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UDC 621.397.46

Use of MIS-LC Structures and Luminance
Amplifiers for Projection of Television Images on

Large Screen
907K00214 Moscow TEKHNIKA KINO I
TELEVIDENIYA in Russian No 9, Sep 89 pp 19-23

[Article by Yu. M. Gusev, Yu. D. Dumarevskiy, K. L
Zemskov, M. A. Kazaryan, A. B. Kasyanov, N. F.
Kovtonyuk, L. V. Medvedeva, G. G. Petrash, V. N.
Revenko, A. V. Sadchikhin, L. S. Telegin and A. M.
Trufanov, Institute of Physics imeni P.N. Lebedev,
USSR Academy of Sciences]

[Abstract] Use of liquid crystals as space-time light modu-
lators for projection of images from the cathode-ray-tube
screen onto a large screen is proposed, a nematic liquid
crystal being carried by an MIS structure with GaAs as the
semiconductor material. Either a powerful incandescent
lamp or a laser can serve as source of high-intensity light for
reading out the image from such a modulator. With an
incandescent lamp it is necessary to use interference-type
polarizers, which most efficiently convert phase modulation
into amplitude modulation with adequately high contrast.
The contrast in this case is determined by the contrast-
frequency characteristic of such a modulator, which in turn
depends on the divergence angle of the reading light flux.
The main advantage of a laser, particularly suitable for this
application being metal (Cu,Au)-vapor lasers operating in
the saturation mode, is that the density of luminous power
in the liquid crystal need not be high. An experiment was
performed for determination of the modulator energy char-
acteristic in the pulse recording mode, with the duration of
exciting light pulses varied over the 0.05-0.19 ms above the
0.1 amplitude level and the pulse repetition period
remaining 20 ms throughout. Such a modulator was also
tested with a cathode-ray-tube, an at least 2-5 ms persistence
of the luminophor coating on the screen surface having been
found to be most desirable. A red luminophor with a
persistence of 3 ms above the 0.1 maximum luminance level
was accordingly applied to the cathode-ray-tube screen.
With a liquid crystal as phase object between two crossed
polarizers, the optimum duration of recording pulses for
minimum modulator turn-on time has been established for
high and low modulation factors on the basis of minimum
modulator excitation energy. Figures 3; references 5: 4
Russian, 1 Western.

Enhancing the Utility of Optical Cables in
Municipal Telephone Networks

907K0025¢ Moscow MIKROELEKTRONIKA
in Russian No 9 Sep 89, pp 45-48

{Article by V. N. Korshunov]

[Abstract] This study presents recommendations to improve
the utility of optical cables on municipal telephone network
trunks. The recommendations are based on a statistical
analysis of such variable factors as the statistical frequency
W of the network containing trunks of length L between the
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nearest regional automatic telephone exchanges, the net-
work nodes, the long-distance exchanges, and the capacity
M of channel groups on multiplexed trunks and physical
lines on unmultiplexed trunks. This frequency represents
the relative fraction of trunks with given values of L and M.
The article provides sample network configurations and
histograms of the frequencies of occurrence of trunks of
various length in the municipal telephone networks. With
regard to the issue of improving optical cable utility for
interexchange trunks in the networks the article focuses on
selecting the transmission parameters of the cable (attenua-
tion, bandwidth) and maintaining consistent parameters
between such sections and determining the necessary
number of optical fibers per cable; this factor establishes (in
conjunction with the number of channels in the link uti-
lized) the capacity of the channel group in each optical
cable. This makes it possible, for a given trunk capacity, to
determine the necessary number of optical cables on a given
route.

Improvements in the Reliability of Digital
Technology

907K0025d Moscow MIKROELEKTRONIKA
in Russian No 9, Sep 89, pp 48-49

[Article by G. S. Kobosov, V. N. Kovylev, V. M.
Livshits]

[Abstract] Measures have been taken to improve the
reliability of digital transmission systems based on anal-
yses of statistical failure and down-time data on digital
transmission systems in actual operating conditions.
Down time and fault data were collected and analyzed in
this study on the IKM-15, the “Zona-15" and the
“Radan” digital transmission systems in both opera-
tional and production processes. The measures imple-
mented as a result of this analysis included a 400 hour
test run of several component parts in dynamic oper-
ating conditions, a reanalysis of the nomenclature and
composition of the spare parts and equipment used in
the IKM-15 and the “Zona-15" equipment and the
development of a new spare parts and equipment set for
the “Radan” system. These and other measures made it
possible to substantially improve the performance of the
digital transmission systems. The average time between
failure of the IKM-15 equipment increased by a factor of
2.6 while this same indicator improved by a factor of 1.3
for the “Zona-15" and by a factor of 1.2 for the “Radan-
2” systems.

The “Vyaz-M2” Transmitter for Radio
Broadcasting

907K0025¢ Moscow MIKROELEKTRONIKA
in Russian No 9, Sep 89, pp 58-60

[Article by G. I. Fridman]

[Abstract] Proposed improvements to the “Vyaz-M2”
radio transmitter are intended to reduce nonlinear dis-
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tortion, expand the operational frequency band while
simultaneously improving the amplitude-frequency
response, reducing the noise and background levels, etc.,
i.e., expanding the operational dynamic range. Such
improvements can be achieved by some minor modifi-
cations. In order to improve the amplitude response of
the transmitter, i.e., reduce nonlinear distortion, the
operating point on the modulation characteristic is
dropped down in the fourth stage in order to increase the
d.c. negative voltage across the screen tgn'ds of the GU-81
tubes. The audiofrequency bandpass filter is removed in
order to expand the ultralow frequency audio band. The
article also proposes making the negative feedback net-
work in the transmitter a variable network in order to
achieve general improvements in the amplitude fre-
quency response and the nonlinear distortion levels. The
study also notes that in order to improve the perfor-
mance of the negative feedback network at the upper
audio frequencies it is necessary to reduce the phase
shifts in the feedback loop at these frequencies.

Mobile Radio Communications on the Oblast
Level

907K0025F Moscow MIKROELEKTRONIKA
in Russian No 9, Sep 89, pp 61-62

[Article by N. P. Fomenko, L. R. Shanina]

[Abstract] A unified system of radio communications net-
works developed by the Kuybyshev Industrial-Technical
Communications Administration is intended for all seg-
ments of the National Economy of an oblast and is designed
to account for the evolving structure, financial capabilities
of the economy, as well as the capabilities of the industry
manufacturing the radio communications equipment. This
system consists of three operational and territorial levels:
the facility-wide level, the regional center level, and the
Oblast level. The first level, the facility-wide level, employs
radio communications with a central base using “Len” radio
sets with the subscriber radio sets installed on vehicles and
temporary team facilities. Communications in this case is
limited to the territory of the facility (collective farm, state
farm, etc.: 10-15 km). On the second level - the regional
center level- the radio network subscribers are managers and
directors of Party and Soviet organs, communal, housing,
and special services, agricultural managers and their dis-
patcher services. The third level - the Oblast level - includes
subscribers who are managers and directors of Party and
Soviet organs, enterprises, and organizations on the Oblast
level whose activities require ongoing communications with
subscribers on the second radio communications level. This
system is essentially a general purpose communications
system and is designed to improve communications on an
Oblast-wide level.

The KT857A, KT858A, and KT859A
High-Voltage Power Transistors

907K0025f Moscow MIKROELEKTRONIKA
in Russian No 9, Sep 89, pp 69-70

[Article by M. Viktorov]

[Abstract] The specifications, performance, and design prin-
ciples of the KT857A, KT858A, and KT859A high-voltage
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power transistors used in general purpose switching and line
equipment are reported in this article. The devices are
particularly advantageous in pulsed equipment, since these
transistors have low voltage drops in saturated operating
conditions. The transistors are designed to operate over a
temperature range of -40 to 100°C at a relative humidity of
98 percent, vibrational loads from one to 600 Hz and
stresses of up to 10 G. The KT857A and KT858A devices
are planar-epitaxial silicon power n-p-n- transistors with a
single chip design. The topology provides for four separa-
tion rings to achieve a maximum collector-to-base break-
down voltage. The KT859A can be used in secondary power
supplies. The devices are manufactured using the KT28
compact plastice package and weigh less than 2.5 g.

The Features of Low Level Signal Transmission
by Optical Sound Recording

907K0034a Moscow TEKHNIKA KINO I -
TELEVIDENIYA in Russian No 8, Aug 89, pp 12-19

[Article by L. 1. Zhuravleva]

[Abstract] This study investigates the features of medium-
frequency (1 kHz) and high-frequency (8-10 kHz) low-level
(3 percent or below) signal transmission by optical sound
recording. A technique is also developed for calculating the
relative effect of noise from light, dark, and transition areas
on the optical sound track on the transmission conditions of
signals at various frequencies recorded at different modula-
tion levels. Analysis of low-level medium- and high-
frequency signal transmission by 35 mm optical sound
recording has demonstrated that signals below 3 percent
modulation are substantially masked by granular noise on
the optical sound recording track. The signal masking effect
is largely dependent on the noise levels and is also depen-
dent on the modulation transmission function of the track
printing and recording process. The method proposed for
calculating the modulation noise accompanying reproduc-
tion of the sound signal has identified a contribution from
both the light, dark, and crossover areas on the optical
sound recording which depends on the signal frequency and
amplitude.

Optical Address Graphics Display

907K0034b Moscow TEKHNIKA KINO I
TELEVIDENIYA in Russian No 8, Aug 89, pp 24-26

[Article by N. A. Filinyuk, V. V. Motygin, V. L. Bilyk]

[Abstract] This study reports the results from experimental
analyses of liquid crystal data recording and subsequent
display on a light screen. The system consists of a liquid
crystal transparency, an optical section (consisting of an
He-Ne laser, a mirror, and a vertical electromechanical
deflector), and a controller. Block diagrams and schematics
of these elements of the system are provided. The system
operation is based on the thermooptic effect in liquid
crystals and can produce on-screen lines of various thick-
nesses from 0.4 to 2.0 mm. This is achieved by varying the
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laser beam scanning speed from 7.8 to 0.1 m/s on-screen.
When the scanning speed is elevated above 7.8 m/s no
information is recorded on the liquid crystal since the liquid
crystal molecules are not under sufficient local thermal
action to disrupt the liquid crystal geometry. The device
described in this article can be used to fabricate a projection
graphics display for a computer-aided design workstation.

System for Digital Transmission of Television
Signals on Fiber-Optic Trunks

907K0034c Moscow TEKHNIKA KINO I
TELEVIDENIYA in Russian No 8, Aug 89 pp 27-32

[Article by S. S. Kogan, L. Kh. Nurmukhamedov, V. M.
Solovev]

[Abstract] This article analyzes a new generation of
digital transmission equipment for transmitting televi-
sion signals on fiber-optic trunks at transmission speeds
of 139,264 bits/sec over distances of up to 30 km without
intermediate repeaters. The design configuration and
layout of the entire digital transmission system is con-
sidered, including the organizational layout of equip-
ment and fiber-optic trunks, the design, performance
and specifications of the digital television equipment,
the digital television signal generation equipment and
signal code maps, the generation of the GTsP-140 digital
code and its transmission on the optical fiber and the
extraction of information characters from the digital
stream on the receive side, the recovery of the analog
television signal and the digital audio system. Such
support functions as troubleshooting, maintenance,
automatic back-up and component base of the system
are also discussed.

Cost Efficiency Analysis of Satellite
Communications Networks

907K0051a Moscow ELEKTROSVYAZ in Russian
No 9, Sep 89, pp 7-10

[Article by G. B. Askinazi, O. A. Tulubeva]

[Abstract] This article develops a cost efficiency analysis
algorithm used to analyze a broad variety of satellite
communications networks employing various signal
transmission techniques and satellite network topolo-
gies. The algorithm consists of eight steps. The satellite
channels are distributed among earth stations and up-
links/down-links in the first stage. The network cost - the
earth station, satellite channel, and overall network costs
- is calculated in the second stage. The cost efficiency of
the satellite network compared to an equivalent ground
network is calculated in the third stage. The network
capacity is matched to the transponder capacity in the
fourth stage. The fifth stage distributes channel capacity
among the up-link/down-link channels. The cost effi-
ciency of the modified network is then recalculated using
the algorithm and program from the second stage. The
cost efficiency of the individual up-link/down-link chan-
nels is analyzed in the seventh stage and the cost of the
earth stations and the up-link/down-link channels are
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again calculated using the second stage algorithm and
program in the final stage. The algorithm is used to
determine the advisability of using satellite communica-
tions networks for specific applications and to select the
best such network and to identify network areas in which
ground-based channels are best utilized.5

Effect of Signal Delay on Synchronization Error

907K0051C Moscow ELEKTROSVYAZ in Russian
No 9, Sep 89 pp 28-32

[Article by V. M. Barkov]

[Abstract] A previously-developed model that has been used
to establish the effect of phase-locked loop circuit charac-
teristics on the stability of a system of synchronized oscil-
lators has been used to analyze synchronization techniques
from the viewpoint of minimizing errors by accounting for
delay effects. The synchronization error in this study refers
to the phase difference between the synchronized oscilla-
tors. The synchronization errors derived from the study are
provided in a table; the table also provides the frequency
instabilities generated in the synchronized oscillators
resulting from incomplete compensation of signal delays in
the line and instrument errors in setting the phase of the
synchronized oscillators. A simple forced synchronization
method whereby signal line delay is compensated is found to
provide minimum synchronization error.

Digital Message Transmission by Means of
Frequency-Adaptation Multichannel Modems

907K0051D Moscow ELEKTROSVYAZ in Russian
No 9, Sep 89, pp 52-54

[Article by Ye. F. Shcheglova]

[Abstract] Suboptimum frequency selection algorithms have
been developed for frequency group selection in frequency-
adaptation digital transmission systems. The algorithms are
used to carry out calculations to establish noise immunity
performance of such systems and the analysis reveals that
there exists a critical bandwidth above which no substantial
increase in noise immunity occurs. The best suboptimum
algorithm with respect to noise immunity is the algorithm
producing a frequency group having a maximum signal-
to-interference ratio in the worst channel (the maximin
algorithm). The suboptimum frequency selection algorithms
developed here are also used to plot error probabilities of
the system and the curves provided in this study make it
possible to select system parameters with constraints dic-
tated by both the technical capabilities of the individual
frequency segments of a frequency-adaptive system (broad-
band performance, frequency tuning time, etc.).

The Possibilities for Enhancing Fresnel Disk
Lenses

907K0134a Moscow TEKHNIKA KINO 1
TELEVIDENIYA in Russian No 12, Dec 89 pp 15-19

[Article by V. Dybchinski]

[Abstract] Fresnel disk lenses are widely used in cinema-
tography and television and are also employed in theat-



4 Broadcasting, Consumer Electronics

rical and museum lighting and in architectural illumina-
tion and “light and sound” shows. This study considers
the possibilities for enhancing fresnel disk lenses by
modernizing their design. Appropriate formulae were
derived to calculate the relative luminous fluxes for
lenses of different curvature as a function of focal length.
Calculations were carried out for lenses with focal
lengths from 100 to 200 mcm, an effective diameter of
230 mm, and a stepped curvature of 1.1, 1.43, and
infinity. Plots of the angular width of the elementary
beam as a function of the capture angle of the lens are
%iven together with the magnification increment as a
unction of capture angle of various lenses with a 150
mm focal length. The analysis suggests that it is possible
to enhance the luminous efficiency of such lenses by
reducing the focal length and increasing their curvature.

Satellite Television: One Element in a
Comprehensive Program

907K0134b Moscow TEKHNIKA KINO I
TELEVIDENIYA in Russian No 12, Dec 89 pp 19-30

[Article by A. Barsukov]

[Abstract] This general survey of the future role of
satellite networks in direct television broadcasting
reviews the existing satellite networks, their service
regions, sponsoring nations, and affiliated organizations,
broadcasting specifications, and possible uses for televi-
sion broadcasting in the respective nations. The differ-
ences in the design and operating assumptions of Inter-
sputnik versus western satellite networks and services
are discussed. The study identifies measures that must
be taken to modify or design new equipment to support
direct subscriber television broadcasting using existing
and future spacecraft. The technical aspects of both
television broadcasting and telephony such as output
power, transmitting frequencies, modulation techniques,
antenna directivity, permissible noise levels, geograph-
ical coverage etc, are given together with ground trace
maps of service regions and the *“Stationary-4” and
“Stationary-13" Soviet spacecraft. The text of the “Con-
vention on Propagation of Satellite Programming Sig-
nals” signed in Brussels on May 21, 1974 is reprinted in
its entirety.

A Method of Enhancing Picture Sharpness in a
Prefiltering System

907K0134c Moscow TEKHNIKA KINO I
TELEVIDENIYA in Russian No 12, Dec 89 pp 30-32

[Article by O. 1. Krasilnikova]

[Abstract] This article considers techniques for
improving picture sharpness and clarity by effective
two-dimensional low-frequency picture filtering by syn-
thesized aperture filtering. In the design analyzed in this
study filtering is implemented in a checkerboard config-
uration; the image is first sampled in the checkerboard
configuration in an x, y coordinate system, is written in
a digital memory while the values of the samples to be
transmit- ted to the communications channels are then
recovered by weighted summing of the primary samples
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that lie along the x prime y prime axes relative to the
initial coordinate system, i.e., in diagonal directions of
the x, y coordinates. If the structure of the samples takes
the form of a checkerboard configura- tion in the x, y
coordinate system it is orthogonal in the x prime y prime
coordinate system. This resulted in a 45° shift of the
picture spectrum thereby making it possible to use the
processing programs that model two- dimensional fil-
tering and orthogonal sampling. The picture obtained
using this process is given in the study. The effectiveness
of this method makes it possible to recommend its
application in both existing high density television and
in any other picture transmission systems.

Noncoherent Reflection of Electromagnetic Waves
by Semibounded Plasma

907K0042C Gorkiy IZVESTIYA VYSSHIKH
UCHEBNYKH ZAVEDENIY: RADIOFIZIKA

in Russian Vol 32, No 9, Sep 89 (manuscript received
29 Sep 87) pp 1097-1112

[Article by A. G. Zagorodniy, A. S. Usenko, and L. P.
Yakimenko, Institute of Theoretical Physics, USSR
Academy of Sciences]

UDC 533.932

[Abstract] Noncoherent reflection of plane electromag-
netic waves by a half-space containing a weakly ionized
plasma is analyzed, taking into account the absorbing
characteristics of the plasma boundary and their effect
on scattering of such waves. Assuming a frequency of
incident radia- tion higher than the plasma frequency of
electrons, the scattered radiation is treated in the hydro-
dynamic approximation and its energy characteristics
are averaged statistically upon inclusion of the correla-
tion function for sources of electron concentration fluc-
tuations. This correlation function and the dynamic
form factor characterizing noncoherent reflection are
calculated in the diffusion approximation, assuming a
correlation time much longer than the mean time of free
electron flight. The differential reflec- tion coefficients
are calculated analytically from the differential cross-
sections for scattering, whereupon their frequency char-
acteristic and angular distributions are calculated
numerically for s-polarized waves and p-polarized waves
normally or obliquely incident on a semibounded system
of diffusing particles. Figures 7; references 30.

Real-Time Bilateral Signal Transformation

907K0040a IZVESTIYA VYSSHIKH UCHEBNYKH
ZAVEDENIY: PRIBOROSTROYENIYE in Russian
No 8, Aug 89, pp 6-8

[Article by Z. D. Lerner]

[Abstract] This study demonstrates the application of a
transversal filter to real-time bilateral Hilbert signal
transformation. The analysis reveals that the accuracy of
the Hilbert transform implemented by the transversal
filter is greater than in the case of an exponential
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inverter-converter. In this case the transversal filter is
implemented as a multitap delay line, a weighting unit,
and an adder.

Sequential Interframe Multiple State
Measurement Identification for Application to
Dynamic Objects

907K0040b IZVESTIYA VYSSHIKH UCHEBNYKH
ZAVEDENIY: PRIBOROSTROYENIYE in Russian
No 8, Aug 89, pp 39-42

[Article by A. V. Ekalo]

[Abstract] This study examines parametric families of
feasible sequential suboptimum measurement identifica-
tion algorithms that conserve the structure of an
optimum identification algorithm for application to
multiple state measurements of dynamic objects. An
upper limit is placed on the number of analyzed hypoth-
eses for this purpose; the present analysis selects the L
most probable hypotheses and stores these hypotheses
after processing measurements of the next frame. The
number of stored hypotheses is a parameter of this
algorithm and is determined by the volume of calcula-
tion capabilities assigned to the algorithm. The primary
advantage of the suboptimum identification algorithms
examined in this study is that identification is imple-
mented jointly for all objects while substantially
reducing the total number of hypotheses. The statistical
modeling results indicate that a near optimum measure-
ment identification is achieved in this case.

Multisize Component Distribution Subsystem in a
Computer-Aided Topology Design System
907K0040c IZVESTIYA VYSSHIKH UCHEBNYKH
ZAVEDENIY: PRIBOROSTROYENIYE in Russian
No 8, Aug 89, pp 43-48

[Article by O. 1. Belobaba, A. L. Kuznetsov]

[Abstract] This article discusses the algorithms used for
multisize component distribution and placement in the
LITMO-2/CM industrial computer-aided topology
design system. The study focuses on the multisize com-
ponent distribution algorithm and the size distribution
algorithm. An optimization of element classification is
given together with the program implementation of the
multisize component distribution algorithm. The pro-
gram is implemented as a FORTRAN program package
for the SM computer running on the RSX operating
system. The load module occupies 28 K of RAM. The
program developed in the study makes it possible to
establish a component placement strategy and to select
one of three criteria for selection of an optimum position
and to then generate the algorithm for selecting the next
component for placement.
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Design of an Industrial Vision System for Object
Recognition Based on Follow Scanning

907K0040D Moscow IZVESTIYA VYSSHIKH
UCHEBNYKH ZAVEDENIY:
PRIBOROSTROYENIYE Russian No 8, Aug 89,
pp 67-70

[Article by Ye. I. Kovrigin, V. S. Chernyshev}

[Abstract] This article discusses the techniques used to
implement an industrial vision system for object recog-
nition based on follow scanning in which the industrial
vision system utilizes, for each projection, video signal
extrema detectors, a controller, and a decision unit
which implements an object recognition algorithm
developed in the study. The study carries out an exper-
imental test of the moving image follow speed and
determines its geometrical characteristics. The shadow
method of imaging is used by employing laser beam
illumination with a rotating glass disk placed perpendic-
ular to the laser beam. The tracked figure and video
signal parameters were monitored by means of an oscil-
loscope in the follow mode. The minimum image scan
time across the photocathode where a good follow
quality was achieved was 1 ms.

UDC 621.317.374(083.76)

Special Government Standard of Unit Phase
Angle between Two Voltages Covering
1x102-2x107 Hz Frequency Range

907K00294 Moscow IZMERITELNAYA TEKHNIKA,
No 8, Aug 89 pp 3-5

[Article by S. A. Kravchenko, A. A. Anepir, Yu. L
Kazimov, S. O. Krasavina, V. Ye. Novoderzhkin, G. S.
Mikhaylova, D. A. Sirotenko, A. G. Filyuta, V. V.
Fomenkov, S. I. Khakhamova, and I. Kh. Shokhor]

[Abstract] A new USSR Government Standard GET
61-88 of unit phase angle bet