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Paqo 1.

OPTICAL CORRELATOR.

V. P. Ivanchenkov and P. A. Dyugay.

Invention relatt.s to the informational technology, in which the

extraction of essential signs/criteria from the image and ths

comparison of these signs/criteria with the placed in the memory

information is realized with th- aid of optical typs_ cocrelators, for

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

Are known the davicps/equipmpnt, which make it possible to

distinguish at a high speed cf image on the base of the principles of

optical correlation. one of thf fundamental elem.nts/cells of such

devices/equipment are the breeders of images, which convert the image

being investigated into many identical copies. In such

device s/equipment the multiplication is realized with the aid of the

mosaic of the lenses of fiber ccnvertsr, system of semitransparent

mirrors or prisms.
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I However, the manufacture cf these lovices/qquipment requires th;

high labor Irput, us?/applicaticn of a larga quantity of lenses,

mirrors, prisms. which substantially complicates the

construction/dssgn of optical correlator, increases its weight,

overall sizes and cost/value,

For the purpose of s.mplificaticn in thp diagram of the optical

correlator, which contains a breeder image, increases in the

operating spepd 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 the use of

a fiber converter, complicated sosaic of lenses, mirrors, prisms. The

manufacturs 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 compared images, is isolated in

the system with the aid of parallel type simple high speed diagram.

Fig, I shows the block diagram of optical correlator; in Fig. 2

- thi diagram, which elucidates the principle of the multiplication

of the shapa being invostigated and in Fig. 3 - the schematic diagram

of the block of making decisicns.

Optical type proposed correlator consists of device/equipuont 1
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of reproiuction of the imagi being investigated, breeder 2, which

reprosrhts transparracy with the group of rarrow holes, the storage

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 FD-3

whose number is equal to a quantity of ttst patterns, unit of making

decisions of 5, which indicates the class to which belongs the shape

being investigated, and tape-drive mechanism 6.

Page 2.

The 2ethod of pattern recognition is based on setting of the

correlation evaluations/estimates of the similarity of the compared

images.

With the aid.of the device/qquipment of reproduction 1 the shape

being investigated is projected/designed fer breeder 2, with the aid

of which we obtain many idantical copies. The comparison of the

copis of th. investigated shape with entire set of standard ones,

stored in the storage part cf ccrrelator 3, is realized with the aid

of the radiant flux from the illuminator oq the incandescent lamp,

passing through aach pair of compared images. The computation of the

cross-correlation functions of the shape being investigated with

entir% multitude of standard ones for each fixed/recordel position of
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shape is rPa1izPd virtually ir-tantly. With the coincidence of the

shap bpi.xg inv.stigat.id wi.th cnk of th, stardards thq

cross-corr-lation function takes the qreatest value, and the signal,

taken from the appropriate dicde of matrix/iie, proportional to the

value of corrqlation function, is maximum.

As the breeder 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 opaque transparency with the circular structure is

rxpliined by Pig. 2. Numbor of holes in the transparency is selected

equal to a quantity of memorized test patterns. The use/application

of this breeder significantly simplifies the diagram of correlator,

Its manufacture in practice dces not distort the image of the shape

being investigated, which with difficulty is achieved (by the

compl4.cation of optical system) by the use of the highest-quality

lenses and mirrors.

The optical channel of corr.lator, which switches on

device/equipment I of reproduction of the shape being investigated,

breeder 2, storage part of device/equipment 3, can be realized on one

of the following functional diagrams.
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The first vrsion - lensless, when light source flow falls

directly on the film from thi shape being irvest'gated. With the aid

of the transparency the shape being invpstigated is multiplied to the

identical copies and in thp stcrage part of the ievice/eouipment is

compared with Prntire multitude cf the mamorized shapes.

Second version - optical channel of correlator with condensing

lons, pla~ad before the breader and which makes it possible easily to

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

The third version when transparency 2 for multiplying the image

is placed directly before the radiation source, and shape being

investigated after condensing lens.

For recognition of the moving/driving shapes in the correlator

is provided the tape-drive wec)ianism, which consists of two

carriages, redu-vr, electric motor 7 reference generator 8. During

the motion of film the signals from the matrix/die of photodiodes

reach maximum value when the displacement of the shape being

investigated relative to standard along the axis of displacement is

absent, the identification of the shape being investigated is

conducted on the base of the determination of the maximum 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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.iagram, which rralizes this algorithm !.s simpl-, it posspss-s the

large operating speed (see Pig. 3) and consists of storage cells on

capacitors 9, logic circuit, carried out on diodes 10, and peak

transformers 11, fcr exampla typ! MIT-2, the key/wrench of demand 12,

amplifi.-r-liwit~r 13, Schmidt flip-flop 14 and keys/wrenches of reset

15. Signals with tht matrix/4.e of photosensitive devices, the

proportional to crosscorrelaticn function of the compared shapes,

will be brought in into storage cells 9, to each of which is set in

the conformity the completely srocific shaps. When the displacement

of shape is absent to electrcnic gate 12 it falls the

inpuls4/momertum/pulse of negative polarity from amplifisr-limiter

13.

Joining to the center of the frame of the shape being

investigated at the moment of the absence of displacement is realizel

with the aid of the generator of 8 reference voltages, connected with

the shaft of the electric motcr of 7 tape-drive mechanisms 6 (see

Fig. I ani 3).

Voltage frequency is matched with the frame dimension and the

rate of broach. The negative pulse (interrcgation pulse), which

enters key/wrench 12, switches logic circuit on diodes 10 and

transform-rs of 11 isolations/liberations of maximum, Current

flows/occurs/lasts only through that diode of logic circuit which is
V,
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conncctp tc tha =;M with th"- great;,st signal. As a result at the

output to this corresponding diode of peak transformpr appears the

currant puls? which entsrs the diagram of the. indication (or

recorling) of th! identifi, d shapq. In connoction with the fact that

thc- isolation/liberation of peak signal from all storage cells is

conductFA simultansously (in paralle~l) virtually i.t is eliminated the

error, ciusnd by the similarity of tho' 3_1ntified shapes (signs).

Reset of capacitors 9 for each shape being investigated luring the

motion of tape is realized by means of the time delay of the reset

pulsa, tik?n from Schmitt triggpr, 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 film on the shape being tnvestigated.

Reset pulsa from Schmitt trigger enters keys/wrenches 15 and it

gives storage calls to the initial position.

Page 3.

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

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

object/subject of invention.
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1. Optical corr;lator, which contains device/equipment of

reconstruction of image, optically conn'.cted with breeder of images,

steragn dvici/-quipmPnt, connqctqd w.th unit of photosensitive

devizes by that corn~cted to unit of making docisions connected

through reference generatcr wih taFe-drive mechanism, which is

charactprizi by fact that, fcr purpese of simplification in

correlator, in it breeder of inages is carried out in the form of

optically opaque transparency with group of openings/aperturas.

2. Device/equipment in p. 1, which differs in terms of fact

that, for purpose of increase in operating speed during

identification of moving/driving images, in it unit of making

decisions is carried out in the form of parallel structure, which

contains in each channel electrcnic gate with input holding

capacitor, overall multi-input diagram of isolation/liberation of

maximum with key/wrench of request, connected amplifier-limiter,

connectel to Schmitt trigger and to rePercnce generator.
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