t h e  c h a n n e l s  - - 
are found. N , r N , r . . .  a r e  i n t e g e r s  s e p a r a t e d  by 

J. L 

commas, A r e q u e s t  can be made f o r  a maxrmum o f  
10 b e s t  i n  one c a l l  to  s e l e c t .  . 

S i g n a l s  t h e  end o f  t h e  c o n t r o l  c a r d s ,  *END* 

SEND' 

Blank 

Blank S i g n a l s  t h e  end o f  a l l  c a r d  i n p u t  f o r  t h e  p r o c a s s l n q  
f u n c t i o n ,  

O p t i o n a l  c a r d s  

I n d i c a t e s  t h a t  t h e  8-matr ix c a r d  deck ~ m a d r a t e l y  
foi lowa;  raruitr tn t h e  a v a l o a t t ~ n  ~f t h a  s e p r r a -  
b r l i t y  measure usinq :he l i n e a r  combinat ions 
d e f i n e d  by tire 5-matr ix ~f  procedure 4 i s  i n d i c a t e d .  
I f  procedure 3 is i n d i c a t e d ,  t h e  8-matr ix w l l l  be  
used a s  a  f i r s t  quass  f o r  t h e  Uavidon-Fletcher- 
Powell Procedure.  

B-MATRIX CARDS 
D e f a u l t ;  None. 

I n d i c a t e s  t h a t  a  p rev ious  execg t lon  o f  SELECT has  
w r i t t e n  t h e  BMFILE. Dependlnq on t h e  PROCEDVRE 
c a r d ,  t h e  B-matrrx o c  f i l e  w i l l  be used a s  an 
i n i t i a l  guess  f o r  t h e  Davidon-Fletcher-Pawell p rsca-  
dure  or I n  sva lua t -nq  t h e  separability measure. 

B-MATRIX FILE 
Defau l t :  None. 

S e l e c t s  t h e  b e s t  s e t  of  channe ls  from those  
i n d i c a t e d  on t h i s  c a r d .  M u s t  be a  s u b s e t  of  
t h e  channels  f o r  which s t a t i s t i c s  a r e  i n p u t  v i a  
t h e  SAVTAP f i l e  o r  ~ 0 d ~ l a  STAT f i l e .  CL,C 2 r . . .  
a r e  i n t e g e r s  s e p a r a t e d  by commas, 

CHANNELS C1,C2, ... ,ck 
krnumber of  on 
SAVTAP130 
Defau l t :  A l l  c h a r n e l s  
on t h e  SAVTAP f i l e .  

The i n d i c a t e d  c r r t e r i o n  is used t o  measure t h e  
s e p a r a b i l i t y  between s u b c l a s s e s .  N = 1  f o r  wazghted 
average  divergence:  3-2 f o r  welghted t ransformed 
divergence:  and N=3 f o r  welghted dverage 
Bhattacharyya d i s t a n c e .  

CRITERION N 
Defau l t :  N = 1  

Eva lua tes  t h e  separability measure indicated on t h e  
CRITERION c a r d  f o r  channe ls  C1,C 2 , . . . .  The s e t  

EVALUATE C 1 ~ C 2 ~ *  • . 
Defaul t :  None. 

o f  channe ls  t o  be evd lua ted  must be  (1) a s u b s e t  of  
t h e  channels  on CIiANNEL c a r d  and ( 2 )  must be on one 
card .  Severa l  s e t s  of  channe ls  may be Input  by 
us ing  more than  on EVALUATE c a r d .  

GROUP Groups t h e  t r a l n i n g  s u b c l a s s e s  I ,  J ,  ..., pools  t n e i r  
s t a t i s t i c s ,  and a s s l g n s  NLNE a s  t h e  group nane. 
Name may be any s i x  c h a r a c t e r s .  I n t e g e r s  I ,  J, ... 
must correspond t o  t h e  s u b c l a s s e s  a s  they  occur  I n  
t h e  module STAT f i l e  o r  t h e  SAVTAP f i l e .  

N B M E I I I J , . . .  
Defau l t :  No grouping;  
i n d i v i d u a l  s u b c l a s s e s  a r e  
used. 

Number of iterations f o r  t h e  Davldon-Fletcher-Powell 
Procedure. 

ICOUNT 

INCLUDE 

ZJ 
Defau l t :  N=300. 

Inc ludes  channe ls  C1,C 2 r . . .  I n  t h e  b e s t  s e t ;  neanlng- 

f u l  on ly  f o r  t h e  Without Replacement Procedure. 
C1,C 2 , . . .  must be a  s u b s e t  of  channe ls  on CHANNELS 

c a r d .  

C1'CZ' ". 
Defaul t :  None. 

I n d i c a t e s  t h a t  t h e  module STAT f i l e  immediately 
fo l lows .  Tho SAVTAP f i l e  w i l l  he w r i t t e n  a s  t h i s  
c a r d  deck is read .  

Blank MODULE 



PROCEDURE 

WCPAIS 

APRIOR 

STATFILE 

TABU3 10-1, - Concluded 

Prruarter and 
default  values 

STATI 
Defaultr Ho s t a t r s t i c s  
printed. 

N 
Defaultr N-2 

N 
Defaultt N-4 

kynumber of subclasses 
on SAVTAPLBO 
Default: A l l  subclasses 
on the SAVTAP f i l e .  

WEIGHTS 

Prrntr a summary of the r t a t r s t r c s  for  the sub- 
classes and channels rc tur l ly  used rn SELECT. 

N - l c  The Exhausttvr Search Procedure rs  uredr 
N=2z The Hrttout Replacement Pr?c.dure ;s useJ) 
N-3: The 3avrd~n-Fletcher-P0~~!1I  Procedure 1s isodt 
H-4: The user-rnput 8-mtrrx 1s usod to elrr.rnate 
the sejiarzibilrty measure: !:=S I The L:'a!uate Chan- 
nels Prwedura r r  used: N=bt Best subsr* r f  yarres. 

Number of :hance?r per acqursrtror: ipassl. ':cciad 
for Procedure 6 .  

Use a prrorr wezjht factors as m ~ l t l p l r r r  t3r  
rntercluster werghts. 

N IS the FOFTRA!; lodrcal in l t  c'wber ts wbzct the 
SAVTAP f r l c  has :sen assrgncd; ?4 i s  (1, the f i l e  
niiber fro;: whiik t h e  triirning t t i i t r t t i i r  ara +.,s 
be retrreved acd ( 2 1  ;f the nodule STAT ErLc t s  
Input, the frXc number on whrch tho stacrst:cs are  
t o  be stored. i f  W 2 3 ,  t h ~ s  control card r u s t  
precede the mduie STAT f i l e  i n  the control car? 
deck setup. 

Provldes for  use of only subclasses C1,C2, ... 
s t a t r s t t c s  for computatron of separabrlzty r.easure, 
allows the user to select  a subset of t!re s ta -  
t t s t l c s  on the SAVTAP Llle for  use rn computsng 
the subclass separabrlrt%es. C1,C2,... are integers,  

the subclass number as r t  occurs rn the 9AVTAP f r l e .  

C1-%XI (C1,CZ)-YY, Sets welghts for  a l l  subclass pairs  of subclasses 
OTHERS=ZZ C 1  to  XX,  then se t s  subclass parr ( C l , C 2 1  to ZY; 
Default: A l l  weights s e t  s e t s  a l l  other subclass pairs t o  ZZ, Subclass 
to 1.0 f o r  c r i t e r i a  2 and names C 1 ,  C2, etc. ,  must match a subclass name 
3. For crs ter ion 1, weights from the module STAT f i l e ,  the SAVTAP f i l e ,  or  a 
for  subclass pair  ( i , j )  are GROUP name. 
W .  re-Dij/16, where D i j  4 
i s  the divergence for  
subclass pair  (i, j . 

Ancillary cards 

HED1, HEDZ, DATE, COMMENT (see Table 3-1) 



' -  . . 
TABLE 10-2.: DIAGNOSTICS FROM SELECT 

CORE OVERFLOW I N  SUBRAY - User might  r e d u c e  t h e  number o f  
NN - STORAGE LOCATIONS NEEDED r u b c l a s s a s  o r  c h a n n e l s  or t r y  
FOR THIS PROBLEM. a n o t h e r  p rocedure .  The SUBRAY 

a r r a y  i s  used  f o r  temporary stor- 
age  i n  SELECT o n l y .  (Sea 
r e s t r i c t i o n s ,  section 10.7)  

CORE OVERFLOW I N  ARRAY - See s u g g e s t i o n s  f o r  f i r s t  d iag-  
NN*2 - STORAGE LOCATIONS n o s t i c  massage. The ARRAY a r r a y  
NEEDED FOR THIS PROBLEM. i s  used th roughou t  t h e  sys tem f o r  

v a r i a b l y  dimensioned s t o r a g e .  

TOO MANY EVALUATE REQUESTS -- The b u f f e r  t o  h o l d  EVALUATE 
REMAINDER IGNORED. r e q u e s t s  i s  dimensioned 100. 

The number o f  c h a n n e l s  and c h a n n e l s  
t o  b e  e v a l u a t e d  f o r  each EVALUATE 
r e q u e s t  are  s t o r e d  i n  t h i s  a r r a y .  

GROUP CARD I N  ERROR - 
IGNORED. 

Check fo rmat  of  GROUP o p t i o n .  

PROGRAM CANNOT PROCESS LESS A t  least  t w o  c h a n n e l s  must be 
THAN 2 CHANNELS. i n p u t .  

PROGRAM CANNOT PROCESS LESS A t  l e a s t  t w o  c l a s s e s  must be  
THAN 2 CLASSES. i n p u t .  

INVALID CONTROL CARD - 
IGNORED. 

Check s p e l l i n g  o f  keyword. 

REDUCED COVAXIANCE MATRIX FOR The i n d i c a t e d  c o v a r i a n c e  m a t r i x  
CLASS I N  IS  NOT PCSITIVE canno t  be i n v e r t e d .  
DEFINITE. 

THE INCLUDE REQUEST FOR The i n d i c a t e d  channe l  t o  be  i n c l u d e d  
CHANNEL N I S  NOT A LEGI- i s  n o t  among t h e  i n p u t  channe l s .  
TIMATE REQUEST - IGNORED. 



(Bock of bnck)  

I $END 

SAVThP i s  i n p u t  (Nodule STAT deck) 

I (Control cards) 

Figure  10-1.- Deck s e t u p  f o r  t h e  SELECT processor  f o r  
independent execut ion.  I n  remote process ing ,  a  ca rd  
image f i l e  i s  used. 



11. CLASSIFICATION PROCESSOR - CLASSIFY 

11.1 DISCUSSION 

This processor classifies MSS image data on the basis of 
statistics (mean vectors and covariance matrices) which have 
been computed from the training fields. 

Given the statistics for each subclass of interest, a11 pixeLs 
are assigned to a subclass by one of two procedures. 

In the first procedure, the user does not define categories 
in his input, and the standard m-class maximum likelihood 
classification rule is followed. In the second procedure, the 
user defines categories in his input, and the sum-of-normal- 
densities classification rule is followed. 

An MSS data tape (DATAPE) must be input to the CLASSIFY processor. 
The tape assignment defaults to logical unit 11. Classification 
results are output on the MAPTAP file, which is assigned to 
logical unit 2. In the event of card input of the module STAT 
file, the statistics will be output on the SAVTAP file. 

Training statistics nay be input my means of the module STAT 
file. The B-transformation matrix may be input by means of 
the B-matrix card file. 

Areas to be classified must be specified on fxqld definition 
cards. At least one field definition card m ~ s t  be in the run 
deck immediately following the *END control card, but the 
processor will also accept more than one. The processor will 
classify each field in the order it is identified, will print 
on the line printer the first 110 samples of the classification 
map, and will print any optional output prescribed by the 
control ca.rds for each field classified. 

11.3 PROCEDURE 1 

In the use of procedure 1, CLASSIFY can obtain subclassa priori 
values using subclass population data from the input file, 
SAVTAP. It also allows the system to assign category names 
using the class nanias from t'xe input statistics fil-e, SAVTAP. 

Both options are in additicn to the usual capability of analyst 
inputa pxiori probabi.1it.l values at the subclass, class, or 
category level via the J.PRIORI control card, and of category 
name input via the CATLGORY control card. 



11.4 SAMPLE RUN 

A job setup for execution of the CLASSIFY processor back to 
back with the STAT and DISPLAY processors is shown in Figure 11-1. 
Table 11-1 lists control cards applicable to CLASSIFY. Diagno- 
stics from CLASSIFY are ~iven in Table 11-2. A full discussion 
of control cards, and of processor diagnostics, is given in 
sectior 11 of Volume 11. 

Section 20 illustrates an application of EOD-LARSYS which in- 
cl-udes the use of the CLASSIFY processor. 



Keyword 

SCLASSIPY 

MAPTAP 

'END 

FIELDS . . . 
SEND* 

Keyword 

APRIORI 

B-MATRIX 

CATEGORY 

TABLE 11-la.- CONTROL CARDS FOR C L A S S I F Y  

Requlred c a r d s  

Parameter  and 
d e f a u i t  v a l u e s  

OUTPUT/UNIT=n,FILE=m 
( u s u a l l y  n=Z,m=l) 

Blank 

Blank 

Functron 

C a l l s  p r o c e s s o r .  

Uni t  and f i l e  n u r b e r  o f  c l a s s i f i c a t i o n  map. 

S i g n a l s  t h e  end o f  t h e  c o n t r o l  c a r d s .  

S i g n a l s  t h e  end o f  c a r d  m p u t  f o r  t h e  F r o c s s s r n j  
function. 

O p t i o n a l  c a r d s  

Parameter  and 
d e f a u l t  v a l u e s  

A 1 t A Z t . * . A M  

o r  

N'Ai r K'A.J+l' . . ' ,AM 
M160 
Defavl t :  I f  e x e c u t i n g  t h e  
s t a n d a r d  c l a s s i f i e r ,  each 
s u b c l a s s  i s  g iven  a n  e q u a l  
a  p r i o r i  va lue .  I f  e x e c u t i n g  
t h e  c a t e g o r y  classifier, each  
c a t e g o r y  is  .given an e q u a l  
a  p r i o r i  v a i u e  which is  d i v l d e d  
e q u a l l y  among t h e  s u b c l a s s e s  i n  
t h a t  c a t e g o r y .  

Funct ion  

X p r l o r l  v a l u e s  may be l n p u t  by sub-subc lass ,  
c l a s s ,  o r  c a t e y o r y .  N ar.9 K a r e  arbitrary rebe- 
t i t i o n  f a c t o r s ,  and A l ' s  a r e  decimal numbers such 
t h a t  , 5 1.0 

1=1 
M = number 5 f  t r a l n r n g  s u o c l a s s e s ,  t r a z n l n g  clas:;cs, 
o r  c a t e g o r l e s .  if I n p u t  by c l a s s  o r  c a t e y o r y ,  t h e  
s e t u p  r o u t l n e  w r l l  d a s t r l b u t e  t h e  a p r l o r i  v a l u e s  
among t h e  s u b c l a s s e s  I n  t h e  fol lowrng manner: 

C l a s s  a  : > r r o r l  v a l u e s  
By 'lass = Number o f  s u b c i a s s e s  rn t h a t  c l a s s  

Category a p r l o r r  v a l u e s  By c a t e g o r y  = - tiunber of subclasses I n  t n s t  c a t e g o r y  

The or,;er i n  which t h e  A . ' s  a r e  i n p u t  mast be t h e  
o r d e r  I n  whlch t h e  c a t e g b r y ,  c l a s s ,  o r  s u b c l a s s  
was d e f l n e d .  

CARDS o r  FILE Informs t h e  p r o c e s s o r  t h a t  t h e  11-transfornatzcn 
Defaul t :  No t r a n s f o r m a t r o n  m a t r i x  1 s  t o  be r n p u t  and a p p l r e d  t o  t h e  t r a l n r n q  
of  t r a i n l n g  s u b c l a s s  covariance s u b c l a s s  s t a t z s t : c s  p r r o r  t o  s l a s s l f r c a t l o n .  i f  
m a t r i c e s .  FILE 1s placed i n  t h e  parameter  f r e l d ,  t h e  node o f  

B-rnatrrx l n p u t  w l l l  be  from BMFILE: :f CARDS 1s 
s p e c l f ~ e d ,  2t.e B-matrlx c a r d  f l l e  must rnmedla te ly  
fo l low t h i s  c o n t r o l  card .  The channels  were used 
t o  d e r r v e  t h e  B- t ransformat ion  m a t r l x  w l l l  be t h e  
channels  used by t h e  p r o c e s s o r  I n  c l a s s a E l c a t ~ o n .  

CATNRM/NAME1,NAME :!... I n f o r n s  t h e  p r o c e s s o r  t i t a t  t h e  c a t e g o r y  c l a s s l f l e r  

Default: I f  no cate=orles are option ~111 be a p p l r e d  and d e f l n e s  one c a t e g o r y  

d e f i n e d ,  t h e  s t a n d a r d  c l a s s r -  name ICATNAM) and t h e  c l a s s  names (NAMEl's) f o r  

f i e r  1s a p p l l e d .  t h l s  c a t e g o r y ,  A l l  s u b c l a s s e s  f o r  a  = l a s s  a r e  
a s s l g n e d  t o  t h l s  c a t e g o r y .  CATNAM and NANE, may - 
be up t o  f o u r  c h a r a c t e r s ,  and NAMEL must match a , 

c l a s s  name on t h e  SAVTAP f i l e .  A s l a s h  (,'I s e p a r a t e s  
t h e  c a t e g o r y  name from t h e  c l a s s  name. 

NOTE: (1) Every c l a s s  must be  a s s i g n e d  t o  a c a t e -  
gory u n l e s s  t h e  c l a s s  was e lamrna ted  by o m r t t l n g  
a l l  of  r t s  s u b c l a s s e s  on t h e  SUBCLASS c o n t r o l  
c a r d ;  ( 2 )  a t  l e a s t  two c a t e g o r l e s  must b e  d e f i n e d ;  
( 3 )  c o n t r n u a t f o n  of  t h e  llst o f  c l a s s  names r n  t h e  
c a t e g o r y  on a n o t h e r  c a r d  a s  i n d ~ c a t e d  by an a s t e r l c k  
a f t e r t h e  l a s t  c l a s s  name o f  t h a t  c a r d .  The next  
c a r d  should  c o n t l n u e  t h e  lrst o f  c l a s s  names I n  
columns 11-72. 



K69Word 

CHANNELS 

MODULE 

OPTION 

STATFILE 

APRISRI 

TABbE 11-1.- Continued 

 zonal c a r d s  

Parametnr and 
d e f a u l t  v a l u e s  ?unctlcr .  

STAT=N1,Ntr.. .S N1,N2, ... ?ik a r e  t h e  channel  numbers r t n t s g e r s ~  

DATA=ML , M2 , . . . ?lk from t h e  SA'JTAP f r l e  t? he usad ~n  c 1 a s s l f ~ c a t : o n ;  

K<3O X1,:4,, ill,,' a r e  t z e  chann*!. numbers ( r n t e g e r s  t 

& f a u l t :  (1; r f  executed  from t h e  >lSS d a t a  t a p e  s e l e c t e d  from SAVTAP and 
back t o  back wrth SELECT, t h e  DATAPE must be s q ~ a l .  
cbannnl r  s e l e c t e d  by t h e  SELECT 
p r o c e s s o r  a r e  used;  (21 r f  a  
B-matrix is  i n p u t ,  t h e  c h a n n e l s  
used i n  computing t h e  m a t r r x  
a r e  used;  (31  o t h e r w r s e ,  a l l  
channels  r n  t h e  s t a t l s t l c s  a r e  
used. 

SUBNAM,KlrK2, ..., Ki 

12k1$60; l=number o f  t r a l n i n g  

s u b c l a s s e s .  

Defau l t :  S u b j e c t  t o  t h e  
SUBCLASS c o n t r o l  c a r d ,  each  
i n d i v i d u a l  t r a l n l n g  s u b c l a s s  
is  used a s  a  possibility f o r  
unknown d a t a  sample c l a s s i -  
f  i c a t i o n .  

Blank 
Defaul t :  T r a i n i n g  s u b c l a s s  
s t a t l s t i c s  a r e  read  from t h e  
i n p u t  f i l e  SAVTAP. 

STATS 
Defaul t :  No t r a l n l n g  s u b c l a s s  
s t a t ~ s t i c s  p r i n t o u t .  

UNIT=N,FILE=M 
Defaul t :  N=23,>1=1 

N is t h o  FORTRAU l o g z c l l  J!ALC, number tc whlch t h e  
MSS d a t a  t a p e  :DATAPE) h3s been assigned; M is  
t h e  f l l e  number of  t h e  t a p e  t o  be processed .  Fcr 
back-to-back executions of s e v e r a l  p r o c e s s o r s ,  r f  
u s i n g  t h e  same f l l e  nu.nber, o n l y  one DATAFILE 
c o n t r o l  c a r d  need be rnput .  

K i ' s  a r e  I n t e g e r  s u b c l a s s  numbers taken  from t h e  

s e t  o f  a v a l l a b l e  t r a l n r n q  s u b c r z s s e s .  

The processor  c r e a t c s  a  new t r a r n z n g  s u b c l a s s  by 
combining t h e  statistics o f  t h e  t r a i n z n g  sub- 
c l a s s e s  l i s t e d .  The t r a l n l n g  s u b c l a s s e s  usea  a r e  
n o t  t h e r e a f t e r  a v a l l a b l e  a s  l n d r v l d u a l  s u b c l d s s  
p o s s l b l l r t i e s  f o r  3n ~nkn0wn d a t a  s a y p l e .  The 
s e t  of  t r a r n i n g  s u b c l ~ s s c s  t o  be used 1s r e n d -  
bered  by t h e  p r o c e s s - r  t o  account  f o r  t h e  new 
grouped s u b c l a s s  anJ  t k e  t r a l n i n d  sue-subclasses 
d e l e t e d  by grouprna.  The r e v l s e d  s u b c l a s s e s  r s  
used f o r  a l l  p r o c e s s o r  o u t p u t .  SUBNA.", ma; be  ftom 
one t o  f o u r  s h a r a c t c r s  and w l l l  bccone t h e  name f?r 
a  new t r a l  ing s u b c l a s s .  

I n d i c a t e s  t t h e  processor  t h a t  t h e  t r a l n r n j  sub- 
c l a s s  s t a t r - t l c s  w ~ l l  be input on c a r d s .  The 
module STAT dock must l m e d ~ a t e l y  fo l low t h i s  
c o n t r o l  c a r d .  

T r a l n l n g  s t a t l s t l c s  will be  p r l n t e d  c u t  f o r  e l c k  
s u b c l a s s ,  r e f l e c t i n g  t h e  B-trnnsformatlon,  l f  any,  
and t h e  Cholcsky f a c t o r l z a t ~ ~ n  o f  t h e  covar rancc  
matrices. 

N 1s t h e  FORTRAS logical u n l t  number t o  whlch t h e  
SAVTAP f l l c  has been a s s i g n e d ;  >I 1s: (1) t h e  numter 
of  t h e  f l l e  t o  be prccessed  o r  ( 2 )  r f  t h e  ncdule  
STAT f l l e  2s  I n p u t ,  t h e  ~ ~ u , r h e r  of t h e  file f o r  
storing t h e  s t3 t r s t l : s .  I f  X f l ,  t h ~ s  :ontr?l  z a r l  
must precede t h e  module STAT f l l e  I n  t h e  c c n t r a l  c a r 3  
f i l e  s e t u p .  

K l 8 K 2 , .  . K i  K's a r e  I n t e g e r s  comprlsrng t h e  s e t  o f  s u b c l - 5 -  
lcKis60; nunbers used by t h e  processor  t o  c l a s s l f y  t.le .. 

known d a t a  p o l n t s ;  must be a  s u b s e t  o f  t r a l n l n g  
1 = nuidaer o f  s u b c l a s s e s  ~n  s u b c l a s s e s  designated a: they  occur  on t h e  SAVTAP 
t r a i n i n g  statistics. f l l e .  
Defau l t :  A l l  t h e  t r a l n i n g  
s u b c l a s s e s  a r e  used. 

Cards f o r  Procedure 1 

FILE The s u b c l a s s  a  p r r o r r  p r o b a b l l l t y  v a l u e s  a r e  :on- 
Defaul t :  S u b c l a s s  a  p r l o r i  puted us lnq  s u b c l a s s  o r  c l u s t c r  pornr  p o p d l a t l ~ n s  
va lues  w i l l  n o t  be computed from from t h e  s t a t l s r r c s  f l l e ,  SAVTAP. 
t h e  s t a t l s t i c s  f l l e ,  SAVTAP. 



Keyword 

APRIORI 

Parameter and 
d e f a u l t  va l z s s  

TABLE 11-1.- Concluded 

A1,A2 , . **Aa  

o r  

NnA1K*A2,A3,... 
where N and K a r e  a r b r t r a r y  
i n t e g e r  r e p e t r t l o n  f a c t l r s ,  
Al ls  a r e  decrrnal numbers 
such t h a t  

Ai = 1.0 
111 

where Manumber o f  subclasses ,  
c l a s s e s ,  o r  ca t ego r re s .  
Defaul t :  Var ies  by c l a s s i f i e r .  
See Vclume 11, User 's  Reference 
Manual. 

The paraneter  field r s  expected 5 3  contarn  ~ e c i - a :  
nnnbers separa ted  by a =orma "," knlch a r e  *xe  
a p r r o r r  ~ r o b a b r l i t y  -:slues f o r  a r t h e r  a l l  s ~ b -  
c l a s s e s ,  c l a s s e s ,  o r  ca t ego r re s  defrnad t o  t h e  
CLASSIFY proces-or.  :f the  a p r i o r r  va lues  a r e  
input t y  : lass ,r ca tegory ,  t h e  .raiues w i l l  La 
dr s t r rbu ted  among t h e  subclasses  1;; the  followrnq 
manner r 
B c l a s s  - 
ubc ass& a ~ r r o r r - c l a s s  a ~ r ro r l / nu rnbe r  of stlb- +r 

c l a s s e s  rn t h e  :lass. 

a 
subclasses  i n  t he  cateqory.  

The order  In which t h e  a p r ro r r  probabzl r ty  - a13~ns ,  
A . ,  a r e  input  must be rn the  o rde r  Ln wtlch the  * 
cateqory,  c l a s s ,  ar subclass  1s d c f ~ n a d  t o  t h e  
CLASSIFY processor.  

CATEGORY FILE  I n i t i a l r z e s  the  ass igning of t he  category names 
Defaul t :  No ca t ego r sqs  a r e  us ins  t h e  c l a s s  nanes from t h e  rnput s t a t r s t i c s  
def ined and t h e  standard f l l e ,  SAVTAP, and tnvokes the  ca t rqo ry  classifier. 
c l a s s i f i e r  w i l l  be appl ied .  

Anc i l l a ry  ca rds  

HEDL, HE32, DATE, COMMENT ( see  Table 3-1) 



'CABLE 11-2.7 DIAGNOSTPCS FROM CLASSIFY 

CLSFY1 r o u t r n e  

Message Explana t l o n  

***** CLSFY/CLSFYl/CLSFlA --- The de te rmrnant  of  each S J ~ C ~ S S  co''ar1ance m a t r r x  is  
THE COVARIANCE MATRIX FOR SUBCLASS checked by CLASSIFY t o  s e e  t h a t  r t  1s a ;csztr . fc  n m -  
NO. XX IS EITHER SIiJGULAR OR NOT POSITIVE z e r o  va lue .  A z e r o  v a l u e  r n d r c a t e s  a s l n q u l a r  n a t r r x ,  
DEFINITE - THE DETERMINANT = XXXX.XXXX and a n e g a t l v e  Value 1 z n d r c a t e s  a non-p0s;trve cief:nxcc 
***** TERYINATING PROGRAM EXECUTION * * * * *  m a t r i x .  I f  e i t h e r  c o n d l t r o n  occurs  f o r  any s u b c l a s s  

covar rance  m a t r r x  t o  be used rn c l a s s l f l c a t l o n ,  t h e  
p r o c e s s o r  wrl l  s t o p .  NCTE: A p r o t a n l e  s o u r c e  of an 
r n v a l i d  covar rance  r a t r r x i s  a module STAT : r l e  whrch 
h a s  bean i n c o r r e c t l y  format ted  and t h u s  l a  n C t  p r o d - d c x j  
good t r a r n r n g  c l a s s  s t a t r s t r c s .  Another posslbl t?  sourzu  
is t h a t  t h e  SAVTA? f i l e  d c e s  n o t  c o n t a l n  v a l r d  s t a t L s t r -  
c a l  d a t a .  

CLSFY2 r o u t r n e  

WIDTH OR RECTANGULAR FIELD SURROUNDING The l a r g e s t  sample of  t h e  s l a s s 1 f i c a t l o n  f r e l d  mrnus t h e  
CLASSIFICATION FIELD CANNOT EXCEED 1000 s m a l l e s t  sample of t h e  c l a s s i f r c a t l o n  f r e l d  c a n n o t  exzee? 
POI?lTS . 1000 samples.  Reduce a m o w t  of  samples p e r  scan  l l n e .  

TOO MUCH DATA REQUESTED. 

*****  CLSFYiREDIF2 --- BAD CARD INPUT 
DETECTED OEl ATTEMPT YO READ B-MATRIX 
INFORMATION AS DIRECTED BY THE CONTROL 
CARD . .. 

'CCCC ... CCCC' 

* * * * *  TERMINATING PROGRAM EXECUTION 
FROM REDIF2 ***** 
* *  CLSFY/REDIF2 -- B-BlATRIX INPUT FROM 
BMFILE - BAD INPUT VALUES DETEC'r'XD: 
NO. COMBINATIONS (BMCOMB) = -, 
NO. CHANNELS (BMFEATI = , CHANNEL 
VECTOR (FETVC2) = -. 
AT LEAST TWO ( 2 )  CATEGORIES MUST BE 
ASSIGNED. EXITING FROM REDIF2. 

* * * * *  CLSFY/SETUP2 ... ERROR CONDITION 
014 ATTEBIPT TO POSITION MAPTAP TO FILE 
NO. XX 
*****  ERROR STATUS CODE = YY --- 
ABORTING THE RUN ***** 

When t o o  much d a t a  h3s been r e q u e s t e d ,  (1) f o r  t h e  
s t a n d a r d  c l a s s r f r e r ,  reduce  parameters  s o  t h a t :  
Rumber .af silbclasvrts - 1 and ::umber of  s u b c l a s s e s  - 2 + 

number of s u b c l a s s e s  + p o r n t s  per  scan  l z n e  . number of 
channels  : 12 500: o r  ( 21  far c a t e g o r y  c l a s s r f z e r ,  reduce  
d a t a  s o  t h a t  p o l n t s  p e r  scan  l i n e  x number of  c h a n n e l s  2 
12 500. 

REDIF2 r o u t r n e  

AN ERROR HAS OCCURRED I N  GCOUPING 
CLASSES INTO CATEGORIES. CHECK THE 
FOLLOWING: NOT ALL OF THE CLASSES HAVE 
BEEN ASSIGNED TO A CATEGORY. A CLASS 
NAME ON THE CATEGORY CARD HAS BEEN 
MISPELLED. CLASS ;JAMES FROM SAVTAP FILE 
ARE : . CLASS NAMES FROEl 
CATEGORY CARDS ARE: 

The I n p u t  B-MATRIX c o n t r o l  c a r d  1s p r r n t e d  7 3 t  a s  p a r t  of  
t h e  e r r o r  message. One of  t h e  d a t a  c a r d s  f o l l c w l n q  rt 1s 
i n c o r r e c t l y  format ted .  Check deck s e t u p  and 8-mat r ix  
c a r d  f r l e .  

I n v a l i d  d a t a  from t h e  BMFILE h a s  been d e l e t e d .  

I n  e x e r c i s i n g  t h e  c a t e g o r y  o F t l o n ,  two o r  more c a t e g o r r e s  
must be used. 

SETUP2 r o u t r n e  

The CLASSIFY p r o c e s s o r  a t tempted  t o  p o s i t r o n  t h e  o u t p u t  
c ~ a s s l f i c a t l o n  r e s u l t s  f i l e  (NAPTAP) t o  t h e  f l l e  number 
s p e c i f r e d  on t h e  $CLASSIFY r r o c e s s o r  c a r d .  P o s s ~ b l y  
( 1 1  more f r l e s  were r n d r c a t e a  than  c u r r e n t l y  e x r s t e d  on 
t h e  .UPTAP Zile, (21 bad t a p e  z f  t h e  f r l e  is assigned ts 
t a p e ,  o r  ( 3 )  t h e  format o f  t h e  $CLASSIFY p r o c e s s o r  c a r d  
1s r n c o r r e c t .  

When an e r r o r  o c c u r s  i n  groupin3  c l a s s e s  r n t o  c a t e g o r r e s ,  
e i t h e r  one o r  more c l a s s  napes (1) have n o t  been a s s l a n e d  
o r  ( 2 )  have been mispe l led .  The program l r s t s  t h e  c l a s s  
names a s  submi t ted  from t h e  SAVTAP f r l e  o r  c a r . 3 ~ .  Check 
t h e s e  f o r  e r r o r s .  I f  n e r t h e r  (1) nor i21 r s  a p p l i c a b l e ,  
check t h e  module STAT f z l e  t o  a s s u r e  t h a t  c l a s s  names a r e  
l e f t  j u s t l f r e d  i n  t h e  f l e l d .  
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Figure 11-1.- Deck setup for the CLASSIFY processor for execution 
back to back vith the STAT and DISPLAY processors. In remote 
processing, a card image file is used. 



12. DISPLAY PROCESSOR 

DESCRIPTION 

Although the CLASSIFY processor does the actual classification, 
the DISPLAY processor allows the analyst to examine and inter- 
pret these results. Display performs the following functions: 

a. Provides a line printer map of each classified fiead on 
MAPTAP. The training and test fields withir, the classi- 
fied image are outlined. 

b. Produces classification summaries for each classified field, 
which counts the pixels classified into, and the number of 
pixels thresholded from, each subclass, class, and category. 

c. Produces an intensive test site (ITS) classification 
summary for a single crop type versus all other crop 
types; the user-specified crop may be a category, class, 
or subclass. 

d. Allows the user to designate fields to be excluded from 
the classification summaries. Fields may be designated 
"unidentif iablel' or "other. l1 Pixels within the unidenti- 
fiable fields are counted and are not considered in the 
classification summaries. Pixels within the designated 
"otherw fields are counted as a separate crop type regard- 
less of how they were classified. These pixels are in- 
cluded in category ''other" in the ITS report. All pixe1.s 
within the designated areas are printed with the pount ( # )  
symbol. 

e. Assigns thresholded pixels to the threshold class if thres- 
holding is requested. 

f. Allows threshold to be determined by user input, chi-square 
option, empirical option, or Fisher F distribution option. 

g. Produces plots of the empirical distribution function 
when OPTION PLOT is exercised. 

h. Performs a four-nearest-neighbors spatial filtering on 
the classified image. 

i. Outputs the classified image onto tape (MAPUNT) in 
either LARSYS I11 or JSC-Universal format via the FORMAT 
control card. 

j .  Provides classification performance summaries for ground 
truth areas within the classified image. The following 
six performance summaries are available to the user. The 
fields in these reports are either training fields used 
in the STAT or ISOCLS processor and transmitted to DISPLAY 
via the MAPTAP file, or test fields input directly to 
DISPLAY. 



Field by Subclass 

Field by class 

Field by category 

8 Class by subclass 

Class by class 

Class by category 

The only input file required for DISPLAY is the MAPTAP file 
output by CLASSIFY. This file must be assigned to logical 
unit 2. 

The DISPLAY processor can generate a file of the classified 
image on Unit 16 (MAPUNT) . 
Both test and designated fields are optional input to DISPLAY. 
However, both types of fields cannot be input in the same 
execution of DISPLAY. If no test fields are input, the ground- 
truth summaries will be for training fields. When input, test 
fields must be identified with a previously defined class or 
subclass. Designated fields contain pixels to be excluded from 
the proportion estimates. 

12.3 PROCEDURE 1 

The DISPLAY processor can also meet LACIE Procedure 1 image 
processing requirements by accepting the dot data file, DOTUNT: 
by providing a dot classification performance summary by dot cate- 
gories; and by providing a dot classification performance 
summary for each dot on the analyst's specified file (DOTUNT). 
The bias correction can also be done by the use of Type 2 
dots from the dot file (DOTUNT). 

SAMPLE RUN 

Job setups for the execution of the DISPLAY processor indepen- 
dently and back to back with the CLASSIFY processor are shown 
in Figure 12-1. Table 12-1 lists control cards relevant to 
DISPLAY. Diagnostics from DISPLAY are given in Table 12-2. 
A full discussion of control cards, and of processor diagnostics - -  p - p  

is given in section 12 of Volume 11. 

Section 20 illustrates an application of EOD-LARSYS which 
includes the use of the DISPLAY processor. 



TABLE 12-1.- CONTROL CARDS FOR DXSPLAY 

Requlred c a r d s  

Parameter  and 
d e f a u l t  v a l u e r  

C a l l s  process&. 

t n t t  and f i l e  ?.,I-ter o f  c l a . r # ~ f r c a t t c r ,  m r F .  INPUT/U#IT=n ,:ILEm 
( U s u a l l y  n-2,mrl) 

'EY D 

FIELDS . . . 
SEND 

Ends cont rc :  : I r f s ,  

Ends p r o c e s s o r  :rrdS. 

O p t l o i ~ a l  c a r d s  

Keyword 

ACREAGE 

Parameter  and 
d e f a u l t  v a l u e s  

The t o t a l  s c r e a q e  i n  t h e  ITS rs X: a c r r a q a  :: tnu  
c r o p  named on t h e  CFLI' c m t r o ;  ~ a r d  rs ;: and t :~c 
a c r e a g e  of a l l  -trier - r - p  types  I n  t h e  iTS r s  Z. 
X, T, and 7, a r e  floa'.;-,q-pornt n u m e r s .  This  .n- 
pi i t  t s  m o a n i n ~ t t l  uriiy ~f t h e  SRwF c o n c r l i  :drJ r b  
Input .  

ANALYST 

CROP 

Any 18  c h a r a c t e r s .  
D e f a u l t :  Blanks. 

Same of t h e  d a t a  a n a l y s t  p r l c t e a  za t h e  headlnJ 
f o r  t h e  ITS swmar;' r e F s r t .  

NAME I n l t r a t e s  t k e  optrrdn f u r  p r l n t r n g  t h e  ::S s d ~ s r ? r j ,  
D e f a u l t :  No 'TS r e p o r t .  r e p o r t  f , ? r  t h e  c r o p  r n d l c a t e d .  Name n u s t  natct. r 

c a t e q o r y ,  c l d s a ,  c r  s u b c l a s s  nane u s e c  rn SLASFXPi. 

SAME I f  NA:4E=UNIVERSAL, t h e  o d t p u t  c l a s s r f l c a t l n n  t a ~ c  
D e f a u l t :  No o u t p u t  c l a s s l -  1MnPUNT) w l l l  be g e n e r a t e d  i n  t h e  3 1 - ~ e r s a l  Cur-at. 
f r c a t l o n  map t a p e  1s g e n e r a t e d  I f  SAW=XARS'IS, t h e  MATUNT t ape  w l l l  be  q e n e r a t r ;  
by DISPLAY. l n  t h e  LARS'iS 11 f o r n s t .  

OPTION CHI SQUARE 
D e f a u l t :  See n o t e  a ,  

Computer t h r e s h o l d s  f r o n  t h e  c r1-square  drst.-I- 
butson u s l n g  t h e  c o n f ~ u e n c e  l e v e l s  i n p u t  on t b e  
THRESHOLD c o n t r o l  c a r d .  

OPTION EMPIRICAL 
D e f a u l t :  See n o t e  a .  

Computer t n e  e rnpr r lca l  th reshozd  v a l u e s  i i s rn j  
t h e  p e r c e n t a q e s  r q p u t  on t h e  THRESHOLD c o n t r o l  
card .  

OPTION FILTER 
Defaul t :  S p a t i a l  f l l t a r i n g  
is n o t  performed. 

Performs four -neares t - r r lghhnrn  mpatra: f r l t e r l n g  
on t h e  c l a s s i f t e d  zmage. 

Computes t h r e s h o l d s  From t h e  F l s h e r  F-d1strrCutlon 
us ing  t h e  conf idence  i e v e l s  i n p u t  on THRESHOLD 
c o n t r o l  c a r d .  

OPTION FISHER 
D e f a u l t :  See n o t e  a .  

NOMAP 
D e f a u l t  : 

I n s t r u c t s  t h e  processor  n o t  t o  p r i n t  a  yap 3f t h e  
d a t a ;  onLy a per fornance  summary r s  p r l n t e u .  

OPTION 

OPTICN OUTLINE O u t l i n e s  t r a r n r n g  f r e l d s  w i t h  asterisks: has PO 
Defaul t :  Trarnrng  f r e l d s  e f f e c t  on t e s t  f l e l d s .  ( T e s t  f i e l d s  a r e  always 
a r e  n o t  outlined. o u t l i n e d  wr th  "+" symb01.r 

OPTION PCT P r r n t s  a  performance summary on 3 p e r - f r e i d  a s  
Defaul t :  Performance summary a p e r - c l a s s  b a s l s  f o r  g r o ~ n d - t r u t h  f r e l d s  ( r . c . ,  
p r i n t e d  f o r  c l a s s e s  on ly .  t r a s n l n g  o r  t e s t  f l e l d s  w r t h l n  t h e  c l a s s i f l e d  

Image). 

OPTION 

OPTIOX 

PLOT P l o t s  t h e  empirical distribution f u n c t r o n s  
o b t a i n e d  from t h e  cumula t ive  h l s t o g r s m s  of QL 
f o r  aach s u b c l a s s .  

STAT P r l n t s  s t a t l s t l c s  f o r  s u b c l a s s e s  used 1n t h e  
Defaul t :  No s t a t r s t r c s  p r i n t e d .  p revrous  CLASSIFY run.  These s t a t r s t r c r  a r e  saved 

on t h e  :4APT.\P. 

"1f t h e  THRESHOLD c o n t r o l  c a r d  is i n p u t ,  one o f  t h e  f o u r  o p t l o n s  (CHI SQUARE, FISHER, EYPIRICXL, 
o r  THRESHOLD VALUE ) should  be i n p u t  a l s o .  I f  t h e  OPTION c a r d  1s o m ~ t t e d  and t h e  THRESHX.3 
c a r d  1s i n p u t ,  c h l  s q u a r e  1 s  assumed. I f  more than  one THRESHOLD o p t l o n  r s  I n p u t ,  o n l y  t h e  
l a s t  one  r e a d  w i l l  be  performed. 



TABLE 12-1.- Concluded 

Parameter  and 
Xe~wdrd d e f r u i c  v c l u e s  

PROCEDURE Any 60 c h a r a c t e r s ,  
Defau l t :  Blsnkn 

Any 24 c h a r a c t e r s .  
Defau l t :  Blanks 

P r o c a d ~ r a  .sad t n  ?: rsr.ficat:;rb >f  :TSI 
p r r n t e d  i n  t h e  headanq f o r  t h r  :TS s u m s t y  rept2rt,. 

Name o f  t h e  IT?! ~ s e d  i n  ; r i n t r n q  thq* headrnq for 
 he ITS sunmary r e F o r t .  

SYMBOLS S l ~ S Z r . .  ,Sic Assrqns syr&ols SL,S2, ... t:, s u b c l a s s e s  1, 2, ..., 
k=number o f  s u b c l a s s e s  on  
MAPTAP. 
Defnul t t  i , 2 , .  . . ,9  .. 
A,B,CrD, . . 1 2 ,  
l r 2 , 3 1 4  

THRESHOLD T r , T 2 ~ . . . ?  k Uses t h e  t h r e s h o i d  . ' a i~rS  tA, t2 ,  ... f o r  r ~ o c l a r s e r  

1, 2 ,  ..., r e s p e c t i - e l y :  thrmsholdn must be  p o l l -  
t i v e  floatiny-pc.r.t n i r & r r s .  One q.*alue m a t  b e  
s p e c s f r e d  f o r  each s ~ b c l a s s  on t h e  UAPTAP f i l e .  
Thresholds  may be  3 : a c ; f i a 3  a l r t  :n t h e  f , ~ l u w l n . 1  
format t 

N,' t , ,N,*t2, . . .  - * .  
where !il ar.d ?I, 1 r c  ~ n t c ; r r r  which specify hOW 

nany cunsccJtl*:e t imes  <ha cor respondrag  t r , r e s h o l f s  
should be ~ s e d .  

For t h o  CAT JCt'ARE an3  t h e  TI3PIR::AL ~ p t i o ~ s ,  <he 
nurr,bers rnput  zn t h e s e  c a r d s  s t n  t h e  :or.frJence 
l e v e l s  ( i . e . ,  t1=0.99 r e r n s  t h a t  t h e  J s e r  wants 
t o  ? a r n t a s n  398 o r  re :ec t  : , 
Tha numters :npot on  t h e  JPTIriN THRES113LD VALL'E 
c a r d  a r e  t h e  a c t s a l  v a i a a s  t o  be  used  f ~ r  t h r e r -  
ho ld ing  ( i , e . ,  tl-10.3: l e a n s  t h a t  t h e  t h r e s h o l d  
v e l u e  f o r  s u b c l a s s  1 is  13 .02) .  

Procedure 1 c a r d  

Keyword 

DOTFILE 

Parameter  and 
d e f a u l t  v a l u e s  

VNIT=n, FILE=m t n r t r a t e s  t h e  l n p u t  ,f 3 o t  d a t a  f r l e ,  30T:"iT, f r o n  
Defaul t :  UNIT=19,FILE=l t h e  desrqna ted  ( o r  d e f a u l t ,  :f n o t  d a s i g n a t a d i  a n r t  
No b r a s  c o r r e c t i o n  performance and/or f r l e ,  and l c r t r a t e s  t h e  o u t p u t  o f  t h e  d o t  
t a b l e s .  d a t a  c l a s s r f l c a t r o n  per fornance  sumrar res .  

The p a r a n e t e r ,  m ,  d e s r 3 n a t e s  t h e  f r l e  t o  be aro- 
cessed  by DISPLAY, n d e s i g n a t e s  t h e  F3RTRA:i u n i t  
number a s s l g n e d  t o  tho  I n p a t  f r l e ,  39TU:C. 

A n c i l l a r y  c a r 4 5  

HED1, HED2, DATE, COMMENT ( s e a  Table 3-11 



TABLE 12-2.- DIAGNOSTICS FROM DISPLAY 

*****DSPLAY/SETUP3. ..ERROR The sys tem r o u t i n e  f o r  p o s i t i o n i n g  
CONDITION ON ATTEMPT TO f i l e s  (FSBSFL) has encoun te red  d i f f i -  
POSITION MAPTAP OVER cul t ies  i n  p o s i t i o n i n g  MAPTAP t o  t h e  

FILES. correct f i l e .  E r r o r  o c c u r r e d  i n  
*****FSBSFL STATUS CODE = SETUP3 r o u t i n e  f o r  DISPLAY. --- ABORTING RUN***** 

User shou ld  make s u r e  t h a t  t h e  
correct f i l e  number f o r  t h e  MAPTAP 
h a s  been i n d i c a t e d  and c h a t  MAPTAP 
does  i n  f a c t  have t h e  correct num- 
b e r  o f  f i l e s .  

***DSPLAY/SETUP3---CORE S u b r o u t i n e  SETUP3 h a s  computed t h e  
OVERFLOW---EXECUTION s t o r a g e  needed f o r  t h e  s p e c i f i c  
TERMINATED*** problem; i f  more i s  needed t h a n  i s  

a v a i l a b l e ,  t h i s  d i a g n o s t i c  i s  p r i n t e d .  

AA0650 INVALID SUPERVISOR The i n v a l i d  c a r d  i s  p r i n t e d  a l o n g  
CONTROL CARD. w i t h  t h i s  message. Check s p e l l i n g  

o f  t h e  keyword. 

WRITE ON UNIT N TERMINATED Attempt t o  write on MAPUNT o u t p u t  
ABNORMALLY. &FIL TAPE t a p e  f a i l e d .  T h i s  u s u a l l y  i n d i c a t e s  
NOT CREATED. ISTAT= . a bad t a p e .  ISTAT i s  t h e  s t a t u s  

code r e t u r n e d  from t h e  sys tem b i n a r y  
i n p u t / o u t p u t  r o u t i n e  NTRAN. Exe- 
c u t i o n  c o n t i n u e s .  

END OF TAPE ENCOUNTERED ON The end-of- tape  marker was encoun te red  
MAPFIL UNIT. LAST LINE=N. on t h e  MAPUNT o u t p u t  t a p a .  The l a s t  

l i n e  w r i t t e n  was N. Execut ion  o f  
DISPLAY c o n t i n u e s  w i t h o u t  f u r t h e r  
a t t e m p t s  t o  w r i t e  on t h e  MAPUNT 
t a p e .  

*****FISHER THRESHOLD The program compares t h e  number o f  
mQUESTED - NOT PERFORMED samples t o  t h e  number o f  c h a n n e l s .  . . .NO. SAMPLES FOR SUBCLASS I f  t h e  number o f  samples 5 number 
TNAME (=N)  IS  LESS THAN OR o f  c h a n n e l s ,  t h e  t h r e s h o l d  r e q u e s t  
EQUAL TO NUMBER OF i s  bypassed.  
CHANNELS (=M) . 
FDIST-OVERFLOW CONDITION The FISHIN sys tem s u b r o u t i n e  has  
I N  FIShIN ROUTINE FOR r e t u r n e d  a n  over f low c o n d i t i o n .  
SUBCLASS=XXXX. THRESHOLD The t h r e s h o l d  v a l u e  i s  se t  t o  
SET TO 999.999. 999.999 by t h e  program. 



(Var iab le  nucber o f  f i e l d  
Repeated f o r  a l l  des ig-  d e f i n i t i o n  cards) 
nated o r  tes t  c l a s s e s  o r  1 
subc la s se s  o f  i n t e r e s t  (CES XG:J:'rl'E C:.;,S S:;:i.!~!E , . I or SLIEC1,~:'S c:.r , r  

/- " - . I .  U. -.. l - - - '  

(Control  c a r d s )  

- 
C o l .  11 
1 o r  2 

(Front of Dack) 

O2IGINAL PAGE IS 
OF POOR QUALITY 

Figure  12-1.-  Deck s e t u p  f o r  t h e  DISPLAY processor  
f o r  independent execut ion.  I n  remote process ing ,  
a c a r d  image f i l e  i s  used. 



Ro~catcJ f o r  t c o r : d t l ~  c 7 -  t o r  oC :rrt 
clrsseP f i e l d  .L'*Z~:..tr:r. car ;*: 

or s u b c l r s s e s  i t  
i n t e r e s t .  CLASC!;hYE or S"RCLI$S ear2 

( (Ctntroi cards! 
I 

T h i s  arccution 
of  DISrWY 
,vrll r e s u l t  i n  
r p a r f o n r ~ n e c  
s w , a r y  f c r  
t a s t  flt-lSs, 

7 I I h r s  cxccutfon o f  
IlSPtAY wr:i r e s u l t  

(Varl.-tbla nustcr of f l c i d  
d e f i n i t i o n  cbrjs )  

( (Control rards) 
/ 

(Front of Deck) 

Figure 12-2.- Deck setup for the DISPLAY processor 
for execution back to back with the CLASSIFY 
processor. 



13. DATA TRANSFORMATION PROCT'SSOR - DATATR 

13,1 DESCRIPTION 

Analysts may modify the data on an MSS image in many xays 
using this processor. He may use any matrix transformation 
that can be coded in the following for:n: 

where 2 represents a pixel or data vector. With this.pro- 
cessor, an analyst may apply standard transformations, such 
as a given affine transformation; apply complex transfo1:ma- 
tians, such as extracting four Kauth greenness cnannels from 
a multiteinporal Landsat image; scale the data after app:Lying 
the matrix and bias vector in several ways; and scale the 
data without modifying it in any other way. 

The user may rescale the data by direct input of parameters, 
by derivation of parameters from a histogram (the default 
method), or by another statistical method. 

Control cards applicable to DATATR are given in Table 13-1. 
Diagnostrcs from DATATR are interpreted in Table 13-2. 

An image tape must be furnished to this process for input. 
The transformed image is output on the TRFORM file, ii. either 
the Universal or LARSYS I11 format. 

A B-matrix file must be input to this precessor. The file may 
be obtained from a previous execution of SELECT. A module 
STAT file is optional input. 

At least one field definition card must immediately follow the 
*END control card. An output file on unit 14 is created for 
each field definition input. The output field is rectangular 
and surrounds the vertices of the input field. All pixels 
outside the input field and within the rectangular output 
field are set equal to zero. 

The DATA-TR processor can output the compl:ted scaling parameters 
on cards. A full discussion of applicable control cards and 
of diagnostics from the DATATR processor is given in section 
13 of Volume 2. 

SAMPLE RUN - 
Job setups for various applications of DATATR are illustrated 
in figures 13-1 arid 13-2. 



TABLE 13- la--  CONTROL CARDS FOR DATATR 

hequrred  c a r d s  

Parameters  and 
Keyword D e f a u l t  Values 

$DATA-TR 

B-MATRIX CAWS o r  FILE 
D e f a u l t r  None 

*END Blan;' 

FIELDS . . . 
SEND Blank 

BIAS 

DATAFILZ 

FORMAT 

FORMAT 

LXFi 

MAXPT 

MODULE 

MODULE 

OPTION 

OPTION 

L ZTION 

OPTION 

PEROUT 

CARDS r n d r c a t e s  t h a t  t h o  B-makrrx r s  on c a r d s  
rmmedlately fo!.lowrng. FILE r n d r c a t e s  t h a t  t::.. 
8-mat r ix  r s  on f r l e  ana r n r t l a t e s  i n p u t  o t  t h e  
BMFILE . 
S r g n a l s  t h e  end of  t h e  c o n t r o l  c a r d s .  

S i g n a l s  t h e  and oE a l l  c a r d  rnput  fo; t h e  
process rng  function. 

O p t i o n a l  c a r d s  

b l ~ b 2 , b 3 ~ . . . b k  A l l  b ' s  a r e  decrmal i f l o a t r n q  p o r n t )  nilmbers, 

N*bl,bN+l'."lbk s e p a r a t e d  by commas; t h e y  comFrlse thd  b l a s  
v e c t o r  tc be a p p l i e d  i n  t h e  t r a n s f o r m a t r o n  c f  tku  

k = number of  components r n p u t  d a t a  s e t :  
i n  t h e  t ransformed d a t a  s e t  
and N=an ~ n c a g e r  r e p e t l t i o n  2 BiS+b) 
f a c t o r  f o r  bi 
1516 
Defaul t :  bi=O,O 

UNIT=N,FILE=M 
Defaul t :  N = l l , M = l  

OUTPUT-LARSYS 

OUTPUT=UNIVERSAS 
Defaul t :  LARSYS I1 

N 
Defaul t :  N-2 

:I 1s theFoLtr3:. l o g r c a l  u n l t  number t o  whrch t h e  
MSS d a t a  t a p e  , ATAPE) has  been ass rgned:  M r s  
t h e  f r l e  nurrbcr on  t h e  t a p e  t c  be  processed .  

The tzansformed d a t a  w i l l  t e  o u t p u t  I n  LARSYS 111 
forna  t . 
The transformed d a t a  w r l l  be o u t p u t  r n  Unrversa l  
format.  

An i n t e g e r  multiplied by t h e  s t a n d a r d  d e v t a t l o n s  
of  t h e  i n p u t  s u b c l a s s  s t a t r s t i c s  t o  d e r l v e  an 
approximate range  f o r  r e s c a l x n q  t h e  t ransformed 
d a t a .  

M 1 , M 2 t M 3 , .  . . ,.% Maximum expec ted  v a l u e  of  XSS d a t a  t a p e  (DAT;,>EI 

k530 i n p u t  f o r  each channel .  M ' s  a r e  r n t e q e r s  ~ S e d  

D e f a u l t :  155,255, . . .  i n  der lvzng  a n  approvrmate range  ( M I N  ,!IAX of 
t h e  t r a a s f ~ r m e d  d a t a  s e t  f o r  t h e  hrst&gramr 
method of  resealing. 

CARDS I n i t r a t e s  r e a d i n g  o r  t h e  nodule STAT f i l e  t h a t  
Defau l t :  I f  RESCALE 1s  put, must rnmedrately fo l low t h r s  c a r d ;  r f  r e s c a l r n q  
t h e  h i s t o q r a m  method i s  asrumed. 1s p e r f o r n e d ,  r t  r n l t r a t e s  t h e  s t a t r s t l c a l  ne thod .  

FILE I n ~ t z a t e s  readrng  of  t h e  SAVTAP f r l e :  l f  r e s c a l r n &  
Defaul t :  I f  RESCALE r s  i n p u t ,  1s performed,  r t  r n l t l a t c s  t h e  s t a t r s t i c a l  method. 
tt.! h i s t o g r a m  method r s  assumed. 

O R I G  I n ~ t i a t r s  t h e  p r r n t o u t  o f  t h e  o r i g i n a l  ( a n t r a n s -  
DefauLt: No s t a t i s t i c s  p r i n t -  formed) s t a t i s t r c s  f o r  t h ,  s u b c l a s s e s  r n p u t  f o r  
ou t .  t h e  s t a t i s t i c a l  r e s c a l i n g  ae thod .  

PUNCH D i r e c t s  t h e  program t o  punch t h e  s c a l l n g  
Defaul t :  No c a r d s  punched. parameters  (CONi , X I N l )  on c a r d s .  

SCAFAC= (CON1 ,MIN ) , CON and M I N  a r e  f l o a t r n q  p o r n t  v a l u e s  s e p a r a t e d  
 CON^ , M I N ~ )  , . . . , kOiqi  PII IN^) by a comma. Dlanks between t h e  two v a l u e s  a r e  

rgnorsd.  The s c a l l n g  parameters  should  be 
ordered  according t o  t h e  transformed d a t a  v e c t o r  
coniponents . 

TRANSF 
D e f a u l t :  No s t a t r s t i c s  
p r i n t o u t .  

I n l t r a t e s  t h e  p r r n t l  u t  of  t h e  transformed 
s t a t z s t l c s .  

N An l n t e g e r  whzch s p e c r i l e s  t h e  percentage  of  
D e f a u l t :  N=5, i n  whrch c a s e  p o r n t s  t o  be d e l e t e d  from t h e  upper and lower 
54 o f  t h e  t ransformed d a t a  t a r l s  of  t h e  transformed d a t a  d ~ s t r r b u t l c n  l n  
set. computing an approxlrnate range f o r  z e s c a l l n s .  

For t h e  hrs togram method o f  r e s c a l l n g ,  N,'2% 1:: 
d e l e t e d   fro^,^ bo th  t h e  upper and Lower t a r l s  of 
t h e  histogram. 



Keyword 

RESCALE 

STATFILE 

SUBCLASS 

OPTION 

TABLE 13-1.- Concluded 

O p t i o n a l  c w  

Parameters  and 
dcifnult  v a l , ~ e s  

Blanks 
Defaul t1  No r e s c a i r n q .  

:unc t r o n  

I n r t r a t e s  r e s c a l r n q  9f t h e  transf3rmad . a ta  t o  
t h e  ranqe of 0 t o  255. 

N 1s t h e  F o r t r a n  l o g r c a l  -n!: number t o  wnich 
t h e  GAVTAP f r l e  h a s  been a s s r q n r d ;  M 1.5 1 t h e  
f i l e  number on  t h e  t a p e  t? be ~ r o c e s s e d  cr 
( 2 )  ~f a module STAT f l l e  z s  l n p u t ,  t h e  number 
o f  t h e  f ~ l e  on whlch t o  s t o r o  t n e  t r a r n l n g  
s t a t i s t i c s .  I f  ! W l ,  t h i s  contro: c a r d  must 
precede t h e  aadb:e STAT f r l e .  

S1,SZtSj‘ . . rSk I n t e g e r s  which d e f i n e  a s u b s e t  of subc?asses  
kinumber o f  s u b c l a s s e s  on S1,SZ,S J , . . .  from t h e  rnput  s t a t l s t r c s  (SAVTAPI 
SAVTAPr60. t? be used I n  c a l c u l a t i n g  t h e  8 c a l l n g  f a c t o r s  
Defaul t1  S t a t r s t i c s  f o r  a l l  and a p p r o x i m t r n s  R:. 
s u b c l a s s e s .  

Procedure  1 c a r d  

CLSWT The processor  i e t e r x r n e s  t h e  c l a s s - s u b c l a s s  
Defaul t :  The weights  a r e  correspondence ( a f t e r  any grouprng ~f subclasses 
a s s i g n a d  t o  ~ n t e r s u b c l a s s  i f  t h e  CROW contra: c a r d  1s used; and a t u i y n s  
p a i r s .  a  werght=l.O t o  t h e  s l lbc lass  p a i r s  a s s o c l a t e d  

wi th  a l l  interclass p a r r s .  I n t e r c l a s s  s u b c l a s s  
p a r r s  a r e  g iven  a welght=O.O. 
N0TE:ll): The WEIGHTS c o n t r o l  c a r d  remalns 
a v a r l a b l e  t o  a l l o w  t n e  u s e r  t o  s e t  werynts  :or 
s p e c r f l c  s u b c l a s s  p a r r s .  I f  used,  t n e  ;npJt  
s u b c l a s s  p a l r  weights  o v e r r r d e  t h e  g r o c e r q o r - s e t  
s u b c l a s s  p a i r  werqnts .  
NOTE ( 2 )  : The "WEIGtfTS OTHERS" c a p a b ~ l l t y  1s n o t  
a v a r l a b l e  when t h r s  optzon is exercised. I n  r n l - ~ t ,  
r t  i s  rgnored by t h e  p r c c e s s o r .  

A n c i l l a r : ~  c a r d s  

HED1, HEDZ, DATE, COMMENT (See Table  3-1) 



TABLE 13-2;- DIAGNOSTICS FROM DATATR. 

I Message E x p l a n a t i o n  

1 * **  BAD SUPERVISOR CONTROL C h e c k  s p e l l i n g  of k e y w o r d .  
I CARD SETUP8  *** 

*** INVALID CONTROL CARD C h e c k  s p e l l i n g  of parameter. 
REJECTED S E T U P 8  *** 

.. 
*%*  THE CHANNEL NUMBER MUST Incorrect channel  n u m b e r  i n p u t .  

i L I E  BETWEEN 1 - 3 0  *** 
I *** BAD F I E L D  CARD FROM C h e c k  f o r m a t  of f i e l d  card. 

LNTRAN *** 
***  THE NUMBER OF COMPONENTS Self-explanatory.  
I N  Y-VECTOR TIMES THE NUMBER 
O F  SAMPLES EXCEEDS THE S I Z E  
O F  STORAGE AREA - TERMINATE *** 
SETREM ERROR - THREE WERE T h i s  m e s s a g e  indicates  t h a t  t h e  
XX SCALE FACTORS AND MINIMUM i n p u t  s c a l i n g  p a r a m e t e r  pairs  are  
VALUES I N P U T  THROUGH THE n o t  i n  one-to-one correspondence 
SCAFAC OPTION.  YY LINEAR w i t h  t h e  n u m b e r  of components of 
COMBINATIrjNS WERE REQUESTED. t h e  t r a n s f o r m e d  d a t a ,  T o o  m a n y  
THERE MU5.:' 52 A SCALE FACTOR o r  too f e w  pairs w e r e  i n p u t .  
AND A MSNIKUM VALUE FOR EACH 
LINEAR COMBINATION. THE PRO- 
GRAM WILL TERMINATE THROUGH 
CMERR . 



(Back of Deck) 

[ (Field definition cards) 

( (Other optional control cards) 

(Module STAT deck) 

MODULE CARDS 

BESCALE 
/ 

( B  ran sf ormation matrix) 
I B-MATRIX CARDS 

( $DATA-TR 
Col. 11 
1 or 2 

(Front 3f Deck) 

Figure 13-1.- Deck setup for the DATATR processor 
illustrating input of rescaling statistics and 
transformation matrix. In remote processing, 
a card image file is used. 



[Back of Deck) 

( SEND 

(Field definition cards) 

( 'END 

( B-MATRIX FILE 
f 
( $DATA-TR 

Col. 11 
1 or 2 

(Front of Deck) 

Figure 13-2.- Deck Setup for the DATATR processor 
illustrating input of a transformation matrix, 
scaling factors, and a transformation bias 
vector. In remote processing, a card image file 
is used. 



14. STATISTICS TRANSFORMATION PROCESSOR - TRSTAT 

14.1 DESCRIPTION - 
In some cases, it is more convenient to transform statistics 
of groups of pixels than to transform the pixels themselves. 
This processor takes a SAVTAP file (in memory or on tape) which 
has been produced by STAT or ISOCLS and transforms the means 
and covariance of the groupings (which may be fields, groupings 
of fields, or clusters). 

This processor will read a SAVTAP file or card deck generated 
by STAT or ISOCLS, perform an affine transformation on the means 
and covariances, and output the transformed statistics on a 
new file. The equation for the transformation of the means is 
as follows: 

where 

A = a k-by-n matrix k - < 15 and n - < 30 

p = an n-by-1 mean vector 

b = a k-by-1 bias vector 

p 8 =  a k-by-1 transformed mean vector 

The equation for the transformation of the covariances is as 
follows: 

K' = A K A ~  (14-2) 

where 

K  = an n-by-n covariance vector 
= an n-by-k transpose of A 

K g  = a k-by-k trarlsformed covariance matrix 

USE OF THE PROCESSOR 

There are relatively few complications to the use of the pro- 
cessor. A SAVTAP file must be availLyble on disk or in memory, 
or in a module STAT dec~. An A-matrix b-vector must be fur- 
nished in the form of an A-matrix card file. The trans- 
formed means and covariance matrices are produced on a new 
SAVTAP file in memory or on disk. Pertinent control cards are 
given in Table 14-1. 

Diagnostic messages are listed in Table 14-2. A full discussion 
of control cards, and of diagnostics from the TRSTAT processor, 
is given in sectior 14 of Volume 11. 



14.3 SAMPLE RUN 

A job s e t u p  f o r  t h e  independent execut ion  of t h e  TRSTAT processor  
i s  shown i n  F igu re  i4-1. 



Keyword 

STRSTAT 

CHANKELS 

A-MATRIX 

*END 

SEND 

MODULE 

STATFILE 
STATFILE 

SUBCLASS 

TABLE 14-1,- CONTROL CARDS FOR TRSTAT 

Requ i red  c a r d s  

P a r a m e t e r  and  
d e f a u l t  v a l u e s  F u n c t r o n  

C a l l s  p r o c e s s o r  

N l 1 N 2 , N 3 ~ * * * , N k  N ' s  a r e  i n t e g e r  c h a n n e l  n ~ m b e r s  r e f e r r i n g  t o  t h e  
kmnumber o f  m a t r i x  SAVTAP f i l e ,  The n u d e r  o f  c h a n n e l s  r e q u e s t e d  
c h a n n e l s  -30 f rom SAVTAP must b e  e q u a l  t o  t h e  number o f  c h a n n a i s  

on  t h e  A-matrix f i l e .  

Blank I n i t i a t e s  i n p u t  o f  t h e  A-matrix a n d  b -vec to r .  Zhc 
A-matrix deck i m , e d i a t l y  f o l l o w s  t h i s  c a r d .  

Blank S i g n a l s  t h e  end o f  t h e  c o n t r o l  c a r i l s .  

Blank 

Blank 

INPO'P/UNIT=N 
OUTPUT/UNIT=L, 
D e f a u l t :  N=20 
L=20: S-1 

S i q n a l ?  t h e  end  o f  a l l  c a r d  i n p u t  f o r  t h e  p r o c e s s -  
i n g  f u n c t i o n .  

O p t i o n a l  c a r d s  

sls2#s3t " ' t S k  

k ~ n u r b e r  o f  sub- 
c l a s s e s  on SAVTAP 
.,60 - 
D e f a u l t :  S t a t i s t i c s  
f o r  a l l  s u b c l a s s e s  
d e f i n e d  

I n i t i a t e s  i n p u t  o f  t h e  module STAT f l l c ,  whicn 
immedia t e ly  f o l l o w s  t h i s  c a r d .  (See  s e c t i o n  
3 .1 .4 .1  f o r  module STAT f i l e  f o r z a t . )  

P punches  t h e  t r a n s f o r m e d  s t a t i s t i c s ;  0  p r i n t s  t h e  
o r i g i n a l  s t a t i s t i c s ;  and T  p r i n t s  t h e  t r a n s f o r s e d  
s ta t is t ics .  

N i s  t h e  F o r t r a n  l o g i c a l  u n i t  number t o  which  t h e  
t a p e  c o n t a i n i n g  t h e  s t a t i s t i c s  t o  b e  t r a n s f o r m e d  
(SAVTAP) h a s  been  a s s i g n e d ;  M i s  t h e  n u d e r  o f  t h e  
f i l e  t o  b e  p r o c e s s e d ;  L  i s  t h e  F o r t r a n  l o g i c a l  u n i t  
number t o  which  t h e  t r a n s f o r m e d  s t a t i s t i c s  a r e  t o  
b e  o u t p u t ;  and S  i s  t h e  n u r b e r  o f  t h e  n e x t  f i l e  t c  
b e  c r e a t e d  on o u t p u t  SAVTAP f i l e .  

T rans fo rms  s t a t i s t i c s  f o r  o n l y  s u b c l a s s e s  S l t S Z .  
S3 '  " . 

p n c i l l a r y  c a r d s  

HED1, HED2, DATE, COMMENT (see z e c t i o n  3.1) 



TABLE 1 4 - 2 .  -. DIAGNOSTICS FROM TRSTAT 

M e s s a g e  E x p l a n a t i o n  

*** BAD SUPERVISOR CONTROL I n v a l i d  con t ro l  card. C h e c k  
CARD SETUP9*** s pe l l i ng  of keyword. 

NUMBER O F  CHANNELS FROM STAT Self-explanatory. 
F I L E  DOES NOT EQUAL THE NUMBER 
O F  CHANNELS ON A-MATRIX F I L E .  
CHANNELS ON STAT F I L E  = * 
CHANNELS CN A-MATRIX = - 
INVALID CONTROL CARD REJECTED T h e  p a r a m e t e r  f i e l d  of t h e  con t ro l  
***SETUP9 *** card i s  i n  error .  



(Back of Deck) 

( *END "- 
(Control cards, including A-matrix 
deck and module STAT deck, if input) 

Figure 14-1.- Deck setup for executing the TRSTAT processor 
with the module STAT deck. In remote processing, a 
card image file is used. 



15. N-DIMENSIONAL HISTOGRAM PROCESSOR - NDHIST 

15.1  DISCUSSION 

An a n a l y s t  can prepare  s c a t t e r  p l o t s  (sometimes c a l l e d  s p e c t r a l  
p l o t s )  under s e v e r a l  op t ions .  To prepare  scatter p l o t  images 
on t a p e  ( f o r  d i s p l a y  on o t h e r  dev ices )  he  would normally 
e x t r a c t  informat ion from an image wi th  t h i s  program, prepare  
t h e  s c a t t e r  p l o t  t a p e  us ing  t h e  SCTRPL p roces so r ,  and 
view t h e  color-coded image on t h e  t e l e v i s i o n  sc reen  of ano ther  
computer. H e  may a l s o  see a  s c a t t e r  p l o t  on paper from t h e  
SCTRPL program (see t h e  sample program i n  t h e  s e c t i o n  on 
t h e  SCTRPL p r o c e s s o r ) .  

1 5 . 2  CHANNELS 

For each  p i x e l  i n  a  f i e l d ,  t h i s  program e x t r a c t s  t h e  necessary  
informat ion f o r  p repa r ing  a  s p e c t r a l  p l o t  and w r i t e s  it on t h e  
N D I M  t a p e .  This  i s  e q u i v a l e n t  t o  p repa r ing  an N-dimensional 
h is togram i n  t h e  channels  needed by t h e  s p e c t r a l  p l o t .  The 
program ar ranges  t h e s e  d a t a  on t a p e  i n  a  form a p p r o p r i a t e  f o r  
use by t h e  SCTRFL processor .  

There a r e  two uses  f o r  channels  and hence two k inds  of  channels ,  
" p l o t t i n g  channels"  and "co lor  channels" .  S ince  a  s c a t t e r  p l o t  
has two formal axes ,  t h e r e  must be a t  l e a s t  two p l o t t i n g  
axes. No more channels  a r e  necessary  f o r  making b lack  and whi te  
s c a t t e r  ;.".;*ts as shown i n  t h e  sample s c a t t e r  p l o t  program. 

Color-coded s c a t t e r  p l o t s  must be  d i sp l ayed  on t e l e v i s i o n  sc reens  
o r  on f i lm .  There must be t h r e e  channels  of  col.or d a t a  t o  spe- 
c i f y  t h e  c o l o r  of each d o t  on t h e  s c a t t e r  p l o t ,  f o r  t h e  primary 
d i s p l a y  colors  of b l u e ,  yellowish-green,  and red .  A s  many a s  
four  c o l o r  channels  may be fu rn i shed .  

Color assignments f o r  s c a t t e r  p l o t s  a r e  made i n  t h e  NDHIST o r  
t h e  SCTRPL processor .  I f  made i n  NDHIST, t h e  c o l o r  codes a r e  
ou tpu t  on t h e  NHSTUN tape .  Color codes may be set i n  t h e  follow- 
ing  ways : 

a .  The o r i g i n a l  rad iance  va lue  of t h e  p i x e l  (see CHANNELS 
c o n t r o l  c a r d ,  Table  15-1).  

b. The mean va lue  of t h e  c l u s t e r  o r  s u b c l a s s  t o  which t h e  p i x e l  
w a s  a ss igned  dur ing  c l u s t e r i n g  o r  c l a s s i f i c a t i o n .  I n  exer-  
c i s i n g  t h i s  o p t i o n ,  t h e  u s e r  must i n p u t  a  c l a s s i f i c a t i o n  o r  
c l u s t e r  map ( see  MAPFIL c o n t r o l  c a r d ,  Table 15-1) t o  t h i s  
p rocessor .  To execu te  t h e  SCTRPL p roces so r ,  a  SAVTAP 
f i l e  r e l a t e d  t o  t h e  MAPUNT f i l e  must be  i n p u t  (see CHANNELS 
and STATFILE c o n t r o l  c a r d s ,  s e c t i o n  16 ,  Table 16-1) .  The 
s u b c l a s s  o r  c l u s t e r  numbers ass igned  t o  t.%e p i x e l  du r ing  



c l a s s i f i c a t i o n  o r  c l u s t e r i n g  a r e  s t o r s d  on t h e  NHSTUN f i l e ,  
passed t o  the SCTRPL processor ,  and usad f o r  r e t r i e v i n g  t h e  
means from t h e  SAVTAP f i l e .  

c. The mean value, o f  t h e  test  o r  t r a i n i n g  f i e l d  from which t h e  
p i x e l  was e x t r a c t e d  (see OPTION MEANS ca rd  i n  Table 16-1) .  

a. User-defined c o l o r s  (see COLOR c o n t r o l  c a r d ,  Table 16-1) . 
e ,  From any p a s s  on t h e  MSS d a t a  t a p e  when u s i n g  m u l t i r e g i s -  

t e r e d  Landsat  d a t a  ( s e e  CHANNELS c o n t r o l  c a r d ,  Table  1 5 - I ) ,  

I t  w i l l  be seen l a t e r  t h a t  t h e  SCTRPL p roces so r  al lows,  t h e  
t h e  use of  up t o  M=16 p l o t t i n g  channe ls ,  provided on ly  t h a t  a 
2-by-M B-matrix i s  s p e c i f i e d  i n  SCTRPL t o  reduce M channe ls  t o  
t h e  two d i s p l a y  axes ,  

The N-dimensional h is togram w i l l  be c a l c u l a t e d  on t h e  b a s i s  of  
a l l  channe ls ,  p l o t t i n g  channels  a s  w e l l  as c o l o r  channels .  To 
be  examined, t h e  his togram must be  d i sp l ayed  i n  some way by t h e  
SCTRPL p roces so r .  

An image t a p e ,  DATAPE ( u n i t  11) , must be fu rn i shed  t o  t h i s  
p rocessor .  The processor  always produces an NHSTUN f i l e  
( u n i t  4 )  . Although messages are produced (Table  15-2) , no 
d a t a  a r e  px in ted  on o u t p u t  l i s t i n g .  Data can on ly  be examined 
us ing  t h e  SCTRPL processor .  
Control  ca rds  a p p l i c a b l e  t o  NDHIST a r e  given i n  Table 15-1. 
Diagnos t ics  from NDHLST a r e  i n t e r p r e t e d  i n  Table 15-2. A 
f u l l  d i s c u s s i o n  o f  a p p l i c a b l e  control.  c a r d s ,  and of d i a g n o s t i c s  
from t h e  NDHIST p rocessor  i s  given i n  s e c t i o n  1 5  of Volume 11. 

15.4 SAMPLE RUN 

See F igu re  15-1 f o r  an a p p l i c a t i o n  of N D H I S T  i n  combination w i t h  
SCTRPL. 



TABLE 15-1'.- CONTROL CARDS FOR N D H I S T  

HICFIL : :;:y--; 
Cefault: ':ti' 

The 5 ' s  are *2e :-rnc*;s f r f e t e r - t . . t  t re  
pcsitaon ;: 7 : * u - i ~ . . s  t? t* i b t 2 - e  --  " 
SCTPUY trkr . _ i t  . :: .=., - le:...rn .a ad-;.  

locat&-r. Sp.d ? C.?* ..!.I . ' C ¶ t r L C .  r. tT.e s:lr?. I 

>:at t l j s  C'Tf:"; . :: . -2 ,  t:.. ' . X t $ r S  *.,; ,* 

transferv* : * t i  I : ?L lnclntr it. the +<TPPL ;r>- 
-error: :cry -qs* : h.;: 3rt:rr * r e  SarF.5 1 -1.1 r 
and ccrjc-c:+ , r * *  &.?Y .*cat. IC !A t ;e 3:arC, r 
j .  f t t ;  I .-:T?' 'I . :!.I- ,-I* : c .  r * P C C . ~  * R e  ::.a:.. U -  
* Ir t t e  *k*.-.r . , i s *-4 , :f *,A,* ' :~ P -'.%rP.t .t 
3ru . l > G t t  *:It! ' . . S b  : t a r  :# i f . I~ : t i  )C :i 
TL T ard ' I ' 8  '.:I: 4+1i*: .f + * B  LlrL%I. :.*.infiela 1: 
:mittad,  *.:nL ?.il+ :ra- .s 1 f j n z r i  ., r :r.:. * . *  
PL-7 ~LI-?, - 4 .  :e*, fi 1~ $-r  : -r*r.+z .*:& : - 
W ~ L J T . .  r 

Fields WI;. be nzst irnrnrl n :;ass : .JrpC, 

The z c ~ n s  ?: el:!: ::el : w i ; .  LC :, 'ri;utel :, : + a k a  
C ~ L C U  :ka~r*:s , .:. C G - ? : ~ P . ! ; : : C > S  : ir J t:*d >..t&dt . 5 
5kr !:I1SC"!; f.: . . 

A n c l i l a r v  cards 

HED1, HED2, DATE, C3MMENT ( see  Table  3-11 



TABLE 1 5 - 2 . -  DIAGN35TICS  FROM NDHIST 

M e s s a g e  

INVALID CONTROL CARD - IGNORED 

ERROR ON CHANNELS CARD. 

ERROR ON DATA F I L E  CARD. 

ERROR ON MAP F I L E  CARD. 

ERROR ON N-DIM HISTOGRAM F I L E  
CARD. 

ERROR ON OPTION CARD. 

--VECTORS WERE NOT HISTO- 
GRAMMED, BUT USED I N  COMPUTING 
F I E L D  MEANS, I F  APPLICABLE.  

CORE L I M I T S  EXCEEDED. MAXIMUM 
NO. OF VECTORS ACCEPTED I S  - 
TOO MUCH DATA REQUESTED. 
REDUCE NO. OF SAMPLES PER SCAN 
L I N E  AND/OR NO. O F  CHANNELS. 

NOT ENOUGH DISK SPACE TO STORE 
1MA2 TAPE DATA. 

E x p l a n a t i o n  

C h e c k  s p e l l i n g  of k e y w o r d .  

C h e c k  p a r a m e t e r  f i e l d  ~f CHAYNELS 
cont ro l  card. 

C h e c k  p a r a m e t e r  f i e l d  of DATAFILE 
cont ro l  card. 

C h e c k  p a r a m e t e r  f i e l d  of MAPFIL 
con t ro l  card. 

C h e c k  p a r a m e t e r  f i e l d  of H I S F I L  
con t ro l  card. 

C h e c k  p a r a m e t e r  f i e l d  of OPTION 
c o n t r o l  card. 

T h e  h i s t o g r a m m e d  vector t ab le  i s  
f u l l .  N n u m b e r  of unique vectors 
w e r e  no t  h i s t o g r a m m e d .  

Self-explanatory.  

Self-explanatory.  

R e d u c e  a m o u n t  of da ta  be ing  
processed. 



. . >--- - ' " I . . ,  , ' .  - 

(Back of deck) 

/ 

I *END 
Pixe l  co lo r  assignment 1- 
w i l l  be ex t rac ted  f r o n  
SAVTAP f i l e .  - 

Pixels  on N D I M  f i l e  w i l l  
be transformed. 

\I B-MATRIX card 

I (Control ca rds )  , 
I SEND 
(F ie ld  d e f i n i t i o n  card - same a s  
t h e  one used t o  c r e a t e  MAPFIL) 

I (Control ca rds )  c 
I $NDHIST 

( c o l .  11) 
FORM 1 o r  2 

Figure 15-1.- Deck se tup  f o r  execution of N D H I S T  back t o  back 
wi th  t h e  SCTRPL processor.  In  remote processing, a  card image 
f i l e  i s  used. 



TABLE 1 5 - 2 . -  DIAGNOS'TICS FROM MDHIST 

M e s s a g e  E x p l a n a t i o n  

INVALID CONTROL CARD - IGNORED C h e c k  s p e l l i n g  of keyword. 

ERROR ON CHANNELS CARD. C h e c k  p a r a m e t e r  f i e l d  ~f CHANNELS 
con t ro l  card. 

ERROR ON DATA F I L E  CARD. C h e c k  p a r a m e t e r  f i e l d  of DATAFILE 
1 control  card. 

ERROR ON MAP F I L E  CARD. C h e c k  p a r a m e t e r  f i e l d  of MAPFIL 
control  card. 

ERROR ON N-DIM HISTOGWM F I L E  C h e c k  p a r a m e t e r  f i e l d  of H I S F I L  
CARD. control  card. 

ERROR ON OPTION CARD. C h e c k  p a r a m e t e r  f i e l d  of OPTION 
c o n t r o l  card. 

--VECTORS WERE NOT HISTO- T h e  h i s t a g r a m m e d  vector t a b l e  i s  
GRAKY.ED, BUT USED I N  COMPUTING f u l l .  N n u m b e r  of u n i q u e  vec tors  
F I E L D  YEANS , I F  APPLICABLE. w e r e  n o t  h i s t o g r a m m e d .  

CORE L I M I T S  EXCEEDED. MAXIMUM Self-explanatory.  
210 OF VECTORS ACCEPTED I S  - 
TOO MUCH DATA REQUESTED. Self-explanatory.  
REDUCE NO. O F  SAMPLES PER SCAN 
LINE AND/OR NO. OF CHANNELS. 

NOT ENOUGH D I S K  SPACE TO STORE R e d u c e  a m o u n t  of data be ing  
PAP TAPE DATA. processed. 



(Back of deck) 

/ 

I SEND 

P i x e l  c o l o r  assignment 
w i l l  be e x t r a c t e d  from 
SAVTAP f i l e .  S TATF IILE t i  

P i x e l s  on N D I M  f i l e  w i l l  ( (B-matrix deck) 
be transformed. 

(1 B-MATRIX ca rd  

(Control  c a r d s )  

I SEND 
I 

( F i e l d  d e f i n i t i o n  ca rd  - same a s  
t h e  one used t o  c r e a t e  MAPFIL) 

r 
I (Control  c a r d s )  

I $NDHI,C1i' 

( c o l .  11) 
L o r  2 

F igu re  15-1.- Deck s e t u p  for execut ion  of NDHIST back t o  back 
w i t h  t h e  SCTRPL processor .  I n  remote process ing ,  a ca rd  image 
f i l e  is  used. 



16. SCATTER PLOT PROCESSOR - SCTRPL 

An i ~ n a l y s t  can on ly  use  t h i s  p rocessor  i n  combination wi th  t h e  
NDHIST processor  t o  produce s c a t t e r  p l o t s .  H e  can produce them 
on paper  o r  he can produce zolor-coded d i s p l a y  images. These 
s c a t t e r  p l o t s  a r e  a l s o  c a r l e d  s p e c t r a l  p l o t s ,  bu t  t hey  a r e  n o t  
t h e  same as t h e  s p e c t r a l  q t o t s  produced, by t h e  STAT processor .  

Data are always taken from t h e  NHSTUN f i l e  produced by t h e  NDHIST 
Fiocessor .  Color-coded s c a t t e r  p l o t s  may be  prepared bn  t a p e ,  
i f  d e s i r e d ,  o r  b lack and whi te  p l o t s  can be  prepared on paper 
d i r e c t l y .  

1 6 . 1  CHANNELS 

The two axes of  t h e  s c a t t e r  p l o t  a r e  taken from t h e  p l o t t i n g  
channels  of t h e  NHSTUN f i l e .  If  t h e r e  a r e  only  two p l o t t i n g  
channe ls ,  t h e s e  w i l l  b e  used wi thout  f u r t h e r  i n s t r u c t i o n s .  I f  
t h e r e  a r e  more than two p l o t t i n g  channe ls ,  a B-matrix f i l e  must 
be f u r n i s h e d  t o  produce two p l o t t i n g  channels  from t h o s e  i n  t h e  
N D I M  f i l e  ( t h e  B-matrix deck w i l l  c o n t a i n  a  2-by-n ma t r ix ,  where 
n  i s  t h e  number of  p l o t t i n g  channels  i n  t h e  NHSTUN f i l e ) ,  The 
p l o t t i n g  channels  mast have p rev ious ly  been i d e n t i f i e d  by a  
CHANNELS ca rd  i n  t h e  NDHIST processor ,  a s  shown i n  t h e  fol lowing 
paragraph. An a d d i t i v e  two-dimensional b i a s  v e c t o r  can a l s o  be 
fu rn i shed  by t h e  u se r .  

The c o l o r  channels  w i l l  be t h e  same c o l o r  channels  i d e n t i f i e d  
i n  t h e  NDHIST program. There may be  a s  many a s  fou r  of them. 
These must have been de f ined  by t h e  CHANNELS ca rd  i n  t h e  NDHIST 
processor.  A p o s s i b l e  example is: 

CHANNELS PLOT - 3 ,  4 ,  5  COLOR = 5, 6 ,  7 ,  8 

16.2 THE SCATTER PLOT ON TAPE 

A f i l e ,  c a l l e d  SCTRUN, w i l l  be produced by t h i s  p rocessor  i f  t h e  
PLOTAP c o n t r o l  ca rd  i s  used. The f i l e  con ta ins  an image i n  t h e  
JSC Universa l  format. The image i t s e l f  con ta ins  65 l i n e s  and 
129 samples p e r  l i n e  and i s  reproduced i n  f i v e  channe ls ;  t h e  
f i r s t  f ou r  channels  a r e  t h e  c o l o r  channels  and t h e  f i f t h  i s  
a  frequency-of-occurrence channel .  ( I f  fewer than  fou r  c o l o r  
channels  were furnnshed,  t h e  remaining channels  c o n t a i n  on ly  
axes .  ) 

Sca l ing  of {:he s c a t t e r  p l o t  i s  c o n t r o l l e d  by t h e  SIZE ca rds .  

The SCTRUN f i l e  on t a p e  i s  ready f o r  d i s p l a y  on s t anda rd  image 
d i s p l a y  dev ices  such as t h e  Image-100 computer system. 



16.3 INPUT/OUTPUT 

AS no ted  above, an NHSTUN f i l e  i s  r equ i r ed  i n p u t  Go t h e  p roces so r ,  
and a  SCTRUN E ~ i e  i s  normal ( b u t  n o t  r e q u i r e d )  o u t p u t  from it. 
Other items must be  i n p u t  f o r  c e r t a i n  op t ions .  I f  t h e  p l o t t i n g  
channels  must b e  reduced t o  two channe ls ,  a B-matr ix  must be 
furn i shed  by deck u n l e s s  it can be read  from a  f i l e .  I f  t h e  
co lo r  codes a r e  ass igned  from c l u s t e r s  o r  c l a s s e s  (see desc r ip -  
t i o n  o f  NDHIST), then  a  SAVTAP f i l e  from STAT o r  ISOCLS must be 
furn i shed .  (For t h i s  o p t i o n ,  a  MAPUNT f i l e  m a s t  have been f u r -  
nished t o  t h e  NDHIST program f o r  p repa ra t ion  of t h e  NHSTUN 
tape.  ) 

Control  ca rds  a p p l i c a b l e  t o  t h e  SCTRPL p reces so r  a r e  g iven  i n  
Table 16-1. Diagnos t ics  from SCTRPL a r e  i n t e r p r e t e d  i n  Table 
16-2. A f u l l  d i s c u s s i o n  of  r e l e v a n t  c o n t r o l  c a r d s  and of  d iag-  
n o s t i c s  from t h e  SCTRPL processor  i s  given i n  Sec t ion  16 of 
Volume 11. 

16.4 - SAMPLE RUN 

Figure  16-1 shows t h e  job s e t u p  f o r  an exeut ion  o f  SCTRPL 
back t o  back w i t h  NDHIST. 



TABLE 16-1,- CONTROL CARDS FOR SCTRTL 

Required cards 

Parameter and 
default 'values Keyword 

SSCTRPL 

*END* 

SEND* 

Function 

stional cards 

If N=O, background wlll be blqck; lf N=25;, 
background will be whrte. 

BCKGND 

B-MATRIX 

B-MATRIX 

BVEC 

N 
Default: N=255 

CARDS 
Defaul?: None 

The B-matrrx 1s balng input by cards. 

FILE 
Default: None 

The 8-mntrrx is being input by file. 

T1tT2~.*.~ Tn Elements of the additive vector to be used ~n 
the transformation: T is a floating-pornt 

n=number of linear combinations nur,&er. 
in B-matrix. 
Default: Tn=O.O 

CHANNELS nl1n2~n3~...,n i Statistics for these channels wrll be extracted 

ilnumber of channels on from the SAVTAP file; n; must be a subset of 

SAVTAP130. channels on the SAVTAP file. 
Default: First 4 channels 
from NBSTUN file. 

(ml) I (in2), . . . , (mp) m1=n1,n2,...ne is the color assignment for 
o r cluster 1: m,=nl,n2, ..., ni is the color 

L* (ml) IK* (mL+l) - 
assrgnment for cluster 2; mprn.,n 2,...rn. 

L and K are integer repetition 
factors. is the color assignment for cluster n. 
Default: No user input of color ~ 1 6 0  and Ls4: Ornir255. 
codes. 

COLOR 

N is the logical unit number assrgned to the 
NHSTUN file. 

HISFIL 

MODULE Initiates the input of the module STAT file 
which immediately precedes this card (see 
section 3.1.4.1 for format). 

Line printer pixel scatter plot of the fre- 
quency of occurrence will be printed. 

PIXPLT 

PIXPLT 

PIXPLT 

FREQ 

tine printer pixel scatter plot of the log of 
frequency of occurrence will be pr~nted. 

LOG 

RESCALE 
Default: No resealing. 
XSIZ*lOl, YSIZE=101; the range 
for x-axis is XLOW+XSIZE-1; the 
range for y-axis is YLOW+YSIZ-1. 

The frequency of occurrence of the pixel for 
the line printer scatter plot will be rescaled 
to ranges XLOIJ, XHIGH, YLOW, and YHIGH. XSIZ 
will determine the number of bins on the x-axrs; 
YSIZ, the number of bins on the y-axis. (See 
SIZE control cards.) 

N is the logical unit number assigned to the 
spectral plot tape. 

PLOTAP 

SCALE The scale factors will be computed from the 
NHSTUN f i1.e. 

FILE 



TABLE 16-1.- Concluded 

O p t i o n a l  c a r d s  

parameter  and 
d e f a u l t  v a l u e  Funct ion Keyword 

SCALE RESCALE : The transformed d a t a  w z l l  be r e s c a l e 6  t o  t h e  
Defaul t!  No r e s c a l r n g  o f  t h e  range of  XLOW, X H I G H ,  YLOW, and Y H I G H .  (See 
t rans formed d a t a .  SIZE c o n t r o l  c a r d . )  

"XMAX=T The upper range  f o r  t h e  t r a n s f o r m a t i o n  of  t h e  
Defau l t :  XMAX w ~ l l  he computed sample v a l u e s  ( x - a x i s ) ;  T is a f l o a t r n g - p o x t  
from t h e  NHSTRUN f i l e .  number. 

SCALE 

a ~ ~ ~ ~ = ~  The lower range  f o r  t h e  t r a n s f o r m a t i o n  of  t h e  
D e f a u l t i  XMIN w i l l  be  computed sample v a l u e s  Ix -ax is ) ;  T is  a - f l o a t i n g - p o i n t  
from t h e  NHSTRUN f i l e .  number, 

SCALE 

a ~ M A ~ = ~  The upper ranqe f o r  t h e  t r a n s f o r m a t i o n  of  t h e  
Defau l t :  YMAX w i l l  be  computed l z n e  v a l u e s  ( y - a x i s ) ;  T i s  a  f l o a t i n a - p o i n t  
from t h e  NHSTUN f i l e .  number. 

SCALE 

"YMIN=T The lower range  f o r  t h e  t r a n s f o r m a t i o n  of  t h e  
Defau l t :  Y M I N  w i l l  be  computed l l n e  v a l u e s  ( y - a x r s ) ;  T i s  a f l o a t i n g - p o l n t  
from t h e  NHSTUM f i l e .  nilmber. 

SCALE 

XHIGH=N 
Defau l t :  X H I G H = l O O  

The upper l i m l t  of t h e  rad iance  v a l u e  f o r  t h e  
sample a x i s  ( x - a x i s ) ;  N5255. 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

STATFILE 

XLOW=N 
Defau l t :  XLOW=O 

The lower l i m i t  of  t h e  r a d i a n c e  v a l u e  f o r  t h e  
sample a x i s  ( x - a x i s ) ;  OincXHIGH. 

xs1z=s 
Defau l t :  SSIZ=lOl 

The number o f  samples p e r  l l n e  t o  o u t p u t  on 
t h e  s c A t t e r  p l o t  t a p e ;  Nf200. 

The upper l i m i t  of t h e  r a d i a n c e  v a l u e  f o r  t h e  
l i n e  a x i s  ( y - a x i s ) ;  N~255.  

YLOW=N 
Defau l t :  YLOWoO 

The lower l i m i t  of  t h e  r a d i a n c e  v a l u e  f o r  t h e  
l i n e  a x i s  ( y - a x i s ) ;  O~Ns255. 

YSIZ=N 
Defau l t :  YSIZ=101 

The number of l i n e s  t o  o u t p u t  on t h e  s c a t t e r  
p l o t  t a p e ;  N1200. 

UNIT=N,FILE=M 
Defau l t :  None 

N is  t h e  l o g i c a l  u n i t  number a s s l y n e d  t o  t h e  
SAVTAP f i l e ;  M i s  t h e  number of t h e  f l l e  t o  be 
processed .  

Charac te r  s e t  s e p a r a t e d  by commas, w i t h  a 
maximum o f  32 c h a r a c t e r s .  The number o f  

SYMBOLS 

KS3Z symbols/2 de te rmines  t h e  number of  b in  l e v e l s .  sets Of lo T i e  f i r s t  s e t  of  symbols i s  o v e r p r i n t e d  by t h e  o v e r p r i n t e d .  second s e t .  A blank i s  n o t  a  l e g i t i m a t e  
c h a r a c t e r .  

a ~ f  one of  t h e  parameters  XMIN,  XMAX, YtIIN, o r  YMAX is  i n p u t ,  a l l  f o u r  parameters  must be Input .  



TABLE 1 6 - 2  ..- DIAGNOSTICS FROM SCTRPL 

Message 

INVALID CONTROL CARD -- C h e c k  s p e l l i n g  of keyword. 
IGNORED. 

ERROR ON CHANNELS CARD. C h e c k  parameter f i e l d  of 
CHANNELS card. 

ERROR ON STAT F I L E  CARD. C h e c k  p a r a m e t e r  f i e l d ' o f  
S T A T F I L E  card. 

ERROR ON NDIM HISTOGRAM F I L E  C h e c k  parameter f i e l d  of H I S F I L  
CARD. card. 

ERROR ON OPTION CARD. C h e c k  p a r a m e t e r  f i e l d  of OPTION 
card. 

ERROR ON TAPE S I Z E  CARD. C h e c k  p a r a m e t e r  f i e l d  of S I Z E  
card. 

ERROR ON SCATTER PLOT TAPE C h e c k  p a r a m e t e r  f i e l d  of 
CARD. PLOTAP card. 

ERROR OV SCALING CARD. C h e c k  p a r a m e t e r  f i e l d  of SCALE 
c a r 2 , .  

DATA MUST BE RESCALED BEFORE T r a n s f o r m e d  data m u s t  be 
P I X E L  FREQUENCY PLOT OPTION rescaled for  l i n e  p r i n t e r  p l o t .  
MAY BE SELECTED. 

NO. O F  PLOTTING CHANNELS, NO. N u m b e r  of channels  t o  be 
OF B-MATRIX CHANNELS MUST BE t r a n s f o r m e d ,  m u s t  equal t h e  
EQUAL. CHANNELS ARE I number of channels  i n  t r a n s -  
RESPECTIVELY. f o r m a t i o n  m a t r i x .  

A TOTAL OF P O I N T S  WERE D a t a  m a y  be rescaled t o  a 
NOT DISPLAYED ON THE L I N E  r e s o l u t i o n  of 1 0 0 .  
PRINTER GRAPH. THE POINTS 
WERE OUT OF RANGE I N  EITHER 
THE X DIRECTION OR Y 
DIRECTION.  
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( (Control cards) 

/ 

($END 

(Variable number of f i e l d  
d e f i n i t i o n  cards)  

(Control cards) 
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Figure 16-1.- Deck se tup  f o r  t h e  SCTRPL processor 
f o r  execution back t o  back with N D H I S T .  I n  
remote processing,  a card  image f i l e  i s  used. 



17. DOT DATA PROCESSOR - DOTDATA 

DISCUSSION 

I n  Procedure 1, an a n a l y s t  needs t o  be a b l e  t o  l a b e l  c e r t a i n  
p i x e l s ,  o therwise  known a s  d o t s .  These d o t s  a r e  a p r e s e l e c t e d  
s e t  o f  g r i d  p o i n t s  used t o  i n i t i a l i z e  c l u s t e r i n g ,  t o  l a b e l  c l u s t e r s ,  
and t o  perform o t h e r  func t ions .  

The c u r r e n t  v e r s i o n  of LACIE Procedure I uses  a  s t anda rd  g r i d  
of 209 do t s .  They a r e  spread uniformly over  t h e  s t anda rd  
LACIE image (117 l i n e s  of 196 p i x e l s  e a c h ) ,  i n  a l l  an 11-by-19 
g r i d ,  a s  shown i n  Table  17-3. 

Dots may be l a b e l e d  o r  n o t  l a b e l e d ,  and l abe l ed  d o t s  may be 
c l a g s i f i e d  a s  t ype  1 o r  t ype  2 .  Unlabeled d o t s  a r e  n o t  g iven 
a  type .  - - 

Type 1 d o t s  ( l a b e l i n g  d o t s )  a r e  used f o r  l a b e l i n g  c l u s t e r s  
( i n  the  LABEL proces so r )  as w e l l  a s  f o r  i n i t i a l i z i n g  t h e  c l u s t e r -  
i ng  a lgor i thm.  Type 2 d o t s  a r e  c a l l e d  b i a s  c o r r e c t i o n  d o t s ;  
they a r e  used t o  q u a n t i f y  t h e  b i a s  i n  c l a s s i f i c a t i o n  r e s u l t s  
So t h a t  a  c o r r e c t i o n  can be app l i ed .  

There a r e  few complicat ions  t o  t h e  use  of t h i s  p rocessor .  A 
user  m i l s t  f u r n i s h  an image t a p e ,  a s  u sua l .  H e  may select t h e  
d o t s  i n  DOTDATA and l a b e l  and type  them i n  DOTDATA, o r  h e  may 
S e l e c t  them i n  DOTDATA and l a b e l  them and t y p e  them i n  t h e  
LABEL processor .  However, he  may no t  l a b e l  d o t s  l a t e r  t h a t  
have n o t  been a t  l e a s t  s e l e c t e d  i n  t h e  DOTDATA processor .  

This p rocessor  a c t u a l l y  produces two f i l e s ,  one of type  1 
d o t s  and t h e  o t h e r  of  t ype  2 d o t s .  A s  a  r e s u l t ,  t o  change t h e  
type  of  a  d o t ,  an a n a l y s t  must execute  t h i s  p rocessor  aga in .  
Note t h a t  a  d o t  can be  typed even though it l acks  a l a b e l ,  b u t  
i n  t h i s  case  a  l a b e l  n u s t  be  furn i shed  i n  t h e  LABEL processor .  

Cont ro l  ca rds  a p p l i c a b l e  t o  DOTDATA a r e  given i n  Table  17-1. 
Diagnost ics  from DOTDATA a r e  i n t e r p r e t e d  i n  Table 17-2. A 
f u l l  d i s cus s ion  of a p p l i c a b l e  c o n t r o l  c a r d s ,  and of d i a g n o s t i c s  
from t h e  DOTDATA proces so r ,  i s  given i n  s e c t i o n  17 of Volume 11. 

17.3 FIELDS 

An a n a l y s t  s e l e c t s  d o t s  by f i e l d  ca rds .  The o rde r  of f i e l d  
ca rds  determines  t h e  o rde r  of  t h e  d o t s  i n  t h e  d o t  d a t a  f i l e ,  
DOTUNT, t h e  mandatory ou tpu t  f i l e  f o r  u s e r  process ing.  I n  
gene ra l ,  t h e  a n a l y s t  w i l l  need t o  know t h e  p o s i t i o n  of t h e  
d o t s  f o r  d e f i n i n g  s t a r t i n g  v e c t o r s  i n  ISOCLS and f o r  l a b e l i n g /  
r e l a b e l i n g  t h e  d o t s  i n  LABEL. 



As shown below, t h e  type f o r  each d o t  i s  de f ined  by n TYPE c a r d ,  
and t h e  label  i s  de f ined  by t h e  CLASSNAME ca rd .  If t h e  CLASS- 

I 

NAME c a r d  i s  omi t t ed ,  t h e  unlabeled d o t s  must  e i t h e r  be  l a b e l e d  
by t h e  c o n t r o l  c a r d  DOTLABEL o f  t h e  LABEL processor  o r  excluded 
from t h e  set by t h e  c o n t r o l  c a r d  EXCLUDE i n  t h e  LABEL processor .  

The fol lowing example i l l u s t r a t e s  a f i e l d  d a t a  set f o r  t h i s  
p roces so r .  

*END* 
TYPE 1 
CLASSNAME WHT ( o p t i o n a l )  

i LAB1 ( O t O )  ( l O t l O t  (196t10) (do t s  1-19) 
LAB2 ( l O , l O ,  ( 1 0 , 2 0 ) ,  (196,20) (do t s  20-38) 
CLASSNAME NWHT ( o p t i o n a l )  
LAB3 . ( )  (100150) (do t s  39-48) 
TYPE 2 
CLASSNAME WHT ( o p t i o n a l )  
B I A l  ( O f  (1Ot5O), (186,40) ( E ? o ~ s  1-19) 
CLASSNAME NWHT ( o p t i o n a l )  
B I A 2  ( 1 0 , 1 0 ) ,  (10 ,70 ) ,  (196,70) (do t s  20-38) 
SEND* 

Two f i l e s  w i l l  b e  w r i t t e n .  F i l e  1 w i l l  con ta in  38 wheat d o t s  
fol lowed by 1 0  NONWHT d o t s ,  a l l  of which a r e  t ype  1 d o t s .  

F i l e  2 w i l l  c o n t a i n  19 WHT d o t s  followed by 19 NWHT d o t s ,  

I a l l  of which a r e  t ype  2 d o t s .  
1 I f  t h e  CLASSNAME ca rds  were omi t t ed ,  f i l e  1 would c o n t a i n  4 8  

I unlabe led  type  1 d o t s .  F i l e  2 would con ta in  19 unlabeled type  

I 2 do t s .  

I n  both c a s e s ,  t h e  r e f e r e n c e  number f o r  t h e  d o t s  i n  f i l e  1 
de f ined  by LABl  f i e l d  c a r d  would be 1 through 19;  LAB2 f i e l d  
card would be 20 through 38; and LAB3 f i e l d  c a r d  would be  39 
through 48. The r e f e r e n c e  number f o r  t h e  d o t s  i n  f i l e  2 

I 

d e f ined  by f i e l d  ca rd  would be  1 through 19;  and B I A 2  f i e l d  
c a r d  would be 20 through 38. Care should be taken t h a t  t h e  
CLASSNAMES begin i n  column 11. 

I n  the  event  t h e  LACIE op t ion  i s  invoked, t h e  f i e l d  ca rds  a r e  
I as fo l lows .  
I 

There a r e  no TYPE o r  CLASSNAME ca rd  images. Each d o t  c a r d  has  
t h e  fol lowing format  (see Table 17-3) .  

Columns 1-3 DOT 

Column 5 1 or 2 (TYPE 1 o r  TYPE 2) 

Column 7 One-character  ca tegory  name 

Columns 9-72 nlf  n2! n a r e  LACIE d o t  numbers; nl N 
would s p e c i f y  p i x e l  (10,lO) ; i.e., t h e  p i x e l  
i n  l i p e  10 ,  column 10. 



Keyword 

$DOTDATA 

CHARIEL 

*E:;3 

SEND* 

Keyword 

DA'i'AiiiLE 

OPTION 

OPTION 

TABLE 17-1.1. CONTROL CARDS FQfi DOTDATA 

R w u r r e d  c a r d s  

DATE-nl , nZ,  . . . , n 30 I n t e g e r  numbers s e p a r a t e d  by c o m a s  r e f e r -  
D e f a u l t  : W n e ,  r i n g  to  t h e  c h a n n e l s  on t h e  HSS d a t a  tape. 

Indicates t h e  end of t h e  c o n t r o l  c a r d  r n p u t s .  

P l e l d  c a r d s  (see t e x t  I n d i c a t e #  t h e  end o f  a l i  t h e  c a r d  i n p u t s .  
and sample program) , 

O p t i o n a l  c o n t r o l  c a r d s  

Parameter  Func t ion  

UtdIT=n ,Ff EE*m 
D e f a u l t :  n=201m=1 

n is t h e  F u R T W  u n l t  number a s s i g n e d  t o  t h e  
HSS d a t a  t ape :  m 1s t h e  f l l e  number o f  t h e  
d a t a  t o  p r o c e s s .  

INPUT/UNIT=n,FILE~m n 1s t h e  FORTRAN u n l t  number a s s i g n e d  ts t h e  
D e f a u l t :  n=19,mr#l d o t  d a t a  f l l e  o u t p u t  by t h i s  p r o c e s s s r ;  

m 1s t h e  number o f  t h e  f x l e  t o  o u t ~ u t .  

PRINT 
D e f a u l t :  No l i n e  
p r i n t e r  ou tp t i t  

LACIE 

P r i n t s  t h e  d o t  d a t a  f l l e  ln fo rmat ron  on t h e  
l l n e  p r i n t e r .  

Dot inpi.at w i l l  be  i n  LACIE format .  

A n c i l l a r y  c a r d s  

HED1, HED:!, 1;4TE, COMMENT ( s e e  Tab le  3-11 



TABLE 27-2.-  DIAGNOSTICS FROH DOTDATA 

Message 

INVALID CONTROL CARD-IGNORED 

ERROR ON DATAFILE CARD 

ERROR ON DOTFILE CARD 

ERROR ON OPTION CARD 

Note  - 
TOTVEC WAS GREATER THAN 250 ,  
THEREFORE TOTVEC WAS SET 
TO 250 **** 

Explannt ion  

C h e c k  s p e l l i n g  o f  keyword-  

C h e c k  parameter f i e l d .  

C h e c k  parameter f i e l d .  

C h e c k  format and s p a i l i n g  o f  
parameters .  

T o t a l  number o f  d o t s  
a l l o w a b l e  i s  250  of t y p e  1 
and 250 of t y p e  2 .  
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F igu re  17-1.- Deck s e t u p  f o r  t h e  DOTDATA 
p roces so r  f o r  independent execut ion .  



18.  LABEL PROCESSOR - LABEL 

1 8 . 1  DISCUSSION 

This  p r o c e s s o r  a l l o w s  t h e  a n a l y s t  t o  a u t o m a t i c a l l y  l a b e l  clusters 
produced by ISOCLS, u s i n g  t h e  k-neares t -ne ighbor  p rocedure  o r  t h e  
a l l -o f -a -k ind  p rocedure .  

Th i s  p r o c e s s o r  a l s o  a l l o w s  t h e  a n a l y s t  t o  r e l a b e l  d o t s  i n  t h e  
DOTUNT f i l e  and r e l a b e l  c l u s t e r s  on SAVTAP. H e  o r  s h e  may a l s o  
produce a map and  l is t  t h e  new d o t f i l e  and s t a t i s t i c s  on t h e  
l i n e  p r i n t e r .  

18.2 LABELING PROCEDURES 

The k -nea res t -ne ighbor  p r o c e d u r e  p o l l s  t h e  k l a b e l i n g  ( t y p e  1) 
d o t s  t h a t  a r e  closest i n  L1 o r  L2 d i s t a n c e  t o  t h e  c l u s t e r  mean. 
The l a b e l  of t h e  m a j o r i t y  o f  t h e  k d o t s  i s  chosen a s  t h e  l a b e l  
o f  t h e  c l u s t e r .  For  example i f  k i s  5 and t h r e e  o f  t h e  f i v e  
c l o s e s t  d o t s  a r e  l a b e l e d  W, t h e n  t h e  c l u s t e r  i s  a l s o  l a b e l e d  W .  
I f  a  t i e  o c c u r s ,  t h e n  K - 1 closest d o t s  a r e  c o n s i d e r e d .  

For  t h e  a l l -o f -a -k ind  p rocedure ,  a l l  o f  t h e  l a b e l i n g  d o t s  
w i t h i n  a  c l u s t e r  a r e  p o l l e d .  I f  a l l  t h e  d o t s  a r e  of  one c a t e -  
gory ,  t h e  c l u s t e r  l a b e l s  t h a t  c a t e g o r y .  I f  t h e  c l u s t e r  c o n t a i n s  
d o t s  f o r  more t h a n  one  c a t e g o r y ,  t h e  l a b e l  w i t h  t h e  m a j o r i t y  o f  
t h e  d o t s  l a b e l s  t h e  c l u s t e r .  I f  t h e r e  a r e  no l a b e l i n g  d o t s  
w i t h i n  a c l u s t e r ,  t h e  l a b e l i n g  d e f a u l t s  t o  t h e  k-neares t -ne igh-  
b o r  p rocedure .  

I f  (1) t h e  a l l -o f -a -k ind  p rocedure  i s  s e l e c t e d ,  ( 2 )  i f  a  cond i -  
t i o n a l  or  mixed c l u s t e r  map i s  o u t p u t ,  o r  ( 3 )  i f  a  DISPLAY 
i n t e r f a c e  t a p e  i s  o u t p u t ,  a  MAPUNT f i l e  must b e  i n p u t ,  and a 
f i e l d  c a r d  d e f i n i n g  t h e  a r e a  o f  t h e  u n c o n d i t i o n a l  c l u s t e r  map 
( i n p u t  MAPUNT) must a l s o  be  i n p u t .  The v e r t i c e s  must r e f lec t  
t h e  sample number and l i n e  number o f  t h e  MSS d a t a  t a p e  used t o  
c r e a t e  t h e  u n c o n d i t i o n a l  c l u s t e r  map. Tha t  i s ,  t h e  f i e l d  c a r d  
must b e  i d e n t i c a l  t o  t h e  f i e l d  c a r d  i n p u t  t o  ISOCLS. 

I f  (1) t h e  a l l - o f - a - k i n d  p rocedure  i s  n o t  t o  be e x e c u t e d ,  ( 2 )  i f  
a MAPUNT f i l e  n o t  o u t p u t ,  o r  ( 3 )  i f  a  MAPTAP i s  n o t  o u t p u t ,  a  
f i e l d  c a r d  i s  n o t  r e q u i r e d .  



Example of t h e  d a t a  set:  

MAPUNT f i l e  i s  be ing  i n p u t  
*END 
FIELD (111) t ( 1 1 1 )  1 (196,117) 1 (111 l7)  
$END 

MAPUNT f i l e  i s  n o t  be ing  i n p u t  
*END 
$END 

Con t ro l  c a rd s  used by t h e  LABEL p roces so r  a r e  l i s t e d  in 
Table  18-1. 

The fo l lowing  f i l e s ,  most ly  on d i s k ,  may be  produced by t h i s  
p roces so r .  

Labeled s t a t i s t i c s  f i l e  (SAVTAP), u s i n g  t h e  k -neares t -  
ne ighbor  p rocedure  (see s e c t i o n  4 . 1  of User Documentation 
EOD-LARSYS f o r  format  of f i l e )  

Labeled s t a t i s t i c s  f i l e  (SAVTAP), s p e c i f i e d  by c o n t r o l  c a r d .  

Relabeled d o t  d a t a  f i l e  (DOTUNT), s p e c i f i e d  by c o n t r o l  
c a r d .  

A c o n d i t i o n a l  c l u s t e r  map (see s e c t i o n  5 . 1  of  User Documen- 
t a t i o n  EOD-LARSYS f o r  fo rmat  of  f i l e )  

A mixed c l u s t e r  map. 

An u n c o n d i t i o n a l  c l u s t e r  map i n  t h e  fo rmat  a c c e p t a b l e  by 
t h e  DISPLAY p r o c e s s o r  (see appendix C o f  Volume 11.) 

I n  a d d i t i o n  t h e  fo l l owing  c a n  be o u t p u t  on t h e  l i n e  p r i n t e r :  

Summary o f  s e l e c t e d  o p t i o n s  

Tab l e  of L1 o r  L2 d i s t a n c e s  from c l u s t e r  means t o  d o t s .  

Summary of  t h e  l a b e l i n g  d o t s  w i t h i n  a c l u s t e r  f o r  t h e  a l l -  
of  -a-kind procedure  

Summary of  t h e  l a b e l i n g  d o t s  f o r  t h e  k -neares t -do t s  t o  a 
c l u s t e r  f o r  t h e  k-neares t -neighbor  p rocedure  

S p a t i a l  and s p e c t r a l  i n fo rma t ion  of  r e l a b e l e d  DOTFIL. 

Means and cova r i ances  o f  l a b e l e d  o r  r e l a b e l e d  s t a t i s t i c s .  

Op t iona l l y ,  a c o n d i t i o n a l  c l u s t e r  map may be  ou tpu t .  A c l u s t e r  
i s  tagged a s  c o n d i t i o n a l  i f  t h e  d i s t a n c e  between t h e  n e a r e s t  
i d e n t i c a l l y  l a b e l e d  l a b e l i n g  d o t  and mean of t h e  c l u s t e r  i.s 
g r e a t e r  than  t h e  a n a l y s t  i n p u t  t h r e s h o l d  v a l u e  t .  



O p t i o n a l l y ,  a  mixed c l u s k e r  map may be  o u t p u t .  A c l u s t e r  i s  
tagged as mixad i f  t h e  l a b e l i n g  d o t s  w i t h i n  a  c l u s t e r  a r e  of 
more t h a n  one ca t ego ry .  

Op t iona l l y ,  an uncond i t i nna l  c l u ~  t .7  naF may be o u t p u t  i n  t h e  
format  a c c e p t a b l e  t o  t h e  DISPLAY * -'t,:**,ssor. In format ion  used i n  
t h e  t h r e s h o l d i n g  procedure  i n  D I S . ; . .  i s  dummied. I f  t h r e sho ld -  
ing o f  t h e  c l u s t e r e d  d a t a  is  d e s i r e d ,  it can be  performed by 
e x e r c i s i n g  t h e  c o n d i t i o n a l  map o p t i o n  i n  t h i s  p roces so r .  - 
Diagnos t ics  g iven  by t h e  LABEL p roces so r  a r e  l i s t e d  i n  Tab le  
18 -2 .  For a  f u l l  d i s c u s s i o n  o f  c o n t r o l  c a r d s  and d i a g n o s t i c s ,  
see S e c t i o n  1 8  o f  Volume 11. 

1 8 . 4 .  SAMPLE RUN 

Figure  18-1 shows t h e  job s e t u p  f o r  a  run  of LABEL back t o  back 
w i t h  DOTDATA and ISOCLS. 
S e c t i o n  20  i l l u s t r a t e s  an  a p p l i c a t i o n  of  EOD-LARSYS which 
i n c l u d e s  t h e  u s e  o f  t h e  LABEL p roces so r .  



TABLE 18-1.7 CONTROL CARDS FOR LABEL 

Required c a r d s  

Keyword 

SLABEL 

CHANNEL 

DOTE ILE 

Parameter  

STAT-nl , n2,  , n30 , 
DATA=nll,rn2,*** ,m30, 
(Defau l t  : 

( a l l  channe ls  
ni on SAVTAP f i l e )  
mi - (a11  channe ls  

on DOTFIL f i l e )  

STATFILE INPUT/FILE=m,UNIT=n 
(Defau l t  : NONE) 

STATFILE OUTPUT/FILE=m,UNIT=n 

*END 

SEND 

Keyword 

WTFIL 

MAPFILE 

Parameter  

OUTPUT/FILE=m,UNIT=n 
(Defau l t :  NONE) 

OOTPUT/FILE=m,UNIT=n 
(Defau l t :  no DISPLAY 
i n t e r f a c e  t a p e  w i l l  be  
ou tpu t .  ) 

INPUT/FILE=16,GNIT=n 
(Defau l t :  m = l )  

OUTPUT/PILE=m,UNIT=n 
(Defaul t :  n=16 

m = l  

Category name, 
n 1 ~ n 2 ~ . * * ~ n 2 5 0  

Func t ron 

C a l l s  p rocessor .  

ni and mi a r e  i n t e g e r  numbers s e p a r a t e d  by 

commas r e f e r r i n g  t o  t h e  channe ls  on t h e  
SAVTAP f i l e  and t h e  MSS d a t a  t a p e ,  
respect iva1,y.  

Def ines  t h e  u n i t  and f l l e  f o r  t h e  i n p u t  
d o t  d a t a  f i l e  DOTUKT. n r s  t h e  F o r t r a n  
u n i t  number ass rqned  t o  t h e  rnput  
DOTFILl m is  t h e  number o f  t h e  i n p u t  
f i l c  t o  p rocess .  

D e f ~ n e s  t h e  u n l t  and f i l e  f o r  t h e  i n p u t  
SAVTAP f i l e .  n 1s t h e  F o r t r a n  u n l t  number 
ass igned  t o  t h e  i n p u t  SAt7TAP f l l c ;  m 1s t h e  
number of t h e  f i l e  t o  p rocess .  

Defines t h e  u n i t  and f i l e  t o  w h ~ c h  t h e  
l a b e l e d / r e l a b e l e d  SAVTAP f i l e  is  o u t p u t .  
n i s  t h e  F o r t r a n  u n l t  number ass igned  t o  t h e  
o u t p u t  SAVTAP f i l e ;  m 1s t h e  number of  t h e  
f i l e  t o  o u t p u t .  

I n d i c a t e s  t h e  end of  c o n t r o l  c a r d  input .  

End 

Opt iona l  c a r d s  

Funct ion 

Defines t h e  u n i t  and f l l e  t o  whloh t h e  r e l a b e l e d  
DOTUNT f i l e  i s  o u t p u t ,  n is t h e  F o r t r a n  u n i t  
number ass igned  t o  t h e  o u t p u t  DOT'JNT f l l e ;  m 1s 
t h e  number o f  t h e  file t o  o u t p u t .  

Defines t h e  u n i t  and f ~ l e  t o  whlch t h e  uncondl- 
t i o n a l  c l u s t e r  map, MAPTAP, 1s o u t p u t .  n is t h e  
F o r t r a n  u n i t  number a s s u m e d  t o  t h e  o u t p u t  
.UPTAP f i l e  . 
Defines t h e  u n i t  and f i l e  f o r  t h e  Input  oncondit-  
i o n a l  c l u s t e r  map, MAPL'NT, t h a t  is  o u t p u t  by XSOCLS 
ISOCLS dur ing  t h e  c l u s t e r i n g  process .  n = 16 i s  
t h o  For t ran  u n i t  number m s i g n e d  t o  u n i t  16 i n  
execu t ing  back t o  back w i t h  ISOCLS); m i s  t h e  
number o f  t h e  f i l e  t o  p rocess .  

Defines t h e  u n i t  and f i l e  t o  whlch t h e  condl t -  
i o n a l  o r  mixed c l u s t e r  map is  o u t p u t .  

The DOTUNT f i l e  i s  l a b e l e d  o r  r e l a b e l e d  by t h i s  
c a r d .  Category name is t h e  l a b e l  t h e  ana- 
l y s t  is  a s s i g n i n g  t o  t h e  d o t s  n , , o - - ,  i. 

J 
The ca tegory  name may be  composed of a 
maximum o f  6 c h a r a c t e r s .  ni a r e  i n t e g e r  - 
numbers s e p a r a t e d  by commas r e f e r r i n g  t o  
t h e  p o s i t i o n  of  t h e  d o t  on t h e  DOTFIL f i l e .  



Parameter  

c l a s s  name, ni l  
~ 2 ' " ' l n 2 5 0  
(Defau l t :  HONE) 

Func t l o n  deywoi-J 

STAL The SAVTAP £11. may be manually r e l a b e l e d  by 
t h r s  ca rd .  n4 ( j = 1 , 2 , . . . , r )  a r e  t h e  numbers 

of  t h e  s u b c l a i s e s  on t h e  SAVTAP t h a t  a r e  t o  
be regrouped i n t o  a n o t h e r  c l a s s .  C l a s s  name 
rs t h e  name o f  t h e  c l a s s  t o  whrch t h e  s u h l c a s s  
n, a r e  t o  be r e a s s ~ g n e d .  C l a s s  name must match 

J 

a name on t h e  SAVTAP f l l e .  

The L, d i s t a n c e  wrll be  used i n  computing t h e  L A  

(Defau l t :  L1 
d i s t a n c e )  d i s t a n c e  between t h e  means of  the' c l u s t e r  and 

t h e  l a b e l i n g  d o t s .  

DISTANCE LZ 
(Defau l t :  Ly 
d i s t a n c e )  

The L2 d i s t a n c e  wrll  be  used i n  computing t h e  

d i s t a n c e  between t h e  means o f  t h e  c l u s t e r  and 
t h e  l a b e l i n g  d o t s .  

A c o n d i t i o n a l  c l u s t e r  map w i l l  be o u t p u t .  OPTION COND 
(Defau l t :  NONE) 

OPTION MIXED 
( D e f a u l t  : NONE) 

A mixed c l u s t e r  map w i l l  be o u t p u t .  

T is  t h e  t h r e s h o l d  parameter  used i n  c r e a t i n g  
t h e  c o n d i t i o n a l  c l u s t e r  map. T is  a f l o a t l n g  
p o i n t  number. 

THRESHOLD T 
(DefauLt: Ts25.0) 

K i s  t h e  number o f  d o t s  t o  be used i n  t h e  
k-nearest-neighbor procedure.  K i s  a n  i n t e g e r  
number. KILL. 

NEAREST K 
(Defau l t :  K=l) 

NAME is  an a l p h a b e t i c  word. 
NAME=K-NEAREST ( U s e  t h e  k-nearest-neighbor 

PROCED NAME 
( D e f a u l t  : 
N=K-NEAREST procedure.)  

NAME=ALL (use  t h e  al l -of-a-kind procedure . )  
NAMEzMANUAL (Use t h e  manual procedure o f  r e l a b e l -  
ing  t h e  DOTUNT o r  SAVTAP f i l e . )  

I n i t i a t e s  t h e  i n p u t  of  t h e  module STAT c a r d  f i l e .  
The f i l e  must immediately Er;~low t h i s  c a r d .  

MODULE 

EXCLUDE 

(Blank) 

ni a r e  i n t e g e r  numbers r e f e r r i n g  t o  t h e  d o t s  on 
t h e  DOTUNT f i l e  t h a t  a r e  t o  be excluded i n  a l l  c a l -  
c u l a t i o n s  ( i . e . ,  6 o t s  w i t h i n  a  DO/DU a r e a ) .  

n11n2~""n250 
(Defau l t :  A l l  d o t s  

w i l l  be used.)  

m4 a r e  i n t e g e r  sun a n g l e  numbers used i n  computing SUN ANG 
J 

t h e  L1 o r  L2 d i s t a n c e s .  A sun a n g l e  must be i n p u t  

f o r  each a c q u i s i t i o n  o f  i n t e r e s t .  An a c q u l s r t r o n  
is assun,rd t o  be a  4 channel  p a s s .  
Example: I f  t h e  d i s t a n c e  is  computed us ing  
16 channe ls ,  4  sun  a n g l e s  ( m l ,  m 2 ,  m3 ,  m 4 )  must 
be input .  

Sun angles  w i l l  be  e x t r a c t e d  from t h e  DOTUGT f i l e .  FILE 
(Defau l t :  No sun 

SUNANG 

a n g l e  c o r r e c t i o n  
w i l l  be  a p p l i e d . )  

A n c i l l a r y  c a r d s  

HED1, HED2, DATE, COMMENT (see  Table 3-1) 



TABLE 18-2 . -  DIAGNOSTICS FROM LABEI* 

M e s s a g e  E x p l a n a t i o n  

CATEGORIES HAVE NOT BEEN C o n t r o l  card m i s s i n g  f r o m  i n p u t  
DEFINED f i l e .  

ERROR I N  INPUT OF CLASS NAMES. Se l f -explana tory .  
NAMES ON STAT F I L E  ARE: . 
NAMES INPUT ARE: - . 

k 
I NO OF STAT CHANNEL AND Self-explanatory.  

DOTDATA CHANNELS MUST BE 
EQUAL 

A LABELING PROCEDURE MAY NOT Se l f -explana tory .  
BE CHOSEN WHEN UPDATING THE 
DOTNUT OR SAVTAP F I L E S  

USER HAS NOT INPUT ONE O F  C o n t r o l  cards m i s s i n g .  
THE REQUIRED F I L E S :  SAVTAP 
MAPUNT OR DOTUNT 

NOT ENOUGH CORE D I S K  SPACE R e v i s e  data p a r a m e t e r s .  
TO STORE --- 
ERROR ON --- CARD C h e c k  s p e l l i n g ,  format, 

and p a r a m e t e r s .  



I 

(Control  ca rds )  

I 

$END 

- '  

(Control  c a r d s )  

( C o l .  11) 
1 or  2 

(Front of Deck) 

Figure  18-1.- Deck se tup  f o r  the 
LABEL processor  f o r  execut ion 
back t o  back w i t h  ISOCLS. 



19. APPLICABLE DOCUMENTS 

GENERAL 

The following documents constitute parts of the documentation 
developed in relation to the EOD-LARSYS. 

User Documentation, EOD-LARSYS. Earth Observations Division 
Version of the Laboratory for Applications of Remote Sensing 
System, LEC-3984, Revision 4, July 1977. 

"As-Built" Design Specification for EOD-LARSYS Procedure 1, 
LEC-11293, October 1977. 

TIRF 77-0054, EOD-LARSYS P1 Follow-on: Best K of N passes. 

Tecllnical Memorandum. Project Development Plan for the 
EODl-LARSYS Conversion, LEC-11203, August 1977. 

Technical Memorandum. Acceptance Test Plan for the 
EOD-LARSYS Conversion, LEC-11748, January 1978. 

FIRF 77-0070, "~s-Built" Design Specification for LACIE 
Formatted Dot Cards in EOD-LARSYS. 
As Built Document for the EOD-LARSYS system. IBM 370/148 
version, Volume 11. 

As-Built Document for the EOD-LARSYS system. IBM 370/148 
version, Volume 111. 

As-Built Document for the EOD-LARSYS system. IBM 370/148 
version, Volume IV, program listing. 



20. APPLICATIONS OF THE EOD-LARSYS 

* 

The fo l lowing  i s  a Procedure 1 execut ion ,  which should be a useful 
model i n  s e t t i n g  up contro l  cards.  
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' APPENDIX 

PROCEDURE 1 FLOW 

This s e c t i o n  i s  in tended  t o  o u t l i n e  t h e  sequence o f  execut ing  
t h e  v a r i o u s  p roces so r s  t o  accomplish t h e  t a s k  o f  c l a s s i f y i n g  a 
LACIE segment. The c a p a b i l i t i e s  desc r ibed  are t h o s e  of f i r s t  
p r i o r i t y ,  and it i s  expected t h a t  o t h e r  f e a t u r e s  w i l l  be  added 
i n  t h e  near  f u t u r e .  The system is  designed t o  prov ide  Research, 
Tes t ,  and Evaluat ion (RT&E) Branch wi th  a means of exper i i l rc~king 
with  a new technique  f o r  c l a s s i f y i n g  Landsat  data f o r  LACIE. 

The d a t a  a r e  p reprocessed  by t h e  Ear th  Resources I n t e r a c t i v e  
Process ing  System (ERIPS). (ERIPS merges t a p e s  r ece ived  
from Goddard Space F l i g h t  Center  and creates a mul t i temporal /  
mu l t i pas s  t ape . )  Using an  ERIPS t a p e  a s  i n p u t  t o  t h e  DOTDATA 
processor ,  a d o t  d a t a  f i l e  is outpu t .  The f i l e s  c o n t a i n  bo th  
type 1 and type  2 do t s .  Type 1 d o t s  are used bo th  a s  s t a r t i n g  
v e c t o r s  f o r  t h e  c l u s t e r i n g  processor  (ISOCLS) and a s  l a b e l i n g  
v e c t o r s  f o r  t h e  l a b e l i n g  processor  (LABEL). Type 2 d o t s  are 
used as a b i a s  c o r r e c t i o n  f a c t o r  i n  computing t h e  c l a s s i f i c a t i o n  
r e s u l t s  ou tpu t  by t h e  DISPLAY processor ,  

A f t e r  d e l i n e a t i n g  DO/DU f i e l d s  by c a r d  i n p u t ,  ISOCLS c l u s t e r s  
t h e  segment u s ing  t h e  s t a r t i n g  v e c t o r s  from t h e  d o t  d a t a  f i l e  t o  
i n i t i a l i z e  t h e  c l u s t e r i n g  process .  Sun ang le  c o r r e c t i o n  i s  
provided.  An uncond i t i ona l  c l u s t e r  map and a set of  "unlabeled"  
s t a t i s t i c s  a r e  ou tpu t .  

The "unlabeled"  statist ics,  c l u s t e r  map, and d o t  d a t a  f i l e  a r e  
i n p u t  t o  t h e  LABEL processor .  Using one of two procedures ,  
k-nearest-neighbor o r  a l l -of-a-kind,  t h e  s t a t i s t i c s  a r e  l abe l ed .  
A c o n d i t i o n a l  o r  mixed c l u s t e r  map may be o u t p u t  and l a t e r  
d i sp l ayed  on t h e  Pas s ive  Microwave Imaging System Data Analysis  
S t a t i o n  (PMIS DAS) o r  t h e  Image-100. 

Using t h e  " l abe l ed"  statist ics and a l lowing  t h e  u s e r  t h e  capa- 
b i l i t y  of  s e t t i n g  t h e  i n t e r s u b c l a s s  weights  by ca t ego ry ,  t h e  
b e s t  k o f  n channe ls  may be selected by t h e  Fea tu re  S e l e c t i o n  
processor  SELECT. 

I n  CLASSIFY, each  class i n  t h e  " labe led"  s t a t i s t i c s  may be 
ass igned  t o  a ca tegory  by t h e  a n a l y s t  o r  by t h e  system. The 
a - p r i o r i  p r o b a b i l i t y  f o r  each ca tegory  may be computed us ing  t h e  
c l u s t e r  populat ion from t h e  s t a t i s t i c s .  Using t h e  k b e s t  
channels ,  t h e  sum-of-density c l a s s i f i e r  a s s i g n s  each p i x e l  i n  
t h e  LACIE segment t o  a given subc la s s .  



I n  DISPLAY, t h e  bias c o r r e c t i o n  d o t s  a r e  used i n  computing t h e  
bias c o r r e c t i o n  f o r  t h e  c l a s s i f i e d  a r ea .  Two performance t a b l e s  
r e l a t i n g  t o  t h e  b i a s  c o r r e c t i o n  d o t s  a r e  ou tpu t .  One t a b l e  
c o n t a i n s  a  ca t ego ry  d o t  summary performance and t h e  o t h e r  an 
i n d i v i d u a l  d o t  summary performance. 

I f  t h e  a n a l y s t  i s  n o t  s a t i s f i e d  wi th  t h e  c l a s s i f i c a t i o n  r e s u l t s ,  
he o r  she  may r e l a b e l  t h e  d o t s  and/or relabel t h e  s ta t is t ics  
(by a  l a b e l i n g  procedure  o r  by card  i n p u t )  and restart  t h e  
process  a t  any g iven  p o i n t .  
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