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.A. satellite automatic picture transmission (APT)
ground receiving station

B. V. DATAR and C.P. JOSEPH

MeteorolOJgical Office. Pe<ma

ABSTRAO'r. The paperdeacelbea • ut.ellite automatio picture trat1lmh aioQ(APT) FCfOund reooiving ltatlo D,
de~igned and developed at the Instruments D ivision. lteteorologioal Offioe. PoOD&. The Itatlon has boen in
operation at POOD. for over ti:I: monthaand baa pro ekled good qnality viJ:ibJo and Infrared plcturee frommoteorologi.
oa1 eetellltee ESSA-2. F..8SA.B.NimbuA.3 and l TOB.

The 8t&tion usee. high gain right circularlypolarized belioa.l lWltenl1&. a highly aensitive and IGlective J:P.\( receiver
and. MoCax fa.csimile recorder modified eultebly to record the sate llite cloud pictures. The pape r highlights t ho design
dclallsofthe Antenna and the FMreceiver and also deeeriboe the DOO6SlRlorymodifioa.tionato thll'Mllf&X' Ieesmile record
er for recording eoreeet aatellite pictures, Future development planllarealaobriefly diAOU8Fl8d .

•

t. tnteatucn en

The APT subsystem on meteorological satellites
is a camera and transmitter combination designed
to transmit, slow scan television pictures of the
cloud cover below the spacecraft at the time of
transmisson. When the satellites crossthe day por
tion of the globe in tbeir near polar orbits. an inter
nsl sequence timer exposes the vidicon televisio.i
camera and begins the readout procees a few
seconds later 00 accomplish automatic picture
transmission. In the Direct Readout Infrared
satellite system (DRill) designed 00 take night
time pictures, infrared radiometer scanning is used.
Nimbus-3 satellite has both the APT and the HRIR
(High Resolut ion Infr a Red) systems.

The day time readout is accomplished in a
satellite by scanning the stored picture from tbe
race of the vidicon. Tbis picture is scanned 800
t imes resulting in 800 lines of picture information.
For tra nsmitting daylight information the scan
ning is done at the rate of four lines per second
and 200seconds are thus required to transmit (and
receive on gronnd) one complete picture. An
additional 8 second. period is reserved for each
APT picture frame during which a "start" tone
and "horizontal phasing pulses" are transmitted.
Tbe total picture taking and transmission thus
require 208 seoonds,

For taking the night-time infrared pictures of the
earth, a radiometer effective scan rate of 48 r.p.m,
is used.The information is stored either on magnetic
tape prior to being transmitted or it is t rans
mitted as it comes, line by line. The DRIR system
is designed to take and transmit only one conti
nuous unframed picture during the night -time

operation. In the !TOS satellite the format bas
been changed further 00 transmit the day light
picture immediately followed by the infrared
readout and the sequence is repeated.

The current beam resulting from the scanning
is used 00 amplitude modulate a 2400 Hz sub
carrier whieh in tnrn frequency modulates the APT
transmitter carrier for relay to the waiting station.
FIg. I shows the signal structure from an APT
equipped satellite.

The s vtcllite radiates approximately I) watts of
power in a right hand circularly polarized wave
and clear signals from the spacecraft are received
when it i. within acquisition range of a ground
receiving station. The basic requirementa for
building a satellite gronnd receiving station are
thus an appropriate antenna, a receiver and a
recorder compatible with slow sean TV Irans
mission from a satellite.
2. Tbe APT rae~hlng station

The station consists essentially of a helical
antenna, a 135-140 )IHz. crystal controlled
F){ receiver and a Mnfax recorder modified to
make the recording helix rotation speed and the
helix size compatible to the APT (or DRIR) scan.

2.1. TM antenn.
The antenna is a critical component of the

system. The recommended antenna gain is 11 db
for elevations from r> 00 90 to 5 degrees. A gain
of 9 db for elevations from 15 to 90 to 15 degrees
ensures local coverage. A beam width of about
20-40°. wide enough to provide easy tracking, yet
narrow enough 00 yield sufficient gain is recom
mended.
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