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Gridding and interpretation of satellite pictures

n K. SRlU HAH

M fl eorological Office, Ltg",

ABS'l'UAC"l', Clout! photographs from tho Am-rican weat her eate llltea are b:.lill 't reoelve.l rogulerlj- Ir o-n tho
midd le o f May 1960 at the AIYl' Unit , Bombay. Some of t he pro blems feced ill gridding end interpretation of rhesc
pictures nrc presented . A few features noti ced in these pictures are enumerutod .

1. Reception or pictures

1. 1. Cloud photographs arc received from U.S.
weather satellites with APT (Autormtic Picture
Transmission) facility from the midd le of )Iay
1966. The pho tog raphs arc taken and transmit ­
ted to recipients immediate ly. Any ground
station with proper equipment can receive these
pictures. Two to three passes can be tracked daily
for each satellite. P ictures are taken during the
sunlit portion of the orbit .

1. 2. These sate llites are launched into near
polar sun-synchronous orbits, so that , they come
over different parte of earth lIt the same local
time and view each part of earth at least once a
day• . Essa satellites take pictures in the north
to south leg, Nimbii in the opposite leg of the
orbits.

1.3, Before Nimbus 3, the operati ng techni que
WlLS to take a photograph and t ransmit it . Essa
pictures are taken at regular intervals so that
consecut ive frames overlap by about 30 per cent .
Nimbus sate llites, being at a lower height , take
them cont inuously. There is near ly 50 per cent
overlapping between consecutive frames. Nimbus
3 uses a 8CJlWr for scanning the earth line by
line and photography is dispensed with. The latest
sate llite ITOS 1 combines both the techniques
and comes at about 1500 hours local time, taking '
pictures in the south to north leg.

1.4. The local t ime difference between the east
and west edges of a picture is two hours or more,
hence the illuminat ion is not uniform throughout.
The decrease in illumination towards the north
and south edges is prevented in Nimbus 3. The
north-south extent is reduced by a quarte r in the
ITOS 1 picture to give better quality. With the

sensitivity of tho satcllito'a systems, the quality
of pict ures is also reduced with age.

2. Grldlling

2· 1. The centre of the picture, th e satellites
position, it s sub-point on earth, coincide as it iii
ear th-oriented. After ca lculating the positions
individually for each frame, by noting the time of
the camera expoBure, the corresponding grid is
used. The centrn l point and other reference marks
are etched on the vidicon tube of the camera
system. For Nimbus 3 the principal point is cal­
culated before using the grid . The scanning is done,
line by line, from south to north of the satellite's
position as it moves, with each line being scanned
from easf to west . The principal point lies on th e
scann ing line directly below the satellite , and, is
in a line with the satellite and the earth's centre.
This is a little to the northwest of the centre of the
picture display. This is marked with an underlay
prepared as per calculations.

2 .2 . The grids, supplied by NESC (National
Environm ental Satellite Centre ) are prepared
mathemat ically for ideal orbits. TIle attitude
bias-pitch, roll and yaw-if any, give rise to
errors, As the scanning in Nimbus 3 involves
three motions- the scanning point, the satellite 's
mot ion, the earth's rotat ion-the errors could be
more, The grids at the APT Unit are prepared for
the mean height of a sate llite , and , three grids
are prepared for Nimbus 3 to cover its variation
in height. Experience shows that in referencing
the pictures to the grids in the normal way, ESBa
pictures generally show good agreement; but , Nim-

I bus pictures present problems with translation and
rot at ion for different pictures, The pictures are

. Jo::as&. 4 , 6 end N imbul 2 ca me later. Esse, 8 and N'iml.us 3 are coming later and earlier respectively than the scheduled
local time. The past ten se is URN. for FAlsa 4.0 and Ni mbus 2 fiB they have ceNlOCI operat ing though in orbit. On
ccueccutive orbits, Ena picture s ere jU !lt contiguous at the equator with increasing overlap towards tho poles. [0
Nlmbue the continuity etert s at about 25° latitude. .
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