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The problems, methods and technical means for remote sensing of the Earth
represent a sophisticated multinode system, where suborbital (and mainly
ground-based) systems and complexes for data acquisition and processing
occupy ‘a major place. Data and information obtained from ground-based mea-
surements not only complement and make possible the efficient data proces-
sing of information obtained by satellites, manned space vehicles and or-
biting research laboratories. Simultaneously, they represent exclusively va-
luable material necessary for the solution of completely independent scien-
tific fundamental and applied problems, as well as economic tasks in the field
of geophysics, geology, geography, meteorology, hydrology, natural resource
studies, ecology, agriculture, ete, Due to the broad scale of these studies and
the large terrifories over which they must be implemented, as well as to the
requirements for their synchronous realization for the majority of cases, it
is useful and even imperative to apply radiotelemetric systems for data ac-
guisition. ,

Within the framework of the BULGARIA-1300 space project [1], a data
acquisition system for complex and synchronous geonomic and space inves-
tigations — DAS was developed at the Central Laboratory for Space Research
of the Bulgarian Academy of Sciences. This system is the main device within
the equipment facility of the Universal Mobile Laboratory for Conplex Geo-
nomic [nvestigations (UMLCGI} and the Mobile Ground Station for Syn-
chronious Satellite Investigations (MGSSSI) [2].

The data acquisition system — DAS is developed for automatic tele-
metric’ acquisition (transmission, receiving and registration) of digital infor-
mation at synchronous and complex geonomic and space investigations. Ge-
neratly, this -information includes data on: spectral reflectance and natural
eririssivily of natural objects; temperature of the surface soil and contact air
layers; humidity and eleciroconductivity of the surface soil layer; earth
magnetic field parameters; atmospheric pressure; wind direction and wvelo-
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city in the contact atmospheric layérs; wave motion, current' direction and
velocity of rivers and other water basins; aerosolic pdrtlcle density - mto the
atmosphere; microseismic background and seismic fluctuations, etc: ;
The most general principle of DAS performance is based oh the automatzc
switching of the respective peripheral points at determined time-intervals
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Fig. 2.

and information transmission for receiving and registration into a central
pomt The telemetric switching of the individual peripheral points is- made
via radiosignal emissions from the central point, modulated by differentitone
frequencies. The performance management of the entire system is-made in the
icllowing manner: a) by hand, b) by mstrumental program device, ¢} byn rm{:ro-
processor control.

Initially, it was reasonable to develop a DAS system lmorporatmg onRe
central and four peripheral points — DAS-5, i.e. with a poemblhty for mfor-
mation acquisition from 5 points: :

The central point (CP} is mounted as in UMLCGI iand MGSSSI or as ‘in
a stationary observatory. From there, the operation of the: peripheral points
(PP} is controlled and the receiving, registration, visualization; as. well ~as
primary and partial data processing are-effected. Figure 1 illustrates:the sym-
metric situation of the peripheral points PP-A, PP-B, PP:C, PP:D. with Te-
gard to the central point CP of DAS-5. In dependenceon the: research goals and
the conditions f{or their "implementation this situation may vary widely.
The different measurement insiruments and sensors are connected with the
central and peripheral points via cable links and may be located in \rarlous
configurations at distances to several tens of the meter.

The receiving- trcm%mzttmg DAS part is realized on the basis of . USW
radiostations.

Figure 2 shows the principal block-diagram of the CP-in a program de-
vice controlled version. The operation of ihe radiostations [ and the registra-
tion block 6 are controlled by a control block; the main subblecks of which
are: 2 +— tone generator block containing 5 tone generators; 3 — program biogk:
4 — hand operated block, '§ — inhdication. The program. block 3 represents
a device of the Universal Progrant Device for Geophysical Observatories {UP.
DGO) type 13} is joined to an electronic clock 7 with quarz generator for:zyn-
chronization,  with a possibility for automatic verification. by reference:ra:
diosignals for exact lime, for example the Exact Time System (ETS) [4]. :
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The main node of the peripheral points (Fig. 3} is the selective block con-
taining: amplitude reducer — 3; active narrow band filters, the first (4) being
adjusted to the respective tone frequencyfa, fa, fe or fo, and the second (5) at
the starting frequency fy keys — 6; time releys — 7; comparator — 8 and
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forming device — 9. The signals received by radiostation 1 are supplied to the
seleciive block, which operates the radiostation and the data source, when
she frequency corresponding to the peripheral peints is received : the radio-
station 1s reswitched from ‘‘service receive” mode into ‘‘transmission’” mode
and the data source 2 is switched to the radiostation input. The data source
includes a coding device and different meters, transforming the investigated
parameters into electric signals. These electric signals are  supplied
via multiplexor to an analog-to-digital converter from where a 10-bits signal
is obtained. One bit is added to this signal for “start” and one for “stop.” A
third bit is-also added for verification by evenness.

Service telephone calls are also made with the radiostation in addition to
the 'data receiving and transmission.

The data transmission rate for DAS-5 is 1200 bit/sec. The selected radio-
stations provide the required reliabilily under this relatively low rate. One
of the conditions for the normal functioning of the DAS system is the optimum
situation of the peripheral points with consideration of all effects in such USW
connection.

The radiosiation of the peripheral point operates routinely into “service
receive” mode. The sensors and instruments measuring the respective parame-
ters within the block of data source are switched and transmit information
only by call from the respective peripheral point. Hence, the high-level re-
guirements to the performance of the selective block which is located between
the radiosiation and the data source. If can be seen from the mentioned above
that mainly parameters of retatively slow variation are measured but many
digital data are taken. The continuous observation of the peripheral station
would result into large surplus in the registration. The periodical taking of
information may be accompanied with errors from radiochannel gaps to the
respective peoint or measurement device. Then, with the rigid instrumental
program device realization, a data repetition should be requested, i. e. there
is a danger of violating the registration cycle.
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‘The microprocessor control of the DAS system provides for the imple-
mentation of the following control modes for the central and the peripheral
points: :

1. Cyelic switch of all peripheral points, taking of data from all the mea-
suring devices and logical processing of the results. If the latter do not corre-

Fig. 4. A geveral view of the peripheral points.and of ihe cenlral point

late with the previous ones, the error. its occurence and location may be iden-
tified.

9. Priority switching of measuring devices with large dynamtics into
the registration process or with frequently occuring errors, and control of one
or several parameters. The registration is made only il the resulfs are consi-
dered adequate,

3. Cyclic switch-in of all the points and taking of data on the most rapidly
varying parameters only. '

4, Digital fittering and elimination of errors by averaging the resulls.

The system does not restrict the number of included points and meast-
ring devices, if they guarantee the provision of normal measurement. Na-
turally, on the basis of the described system for data acquisition for complex
and synchronous geonomic and space investigations it is possible to develop
a more specialized version, for example for synchronous satellite studies, for
magnetic investigations, for seismological research, for the needs of hyd-
rology, etc., which is simpler and of a greater operational capacity.
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_ OnuceiBaeman cucrema cGopa fannmx (CCJI) npenHasuauena A5l aBTOMa-
THYECKOTO TeJIeMeTpHUeCKOro cbopa (mepesauw, npuema wu perucrpaunu) mud-
POBOI HHPOPMALIHH B KOMIVIEKCHBIX H CHHXPOHHBIX TEOHOMUUECKHX H KOCMH-
HECKUX HCCnefoBaHnsiX. OHa AB/IAETCH OCHOBHLIM Y3J0M anmaparypHoli yactu
MoGHIBHON HA3eMHOM CTAHUMH WIS CHHXPOHHBIX CIYTHUKOBBIX H3MepeHHi
(TTHCCCH). >t )

CCH—5 cocTONT H3 OAHOTO LEHTPANLHOIO ¥ IISTH nepyudepHEHEX YHKIOB.
Tenemerprueckas CBA3b MeMAY HUMH OCYUIECTBASETCSA nocpencTsoM YKB
panuocsAsi. BKuiouenne coorBeTCTBYIONMX NePHDEPHIBEIX MYHKTOB NPOH3-
BORMTCH ABTOMATHYECKH 7O KOMaHje ¢ UEHTPaibHOro mnyHkra. Mukpornpolec-
copHoe ynpasaende CCIl ofecneuuBaeT NOCTHXKEHME BLICOKOH ONEpaTHBHOCTH,
OCYIIECTBNICHHE DABJHUYHBIX PEMHMOB paboThl, a TAKKe NEPBHUHYI0 06paboTKy
LAHHBIX H3 CaMOM. MECTE NPOBEACHHS HCC/JCNOBAHHII.

~ Koporko onucanl ocrosnbie Gnoxu CCII, nawbl HEKOTOPLIE TeXHUKO-9KC-
NIYaTALHOHKBIE XAPAKTEPHCTHKH, PACCMOTPEHHl Pasiuuible THiLL OPraHH3a-
1Y padoTe. : ' : :
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