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Abztract 

A g e n e r a l  pu rpose  "pushbroom" s e n s o r  w i l l  have p a r a m e t e r s  de t e rmined  by t h e  needs  of t h e  
ma jDr i ty  o f  p o t e n t i a l  u s e r s .  The re  p a r a m e t e r s  may n o t  s a t i s f y  t h e  i c e d s  o f  c e r t a i n  use r - s :  
A g r i c u l t u r e  r e q u i r e s  a v e r y  s h o r t  r e t u r n  v i s i t  i n t e r v a l ;  c a r t o g r a p h y  r e q u i r e s  a v e r y  small 
p i x e l  s ize ;  Land Use and Geology would be s a t i s f i e d  w i t h  modera t e  r e s o l u t i o n  and s e a s o n a l  
r e t u r n  times. The a g g r e g a t e  s o l u t i o n  of t h e s e  needs  would p roduce  a s e n s o r  w i t h  e x t r e m e l y  
h i g h  d a t a  rates. A sensox c o n c e p t  is  proposed which  may meet the combined need% w i t h o u t  
the extreme data rate. 

Coverage Requi rements  

The v a r i o u s  d i s c i p l i n e s  have e x p r e s s e d  r a n g i n g  from 5-dry r e p e a t  t o  s e m i -  
annua l  r e p e a t ,  f r m  5-meter t o  60-meter r e s o l u t i o n ,  v a r i o u s  s p e c t r a l  band combinations, ar.d 
r e a s o n a b l e  d a t a  r a t e s . 1  F o r t u n a t e l y ,  a l l  o f  t h e  r e q u e s t s  may n o t  need  t o  bc m e t  s i m u l t a n e -  
o u s l y .  The v a r i o u s  r e q u i r e m e n t s  seem t o  g roup  somewhat as f o l l o w s :  

A g r i c u l t u r e ;  R r v i s i t  i n t e r v a l  5-8 days  t o  p i c k  u p  emergence and  o t h e r  c r o p  c a l e n d a r -  
r e l a t e d  e v e n t s .  
S p a t i a l :  High r e s o l u t i o , i  (10-15 m?) t o  p i c k  up f i e l d  b o u n d c i e s ;  

Spectral: P r o p e r l y  p l a c e d  bands; 4 t o  6 p r o b a b l y  s u f f i c i e n t .  
coarser r e s o l u t i o n  would s u f f i c e  for f i e l d  i n t e r i o r s .  

Mapping : 

Geology : 

R e v i s i t  i n t e r v a l  nil t  critical; e v e n t u a l l y  need  comple t e  c l o u d - f r e e  
cove rage .  
S p a t i a l :  3-10 meter r e s o l u t i o n  needed f o r  1:21500 rnappinq. 
Spectral : The f i n e  r e s o i u t i o n  may be panchromct i c  or p r i n c i , w l  components. 

R e v i s i t  i n t e r v a l  s h o u l d  b2 s e a s o n a l  t o  p i c k  up  v a r i a t i o n s  i n d i z a t i v e  
of :he g e o ? c g i c  i c f o r m a t i o n  d e s i r e d .  
S p a t i a l :  No ha rd  r equ i r emen t :  15 meter i s  a l o g i c a l  n e x t  s t e p .  
Spectral:  Pe rhaps  7 ox so bands ,  p l a c e d  for s o i l s  and rock r e c o g n i t i o n .  

Bands p r o b a l l }  d 2 f f e r e n t  than a g r i c u l t u r e  bands .  

Lar.2 Use: R e v i s i t  i n t e r v a l  perha1.r; s e a s o n u l l y  or s e m i a n n u a l l y .  
S p a t i a l :  No ha rd  r e q u i r e m e n t ;  1 5  meter is a l o s i c a l  n e x t  stt??. 
S p e c t r a l :  So h a r d  r e q d i r c m e n t ;  band6 p l a c e d  f o r  o t h e r  p u r p o s e s  

may suf : ice .  
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As t h e r e  a r e  no f i r m  r e v i s i t  
r e q u i r e m e n t s  nor f i r d l  r e s o l u ? : o c  
r e q u i r e m e n t s ,  a g e n e r a l  pu rpose  
s e n w r  migh t  be d e s i g n e d  t o  have 
15-30 meter r e s o l u t i o n ,  sensoria: 
r e v i s i t  i n t e r v a l ,  0 - 7  s p c c t r a l  
bands .  T h i s  l e a v e s  t h e  a g r i c u l -  
t u r e  s h o r t  r e v i s i t  t i m e  and t h c  
mapping of t i n e  p i x e l s  a s  malo: 
" t a l l  p o l e s "  which a r e  n o t  s a t i s -  
fied. F i g u r e  1 i l l u s t r a t e s  t h c  
s i t u a t i o n .  

P i g u r c  1. Par'amcteLs of 8 Gc:1- 
e r a 1  F u r p o s e  Sensor W i l l  Leave 
thc: T a l l  Poles U n s a t i s f i e d .  
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S trawman So 1 ! a t  ion 

A cornprom-re s e n s o r  c o n c e p t  is proparad bamed on tho p r o p c ~ s i t i o n  t h a t  411 t a l l  p o l e  p w a -  
meters need  n a t  he met s i m u l t a n e o u s l y .  S p e c i f i c a l l y ,  i f  r o v i s i t  t i m e  c a n  be t r a d o d  a g a i n s t  
r e s o l u t i o n  ( s h o r t  r o v i s . r t  t ian w i t h  low r e s o l u t i o n  and long  r e v i a i t  timo w i t h  h i g h  rorolu- 
t i o n ) ,  the data rate and  q u a n t i t y  can bo k e p t  w i t h i n  bounds. Spactral ro loc t ion  vi11 bc 
h a n d l e d  u s i n g  tho imaging spectramtor tochniquo.2.~ 

The r e v i s i t  t u n e  sets the baric parmutors: 

I 40,000 (km, o a r t h  c i r c u m f e r o n c e )  
E q u a t o r i a l  S p a c i n g  (km, - S! Number of swath8 required to cover 

d a y s  2 780 R = ks i s i t  I n t e r v a l  - Swath8 x 100 minu tes / rwa th  (approx.1 - k3. Spacing, km 

This g i v e s .  for various i r . t o r v a l s :  

Annual R - 360 s -  8 

Semiannual  180 16 
S e a s o n a l  90 32 
Nonthly  30 96 

Woekly 7 4 1 1  

a t i o n s  i n  o r b i t ,  o t c .  C o n s i d e r i n g  t h e  p o t e n t i a l  f o r  orbst control, r e t  the w a t t  w i d t h ,  6, 
te S + 1C km, rounded t o  same c o n v e n i e n t  site. 

The a c t u a l  swath  wid th  s h o u l d  be some c o m f o r t a b l e  amount l a r g e r  t h a n  S t o  allow f o r  v a r i -  

Khat  now remaics is t o  f i n d  an o r b i t  which  r i m u l t a n e o u s l y  meets t h o  f o l l o u z n g :  

1. 

2 .  

3 .  

4 .  

F i n d  a s u i t a b l e  o r b i t  which  c o m p l e t e r  i t s  c y c l e s  (closes) i n  a b o u t  180 d a y s .  The 
r e q u i r e d  swath  w i d t h  is a b o u t  25  km, which  will be c o v e r e d  with 7 l j 2  meter pixels. 

A d j u s t  t h e  bar ic  o r b i t  r e l e c t i o n  so t h a t  a wider 8wath will clore i n  2-3 months.  
Cover t h i s  w idor  swath  s o c t i o n  1~1th 15-meter p i x e l s .  Tho p i x o l s  i n  t h o  c e n t e r  
nar row s e c t i o n  may be avoragod to  form t h e  c e n t e r  p a r t  of t h e  widor  swat!:, either 
on b o a r d  or on tho ground.  L e t  t h i r  section be about 60-krn width.  

Furthcr a d j u s t  t h e  o r b i t  t o  allow a s t i l l  wid8r  swath  tc c o v e r  in abou t  - d a y s .  T h r  
w i d t h  will be 305-4-3 km, depending  on t h e  r e v i s i t  t i m e  d e s i r e d .  For 8-day maxiaun 
i n t e r v a l s  ( w i t h  some i r . t e r v a l s  s h o r t e r ) ,  t h e  r e q u i r e d  w i d t h  is a b o u t  400  km, ant? fo: 
?:-Cay maximum, t h e  wid th  is about 300 km. Cover t h e  W I , ! ~  swath  w i t h  (5-6,’ mctri 
pixels (TBD), and s u i t a b l y  a v e r a g e  t h e  pixels i n  t h e  c e n t e r  s e c t i o n s  t o  form J. cor.- 
t i n u o u s  wide  swath .  

Be sun- synchronous .  

B a s i c  Orbit Coverage Periodicitx 

The basic rc luirerncnt  for p e r i o d i c  cove rage  is t h a t  t h e  n a d i r  t r a c e  r e t u r n  t o  a p r e v i -  
o u s l y  t x n \ e r s c d  p a t h  after sone d e f i n i t e  p e r i o d  of t i m e ,  t h a t  is, t h e  Rth O i b l t  t r a c e  f a l l 5  
an thc  N t ?  r e p e t : t i o r !  of t h e  o r i g i n  (end  of t h e  Nth d a y ) .  T h i s  1s e q u i v a l e n t  t o  \* i cu ing  
t h e  e q u a t o r  a s  a c o n t i n u o u s  arc  p a s s i n g  under  t h e  a s c e n d i n g  node ,  w i t h  t h c  a r c  mensute BC- 
CumLlating indefinitely i n s t e a d  of r e s e t t i n g  each day.4 
901s. 

Note t h a t  N and R arc b o t h  i n t c -  

The &-fold e q u a t o r i a l  a r c  is d i v i d e d  i n  two ways: i n t o  N e q u a l  p a r t s  a:L; i n t o  R equ.11 
p a r t s .  The rmailest  d i v i s i o n  mode which i n c l u d e s  b o t h  of t h c s c  is rqusl t -  Rh’ i f  R and N 
axe r e l a t i v e l y  p r ime .  R and N muat be h e l d  r e l a t i v e l y  primc to  a v o i d  rodunden t  r o p e a t z n g  
s i  t h c  i n t e q d e d  c l c s u r e  p e r i o d .  

The o r b i t  r e p e t i t i o n  p a r a m e t e r  Q i s  t.,e pr ime d e s c r i p t o r  oi t h e  cove raqe  p a t t e r n .  C is 
defined as t h e  number of s a t e l l i t e  W b i r  r e v o l u t i o n s  comple ted  dur in i l  a s i n q l e  r o t a t i o n  o! 
t lw  e a r t h  r e l a t i v e  t o  t h e  s a t e l l i t e  p l a n e  ( approx ima te ly  equr 1 t o  t h e  number of !evolu t ion . .  
i~ a d a y ) .  T h e  v a l u e  of Q doponds p r i m a r i l y  un tLa o r b i t  period, which 1:) t u r n  clopends o n  
the satellite a l t z t u d c .  i s  norma l ly  c x p r * ~ s a e d  i n  the farm 

Q - I + R / N  

wbcre I is t h o  number of comple t e  aatellitt? reb’olutions and K/N is t h e  a d d i t i o n a l  ftaction 
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of a s a t e l l i t e  orbit  r o q u i r e d  for a p o i n t  on  t h e  e a r t h  t o  comple t e  one  r e v o l u t i o n  and t o  
r e e n c o u n t e r  t h e  s a t e l l i t e  p l a n e .  (Note t h e  p a r a l l e l  betwaen t h i s  and  t h e  a c t i o n  of t h e  
v e r n i e r  scales used t o  measure  the f r a c t i o n a l  d i s t a n c e  be tween scale m a r k s . )  For a reso- 
n a n t  o rb i t  the f r a c t i o n  is zero. The f r a c t i o n  X/N d e t e r m i n e s  t h e  s w a t h i n g  p a t t e r n .  i nde -  
pendent  o f  the i n t e g e r  part of Q, which d e t e r m i n e s  the gross scaling of the orbi t  advance  
per orbit. 

The d e s i g n  space a v a i l a b l e  is g e n e r a l l y  i n  t h e  r s n q e  o f  400-1300 km a l t i t u d e ,  which  
r e s u l t s  i n  a @ r a n g e  of 13-15. Wi th in  t h i s  r a n g e ,  sun-synchronism is o b t a i n e d  w i t h  orbi t  
i n c l i n a t i o n s  i n  t h e  r a n g e  o f  97-101 d e g r e e s  (see F i g u r e  2 ) .  

F i g u r e  2. P o t e n t i a l  Des ian  far 
S un-S y nch ronous  
S a t e l l i t e s  

The d e s i g n  p r o c e d u r e  is t o  se lec t  t h e  K/N t o  g i v e  the d e s i r e d  p a t t e r n ,  an9 t h e n  t o  

The ti-month, 2-month d e s i r e  for semiannual  and ( a p p r o x i m a t e l y )  s e a s o n a l  r e p e a t  r e q u i r e s  

select 1 t o  c o r r e s p o n d  t o  t h e  a l t i t u d e  r a n g e  d e s i r e d .  

t h a t  K / K  be a p p r o x i m a t e l y  1/3. The a d d i t i o n a l  req*J i rement  t h a t  there be n o t  p r e c i s e  c l o -  
sure u n t i l  a b o u t  a year r e q u i r e s  t h a t  K,% Le d i s p l a c e d  from 1 / 3  b y  a S f i A l l  amount. F c c a u s c  
!i is t h c  number of d a y s  for c l o s u r e ,  R = NJ + K. Because R, h‘, an9  I are i n t e g e r s ,  2; n u s t  
also be  i n t e g e r .  s e l e c t e d  so t h a t  R and N &re r e L a t i v c l y  p r imc .  

T h u s ,  choose N = 185 for t h e  6-month p e r i o d .  K m u s t  be abou t  185.’3 = 6 2 ,  approxiaate:\!.. 
%a p a t t e r n s ,  w i t h  K = 6 7  and K = 69, a r e  p r e s e n t e d  i n  F i g u r e s  3 and 4 .  which show t h e  d e -  
si:cd p a t t e r n s  ani? w i t h  t h e  des ire2  c l o s u r e s  of the wide swa th  j i v i n g  repeat t i m e s  of l l  
an2 8 d a y s ,  r e s p e c t i v e l y .  

> 
a 

20 

i o  

A 
T I & *  NO lRAch NO 

f i g u r c  3 .  L O W  Ordcr Csvurage  Obtained w i t ! :  h/’N = b9,’185 ( l e f t ;  and 6;,’185 ( r i g h t ) .  
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F i g u r e  4 .  Long Cycle C o v e r a g e  w i t h  K/N = 69j185. 

S e l e c t i n g  I i n  the  r a n g e  o f  13-15 sets t h e  a l t i t u d e s :  

1 = 1 3  A l t i t u d e  = 1 1 4 5  kn I n c l i n a t i o n  = 1 0 0 . 0  d e g r e e s  
14 76 7 9 8 . 5  

15 4 4 5  9 7 . 3  

The S e n s o r  

T h e  s e m i a n n u a l  closlrie t i m e  c h o s e n  r e s u l t s  i n  t h e  b a s i c  track s e p a r a t i o n  i n t e r v a l  b e i n s  
aSo;rt 1 5  ka. T b . * ~ s ,  t h e  c e n t e r  s e c t i o n  s h o u l d  b e  a b o u t  20-25  km w i d e  t o  a l l o v  f o r  o r b l t  
variatians. The s e c o n d  a n d  o u t e r  s e c t i o n s  a r e  a b s u t  6 0  a n d  e i the : -  300  or 4 0 0  krn, respcs- 
t : v c ; y ,  t@ F r o v i d e  t h e  F r o g r e s s i v e l y  more o f t e n  r e p e a t e d  c o v e r a g e  w h i l e  t h e  c e n t e r  s e c t i o n  
. j ; : aJua i ly  c o v e r s  t h e  g l o b e  o n c e  ( F i g u r e  5 ) .  

I: a l l  of t h e  s e c t i o n s  a m  t o  b e  p a n c h r o m a t i c  or t o  h a v e  t h e  same s p e c t r a l  b a n d s ,  t h e  
1nnt.r p i x e l s  may b e  a v e r a g e d  t o  f i l l  i n  t h e  o u t e r  s e c t i o n s .  T h i s  w i l l  r e d u c e  t h e  i n t e r -  
s c n s o :  d i f f e r e n c e s  i n  r e s p o n s e  w h i c h  would o t h e r w i s e  be p r e s e n t .  A t  t h e  sarnc t i n e ,  howevex,  
t h e  cer.ter pixels w i l l  b e  u s e f 3 1  for q e n e r a t i n a  h i g h  r e s o l u t i o n  i m a g e s ,  for p r e c i s ' . o n  l o c a -  
t : o n  0:: K , ~ ~ J S  of t h e  e n t i r e  s w a t h ,  f o r  p r e c i s i o n  l o c a t i c n  o f  b o u n d a r i e s  i n  c o n j u n c t i o n  v i t h  
t he  s i m ; t a n e a u s  l o w I  r e s o l u t i o n  p i x e l s ,  and  f o r  a n a l y s i s  o f  t e x t u r e .  

The s p e c t r a :  req'uiremyzCs may b e  met u s i n g  a s p e c t r u m  s F r e a d  o r t h o g o n a l  t o  t h e  l i n e  of 
s p a t i a l  p ~ x c ;  1ocat;ai;s.- T h i s  r e q u i r e s  a n  area seasor a r - a y - t h e  l o n g  d i a e n s i o n  for t h e  



SECTION I 

Swath F i e l d  
Width  A l t .  6 p i x e l  of V i e w  

km km km deg . 

SECTION 2 

4 0  urn Detectors 25 u m  Detectors 
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F i g u r e  5 .  Makeup o f  t h e  M u l t i p l e  R e s o l u t i o n  Swath S e c t i o n s  

p i x e l s  a l o n g  t h e  swath  w i d t h ,  and t h e  s h o r t  dimension (30 t o  60 p i x e l s  or so) t o  sample  t h e  
spectrum of e a c h  o f  t h e  ground i n s t a n t a n e o u s  f i e l d s  of view. T h i s  approach g u a r a n t e e s  spec- 
t ra l  band r e g i s t r a t i o n ,  as a l l  p i x e l s  are sampled s i m u l t a n e o u s l y .  

The a r e a  a r r a y  would image o n l y  one  7 . 5  meter p i x e l  l i n e  a t  a t i m e .  The v a r i o u s  reso- 
l u t i o n s  and  s p e c t r a l  s e l e c t i o n  would be accompl ished  w i t h  l o g i c  on boa rd  t o  minimize  d a t a  
bandwidth  r e q u i r e m e n t s .  I f ,  f o r  example ,  t h e  h i g h  r e s o l u t i o n  is d e s i r e d  p a n c h r o m a t i c a l l y ,  
t h e  i n n e r  s e c t i o n  p i x e l s  would be a v e r a g e d  across the spectral set, b u t  n o t  s p a t i a l l y .  They 
may a l s o  be ave raged  s p a t i a l l y  t o  match t h e  spectral  and s p a t i a l  c h a r a c t e r i s t i c s  o f  t h e  
o t h e r  s e c t i o n s .  I n t e r - d e t e c t o r  d i f f e r e n c e s  are reduced  i n  b o t h  cases, a i t i g a t i n g  some of 
t h e  d e f i c i e n c i e s  o f  t h e  small p i x e l  d e t e c t o r s .  A t  the same t i m e ,  t h e  on-board p r i c e s s i n g  
p r o v i d e s  a d d i t i o n a l  f l e x i b i l i t y  in both the spa t ia l  and spectral domains by a l l o w i n g  com- 
mandable  changes .  

t i o n s  to s a t i s f y  a g i v e n  o b s e r v a t i o n ,  and s e l e c t i n g  or s y n t h e s i z i n g  a small  number of re- 
q u i r e i  spectral  bands  from the 30 t o  6 0  a v a i l a b l e .  The s p e c i f i c  data ra te  r e s u l t i n g  will 
depend upon t h e  d e s i g n  p a r a m e t e r s  u l t i m a t e l y  chosen .  Fo r  example: Cons ide r  s e c t i o n  1 
( 2 0  km w i d t h )  t o  be  panchromat i c  a f t e r  a v e r a g i n g  i n  t h e  s p e c t r a l  domain, t o  be  u s e l  f o r  edge  
r e g i s t r a t i o n ,  panchromat i c  t e x t u r e ,  and mapping. S e c t i o n  2 ( 6 0  km width!  would be  seven  
bands .  chosen  p r i m a r i l y  t o  p r o v i d e  f o u r  bands  f o r  a g r i c u l t u r e  p l u s  t h r e e  e x t r a  bands  f o r  
geo logy  or o t h e r  d i s c i p l i n e s .  S e c t i o n  3 ( 3 0 0  or 4 0 0  km w i d t h )  would be j u s t  .e f o u r  a a r i -  
c u l t u r e  bands .  With r e s o l u t i o n s  o f  7 . 5 ,  1 5 ,  and 4 5  meters, t h e  a g g r e g a t e  d a t  r a t e  w i t h  6- 
bit r i x e l s  is abou t  1 9 0  I.; b i t / s e c  before d a t a  compress ion .  Compression i n  t h e  r ange  of 5 : !  
s a l .  De p r a c t i c a l  w i t h o u t  a p p r e c i a b l e  d a t a  loss, a t  l e a s t  f o r  t h e  four -band s e c t i o n s ,  whir!:  
woul2 r educe  t h e  n e t  data ra te  by  a f a c t o r  o f  a b o u t  2:l t o  4:l. ?he data r a t e  w i l l  belar,jr., 
b u t  n o t  i n t r a c t a b l e .  

The d a t a  ra te  may be  k e p t  w i t h i n  bounds by s e l e c t i n g  t h e  minimum r e s o l u t i o n  i n  t h e  S ~ C -  

P o t e n t i a l  d e s i g n  a l t i t u d e s ,  as d i s c u s s e d  above ,  are 76? or 4 4 5  km. These .  ani? t h e  de- 
s i r e d  swath  w i d t h s ,  s e t  the a n g u l a r  f i e l d  r e q u i r e d .  The a n g u l a r  e x t e n t  $ of a 7.5 me te r  
p i x e l  a t  t h e s e  a ' t i t u d e s  is 1 0  or 17 p r a d ,  c o m f o r t a b l y  above t h e  d i f f r a c t i o n  l i m i t ,  a l t h m q h  
it will Fash t h e  e x c e l l e n c e  of t h e  o p t i c a l  d e s i g n .  P r a c t i c a l  d e t e c t o r s  c u r r e n t l y  are abou t  
4 0  ;n i n  s i z e ,  w i t h  some hope of r e d u c i n g  t h i s  to 25 u m  ox so i n  t h e  f u t u r e .  These  t w o  
s i z e s  set t h e  r e q u i r e d  focal l e n g t h  o f  t h e  lens. F i n a l l y ,  a sys t em w i t h  a speed  o f  f : ?  t o  
f : 4  is v i s u a l i z e d ,  which sets  t h e  l e n s  d i a m e t e r .  These  combina t ions  a r e  shown if, T a b l e  1. 

T a b l e  1. Des ign  

The  r equ i r emen t  for 
r e so lu t ion  ! s r e q u i r e d  
for the o u t e r  sections 

Pa rame te r s  f o r  40 urn and 2 5  urn Detectors and 7 . 5  meter p i x e l s .  

v i d e  f i e l d  optics f o r  t h e  300-400 km s e c t i o n  is a problem i f  h i q 3  
t o  t h e  edge  of t h e  swsth .  However, t h e  lower r c s o L u t i o n  p o s t u l a t e . :  
w i l l  allow t h e  o p t i c s  per formance  t o  be r e l a x e d  a t  t h e  edge  of t h e  



f i e l d  o f  v iew,  v h e r e  t h e  problem is norma l ly  t h e  Worst. As a n  a l ternate ,  t h e  wide  swath  
p o r t i o n  may be m e t  d i t h  a s e p a r a t e  s e n s o r .  Thus,  s e c t i o n  1 and 2 may b e  m e t  w i t h  a sensor 
c o v e r i n g  o n l y  6 0  km w i t h  the 7.5 meter p i x e l s ,  and  a separate sensor c o v e r i n g  t h e  wide  f i e l d  
4 5  meter p i x e l s .  T a b l e  2 shows t h i s  combina t ion .  T h i s  approach  g r e a t l y  r e d u c e s  t h e  o p t i c s  
problem,  b u t  r?quires t h a t  t h e  t w o  s e n s o r s  be a c c u r a t e l y  b o r e s i g h t e d .  The two-sensor  de- 
s i g n  h a s  a secondary  advan tage :  a t  the expense of a h i g h e r  d a t a  ra te ,  and  because  t h e  wide  
a n g l e  section o p t i c s  w i l l  c o v e r  t h e  c c m p l e t e  f i e l d  o f  view anyway, t h i s  s e c t i o n  c o u l d  be 
implemented w i t h  a conplete complement o f  4 5  m p i x e l s .  Then, as i t  is redundan t  t o  t h e  de- 
tectors o f  s e c t i o n  2,  t h a t  s e c t i o n  c o u l d  be programmed for d i f f e r e n t  spectral bands  t h a n  
used  i n  s e c t i o n  3. 

I I 40 um Detectors 25 um D e t e c t o r s  
Swath F i e l d  
Width A l t .  Q p i x e l  o f  V i e w  

km km km deg . 
767 58.8 29 400 4 4 5  1 0 1 . 4  48 

300 445 1 0 1 . 4  37 

6o  445 16 .9  7.7 

76 7 4 8 . 8  2 2  

76 7 9 .8  4.5 

L i n e  F o c a l  f : 2  
Length  Length  Dia. 

m rn m 

0.4 0 .75  0.4 
0 . 4  0 .2  

0 .75  0 . 4  
0 . 4  0.2 

4 . 1  2 .1  
2.4 1 . 2  

0 . 3  

0 . 3  

L i n e  F o c a l  f : 2  
Length Length  Dia. 

m m m 

0 . 4 3  0.22 
0 . 2 5  0 . 1 3  0.22 

0 . 4 3  c - 2 2  
0.25 0.1; 0.17 

2.6 1 . 3  
1 . 5  0 . 8  0 - 2  

T a b l e  2. Design P a r a m e t e r s  f o r  40  u m  and  25 ;Im Detectors, w i t h  4 5  m p i x e l s  for the 
300 or 400 km s e c t i o n  and  7.5 m p i x e l s  f o r  the 60  km s e c t i o n .  

Conc lus ion  

A c o n c e p t  f o r  a m u l t i p l e  r e s o l u t i o n  s e n s o r  is p r e s e n t e d  which ,  by a l l o w i n g  t h e  v a r i o u s  
d r i v i n g  p a r a m e t e r s  t o  be t r a d e d  o f f ,  may allow s a t i s f a c t i o n  o f  s e v e r a l  d i s c i p l i n e s  which 
are o t h e r w i s e  compet ing  for c o v e r a g e  and s p e c t r a l  and  s p a t i a l  resolution. Al though some 
examples  of F o s s i b l e  d e s i g n  p a r a m e t e r s  are  g i v e n ,  t h i s  i s  n o t  meant t o  p r o p o s e  any s p e c i f i c  
d e s i g n .  R a t h e r ,  t h e y  are g i v e n  as food  f o r  t h o u g h t .  Houever,  t h e y  are b e l i e v c C  t o  be rep-  
r e s e n t a t i v e  o f  t h e  d e s i g n s  possible. 
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