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BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteratlic
A a A a A, a Pp P p R, r
b o B ¢ B, b Cc C ¢ S, s
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Page 1.

OPTICAL CORRELATOR.

Y. P. Ivanchenkov and P. A. Dyugay.

Invention relateas to the informational technology, in which the
axtractisn of essertial signs/criteria from the image and ths
corparison of these signs/criteria with the plac2d in the memory
information is realized with th2 aid of optical type correlators, for

example, in the navigational devices, in the character readers, etc.

Are known the davices/equipment, which make it possible to
distinguish at a high speed c¢f image on the base of the principles of
optical corrclation. One of the fundamental elements/cells of such
devices/ejuipment 2re the breeders of images, which convert the imag=
being investigated into many identical copies. In such
devicas/equipment the multiplication is realized with the aid of the
mosaic of th» lenses of fiber cenverter, system of semitransparent

pirrors or prisams.
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However, the manufacture ¢f these Jdevices/aquiprent requires the
kigh lahor ipput, us2/apolicaticn of a larg= quantity of lenses,
mirrors, prisms, vhich substartially complicates tke
construction/design of optical correlator, increases its weight,

cverall sizes and cost/valua,

Por the purpose of simplificaticn in the diagram of the optical
correlator, which contains a breeder image, increases in the
oparating speed of the reading cf information and improvement in the
quality of the reproducticn of the image being investigated in the
proposed correlator is changed optically opaque transparency with the
group of narrow holes that it makes it possible to for go tha use of
a fiber converter, complicated gosaic of lenses, mirrors, prisms. The
manufactura of this breeder differ significantly from the the noted
for low labor expense, The greatest value cf signal, proportional to
the cross-correlation function cf the copparsd images, is isolated in

the system with the 2id of parallel type simple high speed diagran.

Pig. 1 shcws th2 block diagram of optical correlator; in Fig. 2
- tha diagram, which elucidates the principle of the multiplication
of the shape being invastigated and in Figes 3 ~ the schamatic diagraa

of the block of making decisicns.

Optical typs propcsed corralator consists of devica/equipmant 1
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of reproiuction of the imaga baing investigated, breeder 2, which
reprasanrts trarsparecacy with the group o€ rarrow holes, the storags
part of device/equipment 3, of which is preliminarily carried certain
number of test patterns, the unit of photosensitive devices 4, which
consists of the matrix/die of photodiodes, for example type PD-3
vhos2 number is sgual to a quantity of teost patterns, unit of making
decisiorns of 5, wvhich indicates the class to which belongs the shape

being investigated, and tape-drive mechanism 6.

Page 2. _
\
The aethod of pattern reccgnition is based on setting of the
corr2lation evaluationss/estimates of the similarity of the compared

images.

With the aid of the devicey/aquipment of reproduction 1 the shape
being investigated is projecteds/designed fer bresder 2, vith the aid
of which we obtain many idantical ccpies. The comparison of the
copies of ths invastigatad shapa with entire set of standard ones,
stored in the storage part c¢f ccrrelator 3, is realized vith the aid
of the radiant flux from the illuminator on the igcandescent laap,
passing through aach pair of compared images, The'computation of the
cross-correlation functions of the shape being investigated with

entire multitudz2 of standard cnes for each fixed/recordel position of
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shape is realized virtually irstantly. With the coincidance >f the
shapa being invastigatad with cn» of the stardards the
cross-correlation function *akes the greatest value, and the signal,
taken from the appropriate dicde of matrix/die, proportional to the

valua of corralation function, is maximum.

As the brezder of images is utilized optically opaque

transparency with the group of narrcw holes,

The principle of breeding cf images with the aid of the
optically opaqus transparency with the circular structure is
explained by Pig, 2. Number of holes in the transparency is selacted
equal to a quantity of memorized test patterns. The use/application
of this breeder significantly simplifies the diagram of ccrr2lator,
jts manufacture in practice dces not distor:t the image of the shape
being investigated, which with difficulty is achieved (by the
complication of optical system) by the use of the highest-quality

lenses and ajirrors.

The optical channel of correlator, vhich svitches on
device/equipment 1 of reproduction of the shape being investigated,
breeder 2, storage part of devicesequipment 3, can be realizad on one

of the follcwiry functional diagrams.
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The €irst varsion - lonslacss, whan light source flow falls
directly on the film from “hn shape beajing irvestigated. With the aid
of the transparency the shape being investigated is multiplied to the
identical copies and in the stecrage part of the device/sjuipment is

comparcd with enrtire multitude cf the mamorized shapes.

Second version - optical chann2l of correlator with condensing
lens, placad befsrs the breader and which makes it possible easily to

scale of the image of the shape being investigatad in datum plane.

The third version when transparency 2 fer multiplying the iumage
is placed directly before *he radiation source, and shape being

investigated after condensing lens.

Por r2cognition of the moving/driving shapes in the correlator
is provided the tape-drive rechanism, which consists of two
carriages, reducer, slectric motor 7 reference generator 8. During
the motion of film the signals from the matrix/die of photodiodes
reach maximum valie when the displacement of the shape being
investigated relativ2 to standard along the axis of displacenment is
absent, the identification of the shape being investigated is
conducted on the base of the determination of the ;axilun of the
signals, carried into storage cell of the unit of accepting the

solutions (see Fig. 1) on one of the algorithms of blind search. The
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diagram, which rralizes this alqgorithm 3s simple, it possesszs the
large operating speed (see Pig, 3) and consists of storaje c21lls on
capacitors 9, logic circuit, carried out on diodes 10, and p2ak
transformsrs 11, fcr example type MIT-2, the key/wrench of demand 12,
amplifi2r-1ipi¢t2r 13, sSchmidt £lip-flop 14 and keys/wrenches of reset
15. Signals wi¢h th2 matrix/d3ie of photosensitive devices, the
proportiosnal to crosscorrelaticn function of the compared shapes,
vill b2 brought in into storage cells 9, to each of which is set in
the conformity the completely sgacific shaps. Rhen the displacement
of shape is absent to electrcnic gate 12 it falls the
impulsa/momesprtum/pulse of negative polarity from amplifisr-limiter

13.

Joining to the center of the frame of the shape being
investigated at the md>ment of th2 absence of displacement is realizel
with the 3id of the gsnarator of 8 reference voltages, connected with
the shaft of the electric motcr ¢f 7 tape-drive mechanisms 6 (see

Fig. 1 anl 3).

Voltage fraquency is matched with the frame dimension and the
rate of broach. The negative pulse (interrcgation pulse), which
enters key/vrench 12, switches lcgic circuit on diodes 10 and

transformers of 11 isolatjons/liberations of maximum. Current

flcws/occurs/lasts only thrcugh that diode of logic circuit whiczh is

~ =
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connects1 tc th2 =211 with the greatest signal. As a result at the
output to this corresponding dicde of pa2ak transformer appears the
currznt puls® which enters the diagram of the irdication (or
recoriing) of thes identifi=d shapea., IT connection with the fact that
the isolation/liberation of peak sigral frcm all storage cells is
conductel simultanzously (in parallal) virtvally it is eliminated the
error, caused by the similarity of the identified shapes (signs).
Reset of capacitors 9 for each shape being investigated during the
motion of tape is realized by means of the time delay of the reset
puls2, taken from Schmitt trigger, relative to interrocation pulse.
Time delay is determined by the selection of the level of tha
operation of the Schmitt trigger and is selected smaller fourth it is

temporary/time the passage of 1ilm on the shape baing investigated.

Rasst puls> from Schmitt drigger enters keys/wrenches 15 and it

gives storage c2lls to the initial position,
Page 3.

The mock-up of the proposed device/equipment showed complete

efficiancy at the rate of tape handling to 200 shapes per minute.

Object/subjzct of invention.
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1. Optical corrslator, which contains device/equipment of
recons*ruction of image, cptically conn2cted with breeder of irmages,
sterage devica/zquipment, connactad with unjt of photosensitive
devizes by that cornected %o unit of making docisions connected
through reference generatcr with tare-drive mechanism, vhich is
characterizeld by fact that, fcr purpcse of simplification in ]

correlator, in i%4 breeder of irmages is carried out in the form of

optically opaque transparency with group of openings/aperturzs.

2. Device/equipment in p. 1, which differs in %terms of fact
tha+, for purpose of increase in operating speed during
idertification of moving/driving images, in it unit of making
decisions is carried out in the form of parallel structucre, which
contains in each chanrel electrcnic gate with input holding
capacitor, overall multi-input diagram of isolation/liberation of
maximum with key/wrench of request, connected amplifier-limiter,

connactel to Schmitt trigger and to reﬁ%rence generatof.
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