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l NTRODUCT l ON 

Consider:ng the present needs fo r  regional, nat ional ,  and worldwide 
inventory artd evalut lon data, coupled w i th  the par t i cu la r  capab i l i t i es  o f  
the ERTS system, agr i cu l tu ra l  appl lcat lons appear t o  be especial ly prom- 
is ing as an area i n  which Important benef I t s  v lght  be real  lzed from the 
use of such technology. I n  the Unlted States, the Department o f  Agr i -  
cu l td re  presently conducts an enumerative program I n  whlch v i r t u a l l y  a l l  
ag:~tcultural land I s  Inventoried annually. In  addl t ion numerous other 
federal, s ta te  and local rgencles conduct extensive crop lnventorles, 
land use surveys, and s o i l s  mapplng proJects o f  varylng magnitudr. On a 
worldwlde basis i t  would seem that the p r inc ipa l  obstacles t o  providing 
enough food fo r  a l l  persons are those o f  a l l oca t ion  and d l s t r l bu t l on .  
What I s  needed I s  knowledge as t o  where and how much food I s  now being 
produced, end how crop production I s  changing w i  t h  tlme. 

Up t o  tha present time agr fcu l tu ra l  inventories have required a t re -  
mendous e f f o r t  on the par t  o f  on-the-ground enumerators, and have p r r -  
sented a formfdable data compflrt lon task, However, a satel  1 I t e  sans lng 
system, w l th  whlch large areas o f  land can be surveyed i n  t h e l r  en t l re ty  
on one Image, and whlch can provtds 'uniform worldwlde coverage w l th  r 
re l a t i ve l y  small number o f  Images o f f e r s  g r m t  promise as r data col- 
l ec t ion  tool  f o r  01 l r v l r t l n g  those problems. Furthrrmore, the dynrmlc 
nature o f  r g r l cu l t u re  r rqu l res not r s ing le  ev r l u r t l on  I n  nbst crsrs,  but 
rather a cont lnur l  updating o f  condltlons. I n  f r c t ,  It h r r  bran shown 
that  d r s l r r d  lnforrmt lon about r g r l c u l t u r r l  crops can o f t r n  be ob t r ln rd  
only by c r p l t r l l z l n g  on 8 knowlrdgr o f  tho p r t t r r n s  o f  change o f  p r r t l c -  
u l r r  crop ,typos o f  condltlons. Agrln, t h l s  suggests that  8 firtrllltr 
r rns lng rystrm such r s  ERTS, whlch makes po rs l b l r  r r gu l r r ,  f roqurnt  
observrt lons o f  arch spot on tho rs r th l s  surface, crn prov ldr  r s r r v l c r  
whlch would be t o t a l l y  In fe rs lb la  uslng conventlonrl t r chn lqn~rs .  

Based on thesr facts,  plus tho enccurrglng resu l t s  rch levrd uslng 
both hlgh c l t l t u d a  a l r c r a f t  and sp rc r c r r f t  lmagrry f o r  crop lnvrntory 
sxperlmonts over tho pest sovaral years, tho Fo r r r t r y  Remote Srnslng 
Laboratory a t  tho Unlversl ty o f  C r l l f o r n l a  hrs undrr t rk rn  tho oxp r r lm~n t  
descrlbrd I n  t h l s  prpor. Tho r x p r r l m n t  I s  deslgnrd t o  r v r l u r t e  tha 
f r r s l b l l l t y  o f  uslng s r t r l l l t r  data r r g l o n r l l y  t o  prov ldr  noodrd agr l -  
cu l tu ra l  l n f o r m t l a n  on r n  o p r r r t l o n r l  brs ls.  Tho rxprr lnwnt I s  br ing 
prrformad I n  khr: w p r  County, A r  lzonr and Srn Jorquln County, C r l  l f o r n i r  
I n  cooprrr t lon w l  t h  r number o f  s t r t r  and fodrra l  rgmclo8, 

. , +. 
ii. . ?'- 

.. C . .  

https://ntrs.nasa.gov/search.jsp?R=19730019499 2020-03-17T09:03:39+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/10303862?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


In an e f f o r t  t o  accurately determine the degree o f  de ta i l  which can 
be extracted from ERTS-I data, and the optimum use o f  "subsampi ing" i n  
the form o f  aer ia l  photography and ground t r u th  data f o r  various 
agr icu l tura l - re la ted tasks, the invest igat ion i s  being carr ied out i n  a 
step-wise fashion beginning w i th  gross land use mapping, and progressing 
to  very detai led crop Inventories. In  a l l  cases, emphasis i s  being placed 
on obtaining a quant i ta t ive cxpression o f  the accuracy o f  estimates 
obtained by the use o f  remote sensing f o r  the county as a whole, and 
where possible, a comparison o f  these resu l ts  wi th  those obtained using 
conventional techniques. Investigations en ta i l  the use o f  both human 
interpreters and automatic c l ass i f i ca t i on  and data handling techniques, 
and an evaluation o f  the opt imum mix o f  human and machine techniques f o r  
each analysts problem. I n  each case, an attempt i s  made t o  ensure that 
the types o f  information compiled (e.g., maps, tabular data, crop acre- 
ages, etc.)  conform t o  actual requirements o r  desires as expressed by 
those persons current ly  involved i n  resource evaluations and planning i n  
the tes t  s i te .  

In the area o f  ag r i cu l tu ra l  land s t r i t i f i c a t i o n ,  i n i t i a l  s t r a t i f i c a -  
t ions have been performed i n  the San Joaquin area on ERTS-I imagery which 
was obtained on July 26, 1972. Plans c a l l  f o r  s im i la r  s t r a t i f i ca t i ons  on 
l a t e r  dates of imagery, and f o r  comparisons o f  del ineations made a t  d i f -  
ferent dates and seasonal states. Prel iminary analyses o f  the s t r a t i f i -  
cations t o  ascertain the extent to  which they do provide nreaningful crop 
type and condit ion information already have been carr ied out.  F ina l ly ,  
a study i s  under way t o  analyze the usefulness o f  s t r a t i f i c a t i a n  Informa- 
t i on  i n  improving crop c l ass i f i ca t i on  accuracy using automated techniques. 

Crop class i f  l ca t  Ion and inventory studies are progress ing concur- 
ren t l y  w i th  the s t r a t i f i c a t i o n  investigation, as It seems l i k e l y  that  any 
operattonal inventory procedures w i l l  be heavi ly dependent on an i n i t i a l  
s t ra t l t ' t ca t ion  of agr icu l ture  on ERTS o r  o:ner small scale imagery. A t  
the present time an automatic "CP.LSCAN1' c l ass i f  i ca t  ion has been cmpleted 
for  a s ingle stratum using ERTS data acquired i n  July, 1972. Subsequent 
work w i  11 include an extension o f  these techniques to  the enr i re San 
Joaquin tes t  s i t e ,  and the use o f  mult idate imagery f o r  crop c lass i f i ca -  
t ion.  L i t t l e  crop inventory work using human interpreters has been done 
t o  date due to  the dependence o f  the in terpreter  on the select ion o f  
optlmum dates o f  imagery f o r  spec i f i c  crop categories. This fac tor  
seems t o  be more c r i t i c a l  i n  the case o f  human interpreters than w i th  
automat i c  class1 f l ca t  ion. Therefore most non-automated crop i nventory 
work w i l l  be done next spring. I n  the meantime, however, studies are 
under way to  ascertain opt imum methods f o r  po in t  sampl ing i n  the in te r -  
pre ta t ion process on ERTS imagery o f  large areas f o r  crop inventory pur- 
poses. This work i s  based on the assumption that i f  crop inventory tech- 
niques using ERTS and other remote sensing data are ever t o  be adopted 
on an operational barfs, e f f i c i e n t  statl ; t fcal sampling methods must be 
developed concurrent w 1  t h  the actual 1 n terpreta t  ion methods i n  order t o  
adequately demonstrate the pract i ca l  i t y  o f  using space-acqul red data. 



Agr i cu l tu ra l  land use change detec t ion  studies are being conductt. 
p r i m a r i l y  i n  the Maricopa County t e s t  s i t e ,  where MAPlT rechniques w " 
be used t o  analyze both long-term and short-term add i t ions  t o  and d e ~ ,  , v -  
t i ons  o f  a g r i c u l t u r a l  land using both Apol lo 9 and e a r l i e r  convent iora l  
a e r i a l  photographs as we l l  as the ERTS imagery as data inputs. 

F ina l  l y ,  e f f o r t s  t o  develcp a computer storage and compi l z t  ion  capa- 
b i l  i t y  f o r  the hand1 ing o f  the la rge amounts o f  ground data gathered i n  
t5e two t e s t  s i t e s  i s  progressing we l l ,  and I t  i s  planned that  t h i s  work 
should be completed soon. 

RESULTS 

a. A g r i c ~ # l t u r a l  Land Use S t r a t i f i c a t i o n  
I n  ar. attempt t o  evaluate the usefulness o f  ERTS imagery f o r  the 

production o f  land use s t r a t i f i c a t i o n s  as a prel iminary- step i n  tSe crop 
inventory process, a l l  land w i t h i n  San Joaquin County was del ineated i n t o  
broad land use and crop category classes based on t h e i r  appearance on the 
ERTS-I co lor  composite image. The s t r a t i f i c a t i o n  o f  the  a g r i c u l t u r a l  
land use categories proved t o  be a r e l a t i v e l y  simple task, tak ing each 
of three i n te rp re te rs  approximately 30 minutes t o  complete. The three 
i n te rp re ta t i ons  were q u i t e  s im i la r ,  requ i r i ng  on ly  minor rev is ions  t o  
produce a l'consensus" s t r a t i f i c a t i o n .  A t o t a l  o f  13 d i f f e r e n t  a g r i c u l -  
t u r a l  s t r a t a  were recognized, d i f f e r i n g  both i n  general f i e l d  s i ze  and 
r e l a t i v e  proport ions o f  crop types and degree o f  i r r i g a t i o n .  Upon com- 
paring these in terpre ta t ions ,  i t  was concluded tha t  near ly  a l  l boundar~es 
were t r u l y  representat ive o f  d i f f e r i n g  cropping prac t ices .  I n  a number 
o f  cases, the s t r a t i f i c a t i o n s  agreed almost exact ly  w i t h  s o i l  type 
boundaries as drawn by e a r l i e r  s o i l s  surveys, and i n  many cases probab!y 
represent a refinement o f  those earlier hnundaries draw:: "i!! the f i e l d " .  

Cer ta in l y  a much more de ta i l ed  and up-to-date s t r a t i f i c a t i o n  was 
produced from the ERTS image than i s  cu r ren t l y  used by the S t a t i s t i c a l  
Reporting Service o f  the USDA f o r  t h e i r  inventory work. The obvious 
questions ar ise,  however, as to: ( 1 )  whether the  s t r a t &  as drawn on the 
image are meaningful i n  terms o f  actual  land use condi t ions,  and (2) 
whether such a de ta i l ed  de l ineat ion  could enable the  SRS t o  more e f f i -  
c i e n t l y  and accurate ly est imate the parameters o f  i n t e r e s t  on a statewide 
basis. 

The c a p a b i l i t y  has been developed t o  d i g i t i z e  s t r a t i f i c a t i o n  bound- 
a r i es  as drawn by the In te rp re te rs  and t o  s to re  these data f o r  f u t u r e  
r e t r i e v a l .  The r e s u l t i n g  data bank can then be used t o  accomplish the 
fo l lowing:  

1. Provide area informat ion f o r  i nd i v idua l  s t r a t a  from an ana lys is  
~i the d i g i t i z e d  boundary coordinates. 

2. Monitor the degree t o  which s t r a t a  boundaries change as del ine-  
ated on imagery acquired a t  d i f f e r e n t  times throughout the  year. 

3 .  Compere s t r a t i f i c a t i o n  boundaries w i t h  data from other sources. 
I n  order t o  q u a n t i t a t i v e l y  evaluate the c o r r e l a t i o n  between landusel 



crop type as delineated on ERTS-I imagery and actual ground conditions, a 
samp!ing system using transects flown by a l i g h t  a i r c r a f t  was developed. 
As the transects are flown, an observer records the land use/crop tvpe 
that appears below the a i r c r a f t  a t  10 second intervals.  Six such sample 
transects, w i th  about 130 observations per l i ne ,  were flown over the San 
Joaquin tes t  s i te ,  and a s t a t i s t i c a l  analysis performed t o  tes t  the 
re la t ionsh ip  between the proport ion o f  each land use/crop type appearing 
i n  each stratum. It was concluded that the delineations as drawn by the 
interpreters were indeed meaningful on a quant i ta t ive basis. Further- 
more, the method o f  data co l lec t ion  proved to  be qu i te  e f f i c i en t ,  and 
w i l l  be u t i l i z e d  f o r  fu ture aspects o f  t h i s  study. 

b. Monitoring Agr icu l tura l  Land Use Change 
The use o f  satel  l i t e  imagery i n  monitoring the s h i f t  o f  land use i n  

a g r i ~ u l  tu ra l  areas has been investigated using coverage o f  tilt: Mar i copa 
County tes t  s i t e  acquired both from Apollo 9 and from ERTS-I. 

An ERTS-I color composite o f  the area taken on August 23, 1972 was 
interpreted and deiineations were made o f  the agr i cu l tu ra l ,  wi ld land and 
urban areas. These delineations were t ransferred onto acetate material 
which was d i r e c t l y  over la id  on the Apollo 9 enlargement such that s h i f t s  
i n  land use could be quickly iden t i f i ed .  Since the p r i m  in terest  i n  
t h i s  study was t o  monitor land use sh i f t s ,  e i the r  t o  o r  from agr i cu l tu ra l  
use, only changes involv ing agr i cu l tu ra l  u:.qe were quant i f ied.  With the 
use o f  a dot g r i d  the acreage; o f  lar,d s h i f .  i were calculated. 

For the S a j t  R i v ~ r  Val ler  regior. o f  the county there were no aF 
ent s ign i f i can t  s h i f t s  o f  wildlands i n t o  agr i cu l tu re  during the p e r i ~  
i n  question. A l l  o f  the agr i cu l tu ra l  land s h i f t s  were t o  urban use, c 
various kinds, mostly urban res ident ia l  usaye. The t o t a l  agr icu l  tu ra i  
acreage s h i f t  i n t o  urban usage was computed t o  be approximately 28,160 
acres, indicat ing an average annual s h i f t  o f  approximately 9,400 acres of 
ag r i cu l tu ra l  land converted t o  urban use each year. I n  a rece,~t ly  pub- 
l lshed report o f  the Economic Research Service, i t  was estimated that  
f o r  the period from 1949 to  1964, Maricopa County had an average annual 
s h i f t  o f  a1 l land i n t o  the urban category o f  9,010 acres. Eighty percent 
of t h i s  f igure was agr i cu l tu ra l  land being urbanized, and thus the aver- 
age annual s h i f t  o f  ag r i cu l tu ra l  land t o  urban usage f o r  the period o f  
the i  r study was 3,208 acres per year. Tnus i t  can be seen t! 3 t  the ra te  
o f  urbanization of ag r i cu l tu ra l  land i n  Marlcopa County has t r i p l e d  i n  
recent years. 

c. Crop Iden t i f i ca t ion  and Inventory -- Maaual In terpreta t ion 
I n  a st-;dy designed t o  evaluate the potent ia l  f o r  manually iden t i -  

f y ing  crop types on the ERTS-I Imagery, a survey o f  saff lower f i e l d s  i n  
a por t ion of the San Joaquin County, Ca l i fo rn ia  t es t  s i t e  was car r ied  
out uslng human photo interpreters.  Approxfmately s l x t y  f i e l d s  were 
interpreted, o f  Hhich t h i r t y  were saff lower as ascertained by ground sur- 
veys. In  a selected por t lon o f  the t es t  area the in terpreter  was asked 



t o  delineate a l l  safflower f i e lds ,  thus necessitat ing not only cn i dcn i i -  
f i ca t i on  o f  the crop, but a determination o f  the f i e l d  boundaries as wel l .  
5afflower was chosen as the subject crop f o r  th i s  tes t  because i t  was the 
only crop that  was passing through an "optimum" phenological stage f o r  
discr iminat ion on the s ing le  date f o r  which ERTS-1 data were avai lable.  

The i den t i f i ca t i on  tes t  qroduced an 83 percent correct  i den t i f i ca -  
t ion,  whi le i n  the area wher both detection and del ineat ion were 
required, the resu l ts  were as fol lows: 

# o f  f i e l d s  cor rect ly  delineated as safflower 
= 79z % Correct = t o ta l  # o f  safflower f re lds  i n  the test  area 

# o f  f i e l d s  incorrect ly  delineated as safflower x4.6% % Comnission = t o ta l  # o f  saff lower f i e l ds  i n  the res t  area 
Error 

Considering the fac t  that  i n  t h i s  i n i t i a l  tes t  the interpreters were 
unable to  exp lo i t  the advantage o f  sequential coverage which ERTS-1 w i l l  
provide, and that  perhaps m r e  nearly "optimum" dates f o r  crop d isc r ip -  
inat ion can be found a t  other times o f  the year, these resu l ts  were qu i te  
encouraging. Ccr ta ln ly  they show that an in terpreter  can detect and 
del iceate indiv idual  f i e l d s  on the imagery. It was the general cwsensus 
o f  persons in terpret i . ig  the ERTS-1 co lor  composite that  ground ress lu t ion 
f o r  non-linear objects o f  medium contrast was on the order o f  250 t o  350 
feet, and that i t  was possible t o  observe general ly r e l i a b l e  signatures 
f o r  f i e l d s  down t o  20 acras i n  s ize on the color composite. 

d. Crop lden t i ' i ca t ion  and Inventory -- Automated In terpreta t ion 
During the i n i t i a l  phase o f  the study, consiaerable e f fo r t  has been 

directed toward: (1) The creat ion c ~ f  a cmputer system and programs 
whlch w i l l  accept the varieo inputs derived from the ERTS-1 images, tapes, 
supporting t ra in ing  and ground data (and a lso the subsequent data pro- 
duced i n  the steps leading t o  an operational output), and which w i  11 pro- 
vide output i n  a format that  i s  both e f f i c i e n t  f o r  the operator and use- 
f u l  f o r  the consume;. (2) The implementat ion o f  techniques f o r  u t i l  iza- 
t i o n  o f  ground data, spectral information and imagery s t r a t i f i c a t i o n  t o  
f a c i l i t a t e  classification o f  ERTS-1 data i n t o  uscful information. 

Four major classes o f  computer programs have been acsembled f o r  use 
on the Forestry,Rernote Sensing Laboratory computer and the associated 
large scale computers: (1)  D i g i t a l  image handling and display, (2) Sta- 
t l s t i c a l  spat ia l  and spectral pat tern recognition, (3) General s t a t i s t i -  
cal, and (4) Mu l t i l eve l  data bank. These programs are being used t o  
process the data obtained from ERTS-l a i r c ra f t ,  and ground data co l -  
l e c t  ions. Their use a1 lows the  elect Ion and raformatt fng o f  areas o f  
the s ta te  that  are being analyzed intensively fo r  co r re la t ion  w i th  
ground data, mapping o f  features o f  In terest  based on t h e i r  spat ia l  and 
spectral character ist ics,  selectron o f  optimum dates and spectral 
band(s) for  c lasst f tcat ton,  and comparison w i t h  ex is t ins  data, both 
mapped and point .  They are also being used i d  cornpa;-e manual l y  mapped 



boundaries and computer generated boundaries w i t h  ground data. The FRSL 
system has been applied t o  the problem o f  crop c l ass i f i ca t i on  i n  San 
Joaquin County w i t h  very good resu l ts .  

The f i r s t  uan t i ta t i ve  evaluation o f  the CALSCAN process f o r  c lass i -  
--T fying  E R f S - I  data was per orrned using black-and-white MSS bu lk  t rans-  

parencies acquired o f  the San Joaquin tes t  s i t e  on Jc ly  26, 1972. 
O f  the for ty -e ight  ground data c e l l s  i n  San Joaqu'n County, eleven 

cel  I s  i n  the f i e l d  crop s t ra ta  (as delineated by photo interpreters i n  
the s t r a t i f i c a t i o n  study described previously) were selected f o r  intensive 
analysis. 

Each c e l l  was scanned on each o f  the four MSS transparencies t o  a 
comnon scale and reg is t ra t ion  such that  each data poynt r e p r ~ ~ e n t e d  a 
250 x 250 foot spot on the ground. To accomplish th i s ,  the map coordi- 
nates o f  the c e l l s  were entered i n  a program that computed the transla- 
tion, rotat ion,  and scale change necessary t o  place the map coordinates 
over the MSS images. This transformed coordinate information was then 
used by the scanner program t o  locate and scan the ce l l s .  Twenty-seven 
representative t ra in ing  areas were selected from the data to  t r a i n  the 
c l ass i f i ca t i on  algorithm on the ten land use categories considered. 

Af ter  the point-by-point c l ass i f i ca t i on  was completed, each po in t  
war rec lass i f ied by an algor i thm that c o ~ s i d e r s  tt,e c l ass i f i ca t i on  
assigned t o  neighboring points. This technique improved the point-by- 
po in t  c l ass i f i ca t i on  between ten and t h i r t y  percont,depending on the 
homogeneity o f  the f i e l d .  A f i e l d  map o f  the ground t r u t h  was then l a i d  
over the f i n a l  automatic c l ass i f i ca t i on  resul ts.  Each f i e l d  was then 
assigned by an in terpreter  t o  the class that  had the maximum data po in t  
count w i th in  the f i e l d  on the over la id  map. 

A t o t a l  o f  201 f i e l d s  were c l ass i f i ed  i n  the test  area, w i t h  an 
overa l l  correct  i den t i f i ca t f on  o f  eighty-four percent. Again, these 
resu l ts  are based on a f i e?d-by - f ie ld  rathc; than a point-by-point 
ident i f ica t ion,  and are the resu l t  o f  an analysis o f  data from a l l  four 
HSS bands. Use o f  the scanned photo data and pre-mapped f i e l d  bound- 
ar ies  allowed c l ass i f i ca t i on  down t o  a twenty-acre f i e l d  size. 

The c lass i f i ca t ion  o f  a large agr i cu l tu ra l  block on the west s ide of 
the San Joaquin County t es t  s i t e  was next undertaken (1) as the natural  
subsequent step i n  an e f f o r t  t o  show the capabi 1 i t y  o f  an automated data 
processing approach i n  producing accurate and t imely agr i cu l tu ra l  Inven- 
to r ies  o f  larger areas and (2) as the next step i n  the a u t m i t d  analysis 
o f  human s t r a t i f i c a t i o n  o f  ag r i cu l tu ra l  areas and o f  the r e l a t i on  o f  
these s t r a ta  t o  fur ther  a u t a ~ t i c  c lass i f i ca t ion .  

The area c l a s s i f  led comprises approximately 340 square mi les o r  
220,000 acres, and, a t  the t ime o f  image acquis i t ion,  tor,-ained primar- 
i l y  f i e l d  crops of whtch asparagus, corn, a l f a l f a  and sugar beets com- 
pr ised the majority. The study was accompl ished by t ra in ing  on 1,340 
acres, and test lng on 11,000 acres. The t o t a l  area o f  the inventory was 
219,872 acres. 

Ten agr tcu l tura l  categories which comprised the major i ty  o f  crops 



i n  the t e s t  area were included i n  twenty- f ive t r a i n i n g  f i e l d s .  A f t e r  
t r a i n i n g  of the  s t a t i s t i c a l  iindels, each po in t  i n  the area was c l a s s i f i e d  
using an algor i thm that  computes a l i k e l i h o o d  fac to r  t ha t  the po in t  i s  
s t a t i s t i c a l l y  s i m i l a r  t o  each t r a i n i n g  model and then assigns t o  the 
po in t  the name o f  the category f o r  which i t s  f ac to r  i s  the nighest. Thz 
area was then run through ' l r ec lass i f i ca t i on "  as described ea r l  i e r .  
Quan t i t a t i ve  evaluat ions were made o f  the point-by-point  resu l t s  i n  the 
t r a i n i n g  areas by a rou t i ne  i n  the CALSCAN program and o f  the f i e ld -by -  
f i e i d  resa l t s  i n  thc t e s t  cel Is by manus!!.; cver lay lng f i l ! d  maps and 
assigning t o  each f i e l d  the crop indicated by a ma jo r i t y  o f  i t s  poinLs. 

The point-by-point  evaluat ion o f  the t r s i n i n g  f i e l d s  showed a c lass 
average o f  87.8 percent co r rec t  f o r  the " c l a s s i f  i ed', resu l t s  and 36. i pv 
cent a f t e r  ' l rec lass i f  i ca t ion l ' .  Overal l ,  88.3 percent of the f i e l d s  i n  
the t e s t  areas were c o r r e c t l y  i den t i f i ed ,  some o f  which were smaller 
than ten acres i n  s ize.  The major crops I n  the t e s t  area were asparagus 
and corn which scored 89.4 and 92.2 percent correct ,  respect ive ly .  

With the resu l t s  from the t e s t  area as an ind ica tor  o f  the accuracy 
obtained, the  c l a s s i f i c a t i o n  o f  t ' e  e n t i r e  t e s t  area was undertaken. 
The resu l t s  o f  the t o t a l  area c l a s s i f i c a t i o n  i n  terms o f  acreage and per- 
centage o f  crop type a re  shown i n  Table 1. The data presented there are 
essen t ia l l y  a q u a n t i t a t i v e  descr ip t ion  o f  the study area. The t a b l e  l i s t s  
the number o f  elements o r  po in ts  c l a s s i f i e d  by CALSCAN as each crop type 
i n  the (1) "c lass i f ied" ,  (2) " reclassi f ied1' ,  and (3) " rec lass i f i ed  w i t h  
weights1' versions o f  the  d isp lay  rout ine.  Also shown a re  acreages and 
the percent of the t o t a l  area occupied by each crop t jpe ,  according t o  
the "c lass i f ied l l  resu l ts .  I n  addi t ion,  t he  number of po in ts ,  corre-  
sponding acreages and percent o f  t o t a l  area o r  areas extracted on which 
the t e s t  f i e l d s  were scored are l i s t e d .  Campar!son o f  the "% 07 t o t a l "  
columns shows t h a t  the  ground data c e l l s  are  qu f te  representat ive o f  the 
area as a whole. 

CONCLUSIONS 

Cer ta in l y  the r e s u l t s  described here demonstrate t h ?  po ten t i a l  use- 
ib lness  o f  d ~ t a  acquired from s a t e l l i t e s  such as ERTS-1 f o r  a g r i c u l t u r a l  
appl icat ions.  P a r t i c u l a r l y  when the a b i l i t y  o f  the human in te rp re te r  t o  
de l ineate  meaningful land use s t r a t a  i s  combined w i t h  the  demonstrated 
~ b i ! i t y  o f  computerized systems t o  produce f a s t  and accurate crop c l a s s i -  
f i ca t i ons ,  a potentially powerful tool i s  provided f o r  the c o l l e c t i o n  o f  
a g r i c u l t u r a l  in format lon on a regional  basis, 
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