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AUTOMATIC PICTURE TRANSMISSION RECEIVERS FOR WEATHER SATELLITE IMAGES. 

A BRIEF INTRODUCTION AND SURVEY OF SOME COMMERCIALLY-AVAILABLE EQUIPMENT 

by 

Pe te r  J. M inne t t  

ABSTRACT 

The Automatic P i c t u r e  Transmi s s i  on (APT) s i  gnal  i S broadcast from severa l  
p01 a r - o r b i  t i n g  weather sate1 l i t e s  and p rov ides  a means of genera t ing  images 
of meteoro log ica l  and oceanic f e a t u r e s  i n  r e a l  - t ime on r e 1  a t i v e l y  inexpen- 
s i v e  equipment. Fo l l ow ing  a b r i e f  d e s c r i p t i o n  o f  t h e  APT s i g n a l  content ,  
and a d i scuss ion  o f  t h e  requi rements o f  an APT r e c e i v i n g  s t a t i o n ,  a  number 
of commercial l y - a v a i  l ab le  systems a re  descr ibed.  A l i s t  of manufacturers 
of APT r e c e i v i n g  s t a t i o n s  i s  appended (bu t  i t  i s  no t  in tended t o  be 
exhaus t i ve  ) . 

I NTRODUCTION 

A b r i e f  survey of commerci a1 l y - a v a i  l ab le  r e c e i v i n g  s t a t i o n s  f o r  t h e  
Automatic P i c t u r e  Transmission (APT) s i g n a l s  o f  weather s a t e l l i t e s  has 
been made, and t h e  f i n d i n g s  a re  summarized here a f t e r  a  s h o r t  d e s c r i p t i o n  
of t h e  APT s i g n a l  content ,  and a d i scuss ion  o f  t h e  d e s i r a b l e  charac- 
t e r i s t i c s  of APT s t a t i o n s .  

T h i s  document should n o t  be cons idered d e f i n i t i v e  as t h e r e  a re  l i k e l y  t o  
be o t h e r  r e a d i l y  a v a i l a b l e  models, and some of those which have been men- 
t i o n e d  may subsequent ly be rep laced  by improved vers ions.  I t  i s  in tended 
t o  serve as an i n t r o d u c t i o n  t o  those contemplat ing us ing  APT da ta  and as 
an i n d i c a t o r  o f  t h e  types o f  equipment ava i l ab le .  However, as t h e  i n f o r -  
mat ion has been e x t r a c t e d  f rom manufacturers1 brochures i t  cannot as such 
be ve ry  d i s c r i m i n a t i n g :  i t  i s  no s u b s t i t u t e  f o r  "hands-on" exper ience and 
may no t  f a i r l y  r e f l e c t  t h e  r e l a t i v e  m e r i t s  of each system. 

THE APT SIGNAL 

The Automatic P i c t u r e  Transmission (APT) s i gna l  i S con t i nuous l y  broadcast 
from severa l  weather s a t e l l i t e s .  I t  can be rece i ved  by compara t i ve ly  
inexpensive equipment and used t o  produce broad-swath images of c louds and 
surface fea tu res  i n  r ea l - t ime .  F i r s t  used i n  1963 on t h e  US s a t e l l i t e  
TIROS-8 ( T e l e v i s i o n  and I n f r a r e d  Observat ion S a t e l l i t e )  t o  broadcast  ima- 
ges from a t e l e v i s i o n - t y p e  sensor, t h e  APT system has undergone develop- 
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ment w i t h  successive genera t ions  o f  s a t e l l i t e s  and i s  now used t o  t r a n s m i t  
a  subset of t he  data f rom t h e  Advanced Very High Reso lu t i on  Radiometer on 
t h e  NOAA s e r i e s  o f  sun-synchronous, near-p01 a r  o r b i t i n g  sate1 l i t e s  
(sometimes c a l l e d  t h e  TIROS-N s a t e l l i t e s  a f t e r  t h e  p ro to t ype  o f  t h e  s e r i e s  
launched i n  1978). These s a t e l l i t e s  o r b i t  t h e  e a r t h  a t  a  h e i g h t  o f  about 
850 km w i t h  a  p e r i o d  o f  about 100 minutes; t hey  a re  deployed i n  p a i r s  w i t h  
l o c a l  t imes f o r  one s a t e l l i t e  o f  about 0230 and 1430, and f o r  t h e  o the r  o f  
about 0730 and 1930. 

The AVHRR i s  a  scanning rad iometer  w i t h  f i v e  channels i n  t h e  v i s i b l e  and 
i n f r a r e d  p a r t s  o f  t h e  e lec t romagnet i c  spectrum: 0.58 t o  0.68 pm; 0.72 t o  
1.10 pm; 3.55 t o  3.93 pm; 10.3 t o  11.3 pm; and 11.5 t o  12.5 pm. The l a s t  
two o f  these (Channels 4  and 5 )  a re  o f t e n  r e f e r r e d  t o  as t he  
" sp l  i t - w i  ndowM channel S, s i nce  t hey  a re  p1 aced i n  an atmospheric uwindowu 
(i .e. a  s p e c t r a l  r e g i o n  where t h e  atmosphere i s  r e l a t i v e l y  t r anspa ren t  1. 
The sp l i t -w indow channels were n o t  p resen t  on t h e  e a r l i e r  ve rs ions  o f  t h e  
ins t rument ;  these had a  s i n g l e  channel a t  10.5 t o  11.5 pm. The no ise  
l e v e l  i n  t he  sp l i t -w indow channels i s  < 0.1 K. Channel 3  ( a t  about 
3.7 pm)  has been p e r s i s t e n t l y  plagued by no ise  problems, g e n e r a l l y  wor- 
sening w i t h  t he  age o f  t h e  inst rument ,  and i n  t h e  end rende r i ng  t h e  
Channel 3  da ta  d i f f i c u l t  t o  use f o r  many purposes. The nominal s p a t i a l  
r e s o l u t i o n  o f  each channel i s  1.1 km a t  nad i r ,  b u t  because o f  geometr ica l  
e f f e c t s  t h e  r e s o l u t i o n  degrades t o  about 4  km towards t h e  edges o f  t h e  
swath. 

The da ta  f rom AVHRR are  d i g i t a l  w i t h  a  r e s o l u t i o n  of 10 b i t s .  Together 
w i t h  da ta  f rom o t h e r  ins t ruments  on t he  s a t e l l i t e  and w i t h  da ta  f rom t h e  
spacecra f t  i t s e l f ,  t he  AVHRR da ta  are con t i nuous l y  t r a n s m i t t e d  i n  t h e  High 
Reso lu t i on  P i c t u r e  Transmission fo rmat  (HRPT) a t  S-band (about 1.7 GHz) 
w i t h  a  b i t  r a t e  o f  665400 bps. Recept ion o f  t h i s  s i g n a l  r e q u i r e s  a  
t r a c k i n g - d i s h  antenna, and, i f  t h e  data a re  t o  be arch ived,  high-speed 
tape  recorders .  

A  subset o f  t h e  AVHRR da ta  i s  conver ted t o  analogue form and t r a n s m i t t e d  
as t h e  APT s i g n a l  a t  VHF a t  about 137 MHz, w i t h  an equ i va len t  b i t  r a t e  o f  
33280 bps. The APT s i g n a l  c o n s i s t s  o f  two o f  t h e  f i v e  AVHRR channels, b u t  
o n l y  one scan l i n e  i n  t h r e e  i s  processed. The p i x e l s  are averaged a long 
each scan l i n e  t o  g i v e  a  nominal r e s o l u t i o n  o f  4  km, w i t h  t he  averaging 
i n t e r v a l  decreas ing towards t h e  edges o f  t h e  swath t o  g i v e  a  f i r s t - o r d e r  
c o r r e c t i o n  t o  t h e  geometr ica l  d i s t o r t i o n .  U n t i l  r e c e n t l y  t h e  two APT 
channels have been t h e  AVHRR Channels 2  and 4, b u t  s i nce  t h e  Channel 2 
s i g n a l  c o n s i s t s  e n t i r e l y  o f  r e f l e c t e d  s o l a r  r a d i a t i o n  i t  i s  o f  no use a t  
n i g h t .  Since about J u l y  1985, Channel 3  data, which i n c l u d e  t h e r m a l l y  
e m i t t e d  energy, have been s u b s t i t u t e d  f o r  Channel 2  da ta  f o r  t h e  n i g h t -  
t ime  p a r t  of each o r b i t  o f  NOAA-9. 

The APT s i g n a l  i s  in tended p r i m a r i l y  f o r  t h e  genera t ion  o f  images us ing  
analogue equipment (e.g. t e l e v i s i o n  screens o r  weather- facs imi  l e  p r i n t e r s ) ,  
b u t  i t  has been shown t h a t  w i t h  care  t h e  da ta  can be d i g i t i z e d  a f t e r  
r e c e p t i o n  and c a l i b r a t e d  t o  be u s e f u l  i n  computer image p rocess ing  and 
a n a l y s i  S schemes f o r  more demandi ng ope ra t i ona l  requi rements o r  f o r  
research purposes (Wannamaker, 1983; 1984 1. 
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F u l l e r  desc r i p t i ons  o f  t he  HRPT and APT s ignals ,  and o f  t h e  TIROS-N se r i es  
s a t e l  l i tes, are g iven by Schwa1 b  (1978, 1982). 

"METEOR" TRANSMISSIONS 

The USSR a l so  operates weather sa te l  l i t e s ,  c a l l e d  the  Meteor ser ies,  which 
broadcast images i n  a  s i m i l a r  manner t o  t h e  APT system. The v is ib le -chan-  
ne l  data appear t o  have a  h igher  s p a t i a l  r e s o l u t i o n  than t h e  APT data, bu t  
t h e  i n f r a r e d  i s  apparent ly  o f  lower q u a l i t y .  Technical  in fo rmat ion  about 
t h e  s a t e l l i t e s  and sensors i s  no t  ava i l ab le .  Nevertheless, some commer- 
c i a l  APT rece i ve rs  o f f e r  t he  c a p a b i l i t y  o f  "Meteor" data recept ion .  

GEOSTATIONARY SATELLITE DATA 

The geos ta t ionary  meteoro log ica l  sa te l  l i t e s  prov ide another source of 
imaged data. These s a t e l l i t e s  o r b i t  t h e  Ear th i n  t h e  equa to r i a l  plane and 
appear t o  be a t  a  f i x e d  p o s i t i o n  r e l a t i v e  t o  an earth-bound observer. 
They i nc lude  "Meteosat" o f  ESA ( t h e  European Space Agency) above OOE, and 
GOES-E and GOES-W (Geostat ionary Operat ional Environmental S a t e l l i t e ,  East 
and West) o f  NOAA, above 75OW and 135OW respec t i ve l y .  The data are 
t ransmi t t ed  a t  S-band and can be rece ived by a  small (about l - m  diameter) 
f ixed-d ish  antenna. With a  s u i t a b l e  down-converter, APT recep t i on  and 
d i s p l a y  systems can be llsed f o r  geos ta t ionary  s a t e l l i t e  data. A f i xed -  
d i sh  antenna i s  s u i t a b l e  f o r  land-based recept ion,  bu t  i s  no t  s u i t a b l e  f o r  
use on a  sh ip  unless a  s t a b i l i z e d  p l a t f o r m  i s  ava i l ab le .  

REQUIRED CHARACTERISTICS OF AN APT SYSTEM 

I t  i s  assumed here t h a t  t h e  APT rece i ve r  and d i s p l a y  system i s  t o  be used 
p r i m a r i l y  by a  me teo ro log i s t  o r  nav iga tor  w ish ing  t o  o b t a i n  recent  i n f o r -  
mation about l o c a l  and synopt ic-scale weather, o r  by a  sea-goirlg 
oceanographer w i  s h i  ng t o  l oca te  s u r f  ace-temperature f ron ts .  The 
commerc ia l ly-avai lab le APT systems are u n l i k e l y  t o  meet t he  needs of a  
remote-sensi ng oceanographic speci a1 i s t  who would prefer  t o  use d i g i t a l  
APT data i n  a  computer (as i n  t he  SACLANTCEN r e c e i v e r  and STARS - 
Sate1 l i t e  Analys i  S and Research System - sof tware)  or,  b e t t e r  s t i  l l, high-  
r e s o l u t i o n  data supp l ied  on computer-compati b l e  tape by a  ground s t a t i o n  
r e c e i v i n g  HRPT s igna l  S. 

The APT s a t e l l i t e  s t a t i o n  cons i s t s  of an antenna, a  rece iver ,  a  decoder 
(which conver ts  t he  s igna l  f rom t h e  rece i ve r  i n t o  a  form s u i t a b l e  f o r  
d i s p l a y  as an image), an image store,  and an image d i s p l a y  system which 
gene ra l l y  uses a  t e l e v i s i o n  moni tor .  The APT s t a t i o n  should a t  a  minimum 
meet t h e  f o l l o w i n g  requirements: 
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1. The whole system should be easy t o .  use by a  n o n - s p e c i a l i s t  and 
should have c l e a r l y - l a b e l l e d  c o n t r o l s  and d i sp lays .  P a r t  o f  t h i s  r e q u i r e -  
ment i s  a  good handbook, i .e. one w i t h  c l  ear  exp lana t i ons  of t h e  proce- 
dures t o  be f o l l o w e d  t o  op t im i ze  t h e  use of t h e  equipment, and a  c l e a r  
" t r oub le - shoo t i ng "  sec t i on .  

2 .  The system should be designed f o r  h i gh  r e l i a b i l i t y ,  w i t h  e a s i l y -  
a v a i l a b l e  replacement p a r t s  and consumables. These replacements are espe- 
c i a l l y  impor tan t  i f  t h e  system i s  t o  be used a t  sea, p o s s i b l y  w i t hou t  t he  
suppor t  o f  s p e c i a l i s t  se rv i ce  engineers.  

3. The r e c e i v e r  should be s t a b l e  w i t h  good out-of-channel r e j e c t i o n .  
Th i s  f e a t u r e  can be c r u c i a l  i f  t h e  equipment i s  t o  be used i n  an e l e c t r o -  
ma'gnet ica l ly  n o i s y  environment, such as l a r g e  c i t i e s .  I n  some l o c a t i o n s  
i t  may be necessary t o  r ep lace  t he  omn id i r ec t i ona l  antenna w i t h  a  d i r e c -  
t i o n a l  one (which then i n t r oduces  t h e  added complex i t y  o f  needing t o  t r a c k  
t h e  s a t e l l i t e  across t h e  sky) .  A smal l  audio loudspeaker i s  o f t en  a  use- 
f u l  i n d i c a t o r  o f  when t he  APT s i g n a l  i s  be ing  rece i ved  success fu l l y .  

4 .  The image d i s p l a y  should be c l e a r  and s tab le ,  and i t  should be 
poss ib l e  t o  a d j u s t  t h e  con t ras t .  (A zoom f a c i l i t y  which en la rges  a  chosen 
p o r t i o n  o f  t h e  image i s  ve ry  des i r ab le .  The use of a  c o l o u r  mon i to r  i s  
use fu l ,  e s p e c i a l l y  i f  t he  range o f  co lou rs  can be chosen t o  emphasize pa r -  
t i c u l  a r  features.  ) 

5. The system should be ab le  t o  s t o r e  and r e d i s p l a y  p i c t u r e s  i n  such 
a  manner t h a t  successive images can be e a s i l y  compared. 

6. The a b i l i t y  t o  o v e r l a y  a  g r i d  o f  annotated l a t i t u d e  and l o n g i t u d e  
l i n e s  i s  necessary, even though i t  i s  g e n e r a l l y  poss ib l e  t o  recogn ize  some 
p a r t s  of coast1 i n e  somewhere i n  a  g iven  image, and thereby  rough l y  de te r -  
mine t h e  geographic p o s i t i o n  o f  f e a t u r e s  i n  t h a t  image. Wi thout  an 
o v e r l y i n g  g r i d ,  t h e  geometr ica l  d i s t o r t i o n  o f  t he  image i s  o f t e n  so g rea t  
t h a t  geographica l  p o s i t i o n s  cannot be determined s u f f i c i e n t l y  accu ra te l y  
f o r  va r i ous  purposes, such as: comparing t h e  p o s i t i o n s  o f  f e a t u r e s  i n  
success ive images (e.g. c l oud  mot ion) ;  i d e n t i f y i n g  fea tu res  a t  a  known 
geographica l  l o c a t i o n  (e.g. d e s c r i b i n g  t h e  c o n d i t i o n s  i n  t he  v i c i n i t y  o f  a  
s h i p  o r  buoy); ass ign ing  geographica l  coord ina tes  t o  a  p a r t i c u l a r  f e a t u r e  
i n  t he  image (e.g. d i r e c t i n g  a  s h i p  t o  a  surface temperature f r o n t ) .  (The 
a l t e r n a t i v e  approach o f  remapping t he  sate1 l i t e  image t o  a  s tandard map 
p r o j e c t i o n  i s  p r e s e n t l y  beyond t he  c a p a b i l i t i e s  of these APT s t a t i o n s . )  

7.  The p roduc t i on  of a  hard-copy r e p l i c a  o f  t he  image d isp layed  on 
t he  screen, o r  a  p a r t  o f  i t. T h i s  pe rm i t s  permanent anno ta t ion  o f  t h e  
image, qu i ck  comparison w i t h  o t h e r  images o r  o ther  da ta  represented i n  a  
s i m i l a r  form (e.g. sur face- temperature c h a r t s )  and t h e  p o s s i b i l i t y  o f  com- 
p i l i n g  a  l i b r a r y  o f  images. 

8. A d i g i t a l  ou tpu t  s i g n a l  t o  t r a n s f e r  t h e  da ta  t o  a  d i g i t a l  data-  
logger  o r  t r a n s f e r  a  computer f o r  s to rage  on d i s k  o r  tape ( f o r  a r c h i v i n g  
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o r  f u r t h e r  t r a n s f e r )  p r i o r  t o  d i g i t a l  d i s p l a y  and ana lys is .  (A f u l l e r  
d iscuss ion  o f  how t h i s  i s  done a t  SACLANTCEN i s  g iven  by K i t chen  e t  a1 ., 
1982, and Wannamaker, 1983.) 

DISCUSSION 

The equipment discussed here i s  manufactured by Feedback Inst ruments,  
Spembly E lec t ron i cs ,  Muirhead Data Communications and F.G. Engineer ing. 
The addresses o f  these companies a re  g iven  i n  Appendix A. The Muirhead 
equipment appears t o  be t h e  combinat ion o f  a  Spembly E l e c t r o n i c s  antenna 
w i t h  Feedback Inst ruments e l e c t r o n i c s .  

A  summary o f  some o f  t h e  r e l e v a n t  c h a r a c t e r i s t i c s  of t h e  equipment i s  
g i ven  i n  Table 1. 

The Feedback and Muirhead equipment o f f e r  t h e  bas ic  f a c i l i t i e s  of an APT 
s t a t i o n  w i t h  s imple c o n t r o l s  and adequate d i sp lays .  However, f o r  some 
purposes, t h e  l i m i t e d  image-manipulat ion f a c i l i t i e s  (zoom and hard-copy) 
appear t o  be poss ib l e  o n l y  a t  t h e  t ime o f  recep t ion ,  and t h e  smal l  number 
of s t o red  images cou ld  be r e s t r i c t i v e .  

The Spembly s t a t i o n  o f f e r s  much more image process ing and ready access t o  
a  l a r g e  number of p rev ious  images. The equipment i s  under microcomputer 
c o n t r o l  and t h i s  a1 lows cons iderab le  f l e x i b i l i t y  i n  da ta  a c q u i s i t i o n ,  such 
as pre-schedul ing t h e  r e c e p t i o n  o f  t h e  r e q u i r e d  s a t e l l i t e  t ransmiss ion.  
I t  a l s o  a l l ows  f l e x i b i l i t y  i n  image process ing as i t  inc ludes  c o n t r a s t  
enhancement, zoom and f a l se -co lou r i ng .  However, hard-copy ou tpu t  seems 
p o s s i b l e  o n l y  a t  t h e  t ime  o f  image recep t i on .  A smal l  VDU and keypad a re  
used f o r  program s e l e c t i o n  f rom a  s e r i e s  o f  menus. Th i s  equipment i s  an 
i n te rmed ia te  s tep  between t h e  bas i c  Feedback Inst ruments s t a t i o n  and a  
d i g i t a l  s t a t i o n  w i t h  t h e  f u l  l computer ized image d i s p l a y  and ana l ys i s  
f a c i l i t i e s  o f  a  system such as t h a t  a t  SACLANTCEN. The Spembly 
E l e c t r o n i c s  s t a t i o n  i s  i n  use w i t h  t h e  UK Royal Navy. 

The FG Engineer ing equipment i s  h i g h l y  modular and very  f l e x i b l e ,  w i t h  t h e  
c a p a b i l i t y  of r e c e i v i n g  n o t  o n l y  APT da ta  and t h e  S-band (WEFAX) s i gna l  S 
from t h e  geos ta t i ona ry  s a t e l  l i tes,  b u t  a l s o  t ransmiss ions  f rom TIP .(TIROS 
In fo rmat ion  Processor),  DCS (Data Col l e c t i o n  System), HRPT and VISSR 
( V i s i b l e  and I n f r a r e d  Spin-Scan Radiometer). 

The TIP s i gna l  con ta ins  da ta  f rom t h e  l o w - b i t  r a t e  ins t ruments  on t h e  
TIROS-N s e r i e s  o f  s a t e l  l i t e s  ( i  .e. non-AVHRR data);  t h e  inst rumen-  
t a t i o n  i nc l udes  rad iometers  f o r  measuring atmospheric temperature and 
hum id i t y  p r o f i l e s  and, on t he  l a t e r  s a t e l l i t e s ,  components of t h e  
e a r t h  r a d i a t i o n  budget (see Schwa1 b, 1982). The DCS (commonly c a l l e d  
t h e  ARGOS system) c o l l e c t s  environmental  da ta  f rom f i x e d  o r  moving 
p l a t f o rms  and can determine t h e  p o s i t i o n  o f  t h e  t r a n s m i t t e r  (e.g. on a  
buoy). The DCS i s  p a r t  o f  t h e  payload of t h e  TIROS-N s a t e l l i t e ,  w i t h  
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Table 1 

Summary o f  APT s t a t i o n  c h a r a c t e r i s t i c s  

Modular c o n s t r u c t i o n  w i t h  cons iderab le  f l e x i b i l i t y  (see t e x t  and Table 2).  
** The c h a r a c t e r i s t i c s  g i ven  a t  t h i s  l i n e  and below assume use w i t h  .an I B M  PC. 
*** L i m i t e d  c a p a b i l i t i e s .  

Dashes i n d i c a t e  t h a t  t h e  i n f o r m a t i o n  i s  n o t  g i ven  i n  t h e  manufacturers1 brochures. 

S ize  

Receiver 
channels 

S-band o p t i o n  

Image 
d i s p l a y  

Image 
moni t o r  

Cont ras t  
s t r e t c h  

Zoom 

~ a r d - c o p y  
ou tpu t  

Images s t o r e d  

Playback 
mode 

L a t l l o n g  g r i d  

D i g i t a l  OIP 

Programmable 
, recep t ion  

Defence 
Standard 

Mui rhead 

2 2 x 4 4 ~ 3 6  cm 

5  APT 

yes 

256x256 p i x e l s  
4 b i t  

9" blw 
625 l i n e s ,  50 Hz 

(yes)*** 

(yes l*** 

yes 

3  

- 
Yes 

- 

UK 
Standard 05-29 

Feedback 

2 2 x 4 4 ~ 3 6  cm 

5  APT 

Yes 

256x256 p i x e l s  
4  b i t  

15" blw 
625 l i n e s ,  50 Hz 

(yes If** 

(yes l*** 

yes 

3 

- 

- 
Yes 

- 

UK 
Standard 05-29 

Spembl y  

- 
- 

Yes 

- 

blw o r  c o l o u r  
625 l i n e s ,  50 Hz 

ye 

yes 

yes 

200 

Yes 

yes 

yes 

yes 

UK 
Standard 05-21 

FG Engineer ing 

va r ious  

6* 

yes 

640x400 p i  x e l  S* 
4 b i t  

IBM PC co lou r  
d i s p l a y  

yes 

yes 

ye S 

>> 200 

yes 

yes 

Ye S 

yes 

- 
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i t s  da ta  be ing p a r t  of t h e  TIP t ransmiss ion.  It i s  a l s o  on t h e  US 
GOES geos ta t i ona ry  sate1 l i tes ,  along w i t h  t h e  VISSR. 

The antennae and r e c e i v e r s  a v a i l a b l e  f rom FG Engineer ing are g i ven  i n  
Table 2. Image d i s p l a y  f a c i l i t i e s  do n o t  appear t o  be p a r t  of t h e  equip-  
ment made by FG Engineer ing, b u t  t h e i r  r e c e i v e r s  are i nco rpo ra ted  i n t o  t h e  
systems o f  o the r  manufacturers,  such as Nor thern  Video Graphics Inc.  I n  
t h i s  c o n f i g u r a t i o n  up t o  12 images can be s to red  i n  memory and many more 
on casse t te ,  tape. There i s  a  d i g i t a l  ou tpu t  t o  a  computer. Nor thern  
Video Graphics Equipment i s  used by t h e  US Corps o f  Engineers, NASA, NOAA, 
Environment Canada, Te lespazio i n  Rome, and many others .  A l t e r n a t i v e l y ,  
t h e  FG Eng ineer ing  equipment can be i n t e r f a c e d  t o  an IBM PC, w i t h  hardware 
en'hancements and Electro-Services/COMFAX software, f o r  image d i s p l a y .  and 
processing; i n  t h i s  way, u s e f u l  IBM PC c a p a b i l i t i e s  (such as image s to rage  
on d isc ,  zoom, f a l s e - c o l o u r i n g  and hard-copy ou tpu t  . t o  a  p r i n t e r )  are 
a v a i l a b l e .  

Table 2 

Antennae and r e c e i v e r s  manufactured by FG Engi n e e r i  fig 

Antenna Type 

2.4 m t r a c k i n g  
2 m p o l a r  mount 
4  m p o l a r  mount 
7  m p o l a r  mount 
h e l i c a l  omn id i r ec t i ona l  

P = p r ima ry  usage, S = secondary usage, dashes = n o t  s u i t a b l e .  

Recei ve r  Type 

FG - 701 
FG - 702 
FG - 703 
FG - 7100 
FG - 7200 

Broadcast S igna l  

Broadcast S igna l  

APT 

- 
P - 
P - 

WEFAX 

S 
P 
S 
S - 

HRPT 

P - - - 
- 

APT 

- - 
- 
- 
P 

DCS 

- - - - 
P 

TIP 

- - 
- 
- 
P 

VISSR 

- - - - 
P 

TIP 

- 
P - 
P - 

DCS 

- 
P 
S - 

VISSR 

- - - 
P - 

HRPT 

- 
- 
P 
P - 

WEFAX 

P - 
- 
P 
S 
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SUMMARY 

A number o f  commerc ia l l y -ava i lab le  APT r e c e i v i n g  s t a t i o n s  have been 
b r i e f l y  descr ibed.  These range f rom r e l a t i v e l y  modest s t a t i o n s  w i t h  
l i m i t e d  c a p a b i l i t i e s  t o  q u i t e  s o p h i s t i c a t e d  and f l e x i b l e  systems o f f e r i n g  
some o f  t h e  more s t r a i g h t f o r w a r d  d i g i t a l  image-manipulat ion f a c i l i t i e s  
t h a t  are a v a i l a b l e  on computers equipped w i t h  image p rocess ing  and analy-  
s i s  systems.. 

Where comparisons have been made, o n l y  t e c h n i c a l  fea tu res  were considered, 
i .e. t h e r e  i s  no cos t  comparison. Fu r the r  d e t a i l s  a re  a v a i l a b l e  f rom t h e  
manufacturers  l i s t e d  i n  Appendix A. 
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APPENDIX A 

ADDRESSES OF APT RECEIVING STATION MANLIFACTURERS 

E lec t ro -Serv i  ces/COMFAX 
1455 Lookout Dr ive  
P.O. Box 2214 
No. Mankato, MN 56001 
USA 

Feedback Instruments Ltd. 
Park Road 
Crowborough 
East Sussex TN6 2BR 
UK 

FG Engineering Co. 
Box 476 
Fredonia 
A Z  86022 
USA 

Muirhead Data Communications Ltd.  
34 Croydon Road 
Beckenham 
Kent BR3 4BE 
11 K 

Northern Video Graphics Inc.  
511 Eleventh Ave. S. 
Minneapol i s ,  MN 55415 
USA 

Spembly E l e c t r o n i  CS 
Hays House 
Steeple Dr ive  
A1 ton  
Hampshire GU34 ITN 
UK 
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