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ABSTRACT. The briet description of the

automatic measuring complexes PARSEC and
some results of their ten years operation have
been repoted 1n the paper.
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In 1986 four automatic measuring complex
(AMC) PARSEC (Programming Automatic
Radial-Scaning Coordinatometers) have been
installed at the observatories of Golosiiv, Pul-
kovo, Nikolaev and Sternberg Institute in Mos-
cow. l'he main purpose ol their development
was the determination ol the precise coordi-
es of 1mages on photographic glass plates

Ia

with simultaneous precise photometry. The

basic assignment of the complexes was the ma-

intenance of the measurements of large files o

positions, proper motions and magnitudes o
stars.

The observational projects which requiered
the automatic measuring machines for mea-
surements about twenty thousands plates had

been 1n progress to that time in seven observa-
tories of the fomer USSR (Nesterov et al.1990).
The wide-angle astrographs have being used
for realisation ot these projects were 1nstalled
in the places with astroclimatic conditions far
from an 1deal ones. The plates had been avai-
lable for observations (ORWO ZU-21) were not
of high quality. In a consequence of that rea-
sons the astronegatives obtained were of very
wide range of density of sky background and
ol 1mage contrast and quality. Having such
plate material was necessary to ensure the pre-

plates for the creation of survey catalogues of

cise automatic measurements of positions and

magnitudes of many thousands plates with mi-
nimum expenses of time and resourses.

All that has defined the strategy and ideo-
logy of being created automatic measuring

complexes and have been embodied in the
method of radial-angular scanning (Sergeev et
al.1984). At this method the image processing
1s carried out lagely by fast optical-mechanic
equipment with hardware integration of
densities of the image. The software realize the
control and management of the prosess. Such
method does not require enormous computer
resourses. lhe basic units of AMC PARSEC
are as follows. The carriage with a plate 1
ved by system of positioning with the indepen-
dent movements 1in two perpendicular directi-
ons. The readout of coordinate ot the carriage
1s realised by amplitude-phase-sine-cosine 1in-
terpolation of signals from raster gauges. Light
from standard halogen lamp, passing through
a plate, 1s divided on two tlows. One of them
transports the 1mage of measuring area of a
plate to the screen of the operator, other pas-
ses through the scanning system and 1s registe-
red by means ot the photoelectronic multiplier.
T'he hardware and micro-computer carry out
the control and management of process of me-

asurements. The PC IBM-486, connected 1n a
line with PARSEC, provides the data interch-

ange (the input ﬁles of prelimi: nary coordinates

radial

S 1110-

and output files with results of measurements)
and provides the intermediate storage ot the
data.

The software of AMC PARSEC has the mo-

dular structure and provides the flexibility ot
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functioning of the complex. That gives the op-
portunity to develop various measuring modes.
At the present time AMC PARSEC has three
basic modes of measurements.

1. Fully Automatic Measuring Mode. Carries
out an automatic measurements of coordinates
and etfective diameters of images accordinly to
the 1nitial list of preliminary coordinates.

2. Automatic Installation and Registration
Mode. Carries out an automatic installation ot
the 1image 1n a point given by the preliminary
coordinates, visual centering of the image and
automatic registration of measured coordina-
tes. The mode can be used for measurements

of objects with complex form (lunar craters,
for example).

3. Automatic Reqistration Mode. Allows to
form files of preliminary coordinates through
manual 1nstallation of the preselected 1mages
with help of the control panel and automatic
registration of their coordinates.

The speed of measurements of AMC PAR-
SEC are from 500 to 1200 images per hour. It
depends on the accuracy of the input prelimi-
nary coordinates and on the density ot stars on
a plate.

The accuracy ol measurements with AMC

PARSEC was defined by special researches
(Bystrov et al.1989, Dick et al. 1989, Ivanov
et al.1988, Ivanov et al.1990) The plates have
been measured with PARSEC for hardly more

than ten years ol operation were obtained with
various telescopes. As already was mentioned,

the quality of the plates and 1images on them
varied over a wide range. The results of the
researches testified, that the method of proces-
sing of the images, realized in PARSEC. provi-
des measurements with acceptable accuracy ot
very dark plates with density of a background
up to 1.5D, and of the images with very low
contrast. The repeatability of the position de-
termination extremely rare exceeds 2mkm even

for the most dark plates with very sharpless
1mages. For the 1mages of weak objects close
to plate limit some kind of magnitude error
may arise which can be completely eliminated
by measurement of plates in opposite direction.

For some objective and subjective reasons

AMC PARSEC at Pulkovo and Nikolaev ob-

servatories are not functioning with full possi-
bility, but the observatory ol Golosiiv and Ster-
nberg Institute carry out the measurements ot
their survey plates. At present (GGolosiiv almost
finished the measurements of the Kiev part
FON-project plates. The accuracy ol FON po-
sitions and proper motions ot star from the

measurements ot the onefold coverage plates
1s estimated to be 0.35 arcsec and 0.006 arc-
sec/yr, respectively.

1'he measurements of the plates containing
the 1images of clasters wich have photoelectric
standards have been carried out for estimation
of photometric properties of PARSEC (Voros-
hilov et al.1992). The results of measuremens
are presented in Table 1. 'The observation
on two telescopes (60 and 200 inch refractors
were used to develope NGC-188 standard. The
PARSEC measurements showed the systema-
tic difference of two raws of observations. For
this reason the comparison on all 58 stars of the
standard has given greater error,
rison on group of stars, photometric parame-
ters of which have been received with one teles-
cope. Probably. 1t 1s imposible to receive the
best result within the photographic photome-

then compa-

try method for a single plate. Smaller almost
on the order the r.m.s. error of one measure-
ment, determined on five series, speaks about
cood tool opportunities of PARSEC as pho-
tometer. 'This conclusion was independently
confirmed at creation of the B-magnitude cata-
logue with the purpose of search of chemically
peculiar star clasters (Marchenko et al. 1991,
Marchenko et al. 1994). The material for me-
asurements were the plate of Double Widean-
ole Astrograph with very different quality. But
the applied philosophy of measurement had al-
lowed to receive very good results (Table 2).

The results of using of automatic measuring
complexes PARSEC for various astronomical
investigations obviously testity them as a very
effective system capable to determine the pre-
cise coordinates of star-similar images on pho-
tographic glass plates with simultaneous pre-
cise photometry. They can be used for mea-
surements of plates of various quality at ful-
filment of a wide range of investigations both
astrometry and astrophysics. Applications ot
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Table 1. Estimation of photometric properties of the PARSEC

Cluster Tele-  Color  Plate Magnitude NS Unit weight Repeata-
scope  system range I.1m.S. bility
NGC-188 S1TB U ZU-21 876 -177"2 58 0™.133
8.6 -15.0 29 0.059
NGC-6913 AMT \Y% Codak  8.59-17.23 29 0.070 0.014

NS - the number of the cluster stars used for accuracy estimations

Table 2. The accuracy of B-magnitude catalogue
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PARSEC 1n biology, medicine, geodesy and
optical researches are also possible. The ori-
oinal systems of readout of coordinates - In-
terpolators have been realized in PARSEC can
be used 1n developments of precise readout sy-
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