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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a A,a PP R, r

S B 6 E, b C c C C s

ZE B . 7T T a T, t

r , Y y U f Y U,
7 )7Dd ( 0 4s F, f

E Y, ye; E, e* > × X x K, kh

'W ,: c Zh, zh u U u Ts, ts

3 31 Z, z Ch,c
- L H i, L i-, -K it, .' "U __ wi Sh -h, shch

MM 1 , b 1.

-H .", n = -- 9 3 e-7 Ao L W Y, y

- 17 m, !- Ya, ya
*re initially, after vowels, and after , ,- e elsewhere.

When written as i in Russian, transliterate as y or i.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian Eng ish Russian English Russian English

sin sin sh sinh arc sh sinh - 1
coE ccs ch cosh arc ch cosh -I

tg tan th arc th tanh -1
ctg col cth arc cth coth I
sec sec sch s arc sch sech - !

cosec csc csch csch arc csch csch - I

Russian English

rot curl
ig log

GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc.
merged into this translation were extracted
from the best quality copy available.
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CONVERSION OF SPACE-RECORDED CODES INTO

ELECTRICAL BY THE OPTICAL METHOD

Yegorov, Yu.V., Naumov, K.P.

Correlation systems of the optical type jI, 2, 3], which recently

have been used extensively for processing radar signals, can be used

for the generation of complex electric signals. In a system of such a

type (Fia. 1) the electric signal on the output of the pnotzetectoi- is

ottained as a result ot the correlation of the signal which is

spatially recorded on transparency T. The signal has a short radio

pulse which is passrng in a transparent sound duct of an ultrasonic

light rreodu1ator 'UZMS Here the radio pulse "reads" the space signai

frocr th¢ transpa-ency ccmvertina it into a time [signal].

A: a K Ynrwr, I, ir: the systet which is shown in Figure I the

out' r v I taa- w :1 1 .e

Ua'Lr C) -O/4.4 A ('t71

where U 1 (yV u2(x - complex envelopes of the signal and the

trarsparer._J r 12 'C - envelope of the correlation function of the

initial signals: _() - frequency of the carrier signal in the UZMS.



Figure 1.

Key: (1) UZMS; (2) Collimated light; (3) Diffraction orders;

(4) FEU; (5) Band amplifier; (6) Modulator.

It is evident that undistorted read-out would be possible only

when 1'U) ): if read-out takes place with a pulse of duration to

then, as can be ottained readily from the correlation integral, the

minimum duration of the front of the signal which is read out is equal

tc- tc0 , ar.c! t:e- mrinimal distance between two, successive pulses

(interruptions) of the transparency should be no less than 2 vrtc

A:, expeir nrt investigation was made of the read-out of a s~ana-

frir. a transparency which was made by the photo method in the form of

&,ar,;.:tu6it d ff~acljoi. aia ric:. nidu ipulateci in phase relative to thi*-

space cariei fE, I imr) in conformity with the law of pseudorandom

binary sequencce with basE 7; the overall length of the transparency

was 1-1.45 mrr. Figuie 2 shows in a strongly magnified form a small

poi-tior) of the transparency, illustrating its structure. The read-cut

pulse had a carrier of b.311 MHz, pulse duration varied from I P.s to u.2-

ps. Th,- read-out was made of different sectors of the transparency

with a lenatth from 2C rm to 171.45 mm.



Figure 2.

Figure 3.

Figure 2 s~:&: tL; osilloqraw of the signal which was read cu

from ar. apeituyE of "iJ mrm with a pulse to=G.5 ps. The result of the

read-cut is a ptsr-manjrulated radio signal, the changes of state of

phase cf the ca.:c i. 3r 3 . l MHz) conform to the passing of the enveioes

through zEro, an(- the duration of the pulse fronts is equal to

t .E {cn.K . :.. - ; iion on the oscillogram corresponds tc

2 . E ,

The first four pulses (on the left) correspond to the four phase

interruptions or that particular segment of the transparency (Fig. 2).

The experirert confirms the possibility of generating electric

signals by the optical method, and the structure and type of s~ana]

geneiated aie determined only by the structure and type of

4
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transparency. This distinguishes this method of signal generation

favorably from the known radio-engineering methods.

Bibliography

1. Slobodin, L. , TIEP. v El, 1963, No 12, p 1753.

2. Arm, M. , Lambert, L. , Veysman, I., TIIER, v 52, 1964, No 7, p 897.

:. Felstid, Ye.L., Za~ubzhiaja radioelektronika (Foreigrn

Radicelectronics), 1969, Nc 3, p 3.



CORRELATION PROCESSING OF PERIODIC BINARY
PSEUDORANDOM CODES BY THE OPTICAL METHOD

Yegorov, Yu.V., Naunr,--v, K.P.

optical systems of correlation processing of radio signals [1. L

3) have ac va,-.aaes over radio engineerinQ in their multichanneiir-j

i eZslt_:.~ _;_ _r thz twc- -dimernsicnal nature of the f irs* an_ sini i

in -obt a ir, ir;c: ,l ~e .a i -r f u nc t ions o f c om plex-- s ialaIs . Tn e t e s J s cv

a: e x I ,_ :r:. : r t hE- c o! rela t ion p roce s s in raf a tin ar y p s eu"id ra -d

-. 3

A

Key: (1 UzmJ: ()Collimated lqht: (3) Diffracticn orders.

(141 FE'J: (5) Band ampl.,fiei, (6) Oscillogiapc: (7) Modulator;

P cd cier) pr P + -



The code generp'cr forms a binary sequence of pulses according tc the

rule [4]:

where i: 7  8, 9, and - - -ci, d, f.

The duration of the code is equal to 127 to, where to - duration of

cycle. ecual to I Ps. After the balance modulator a phase-manipulated

radici signal (f of carrier = 6.35 mHz) is obtained which enters the

ul raE-<. ;ic lig!t rcrdulatc (UZmS) . The modulator is a cuvette witL

alcohol in which a piezoceramic element (type TsTS-19) ex-ites

ui trasc .ic wave.-  FigurE 2 shows the oscillogram of a pc.rticn cf thp

sQraI wh ch 1s7 bena processed. In conformity with the code the

t i ansr arer, was madc- ir. the form of an amplitude diffraction gratinc

rhas -- r,- :ae e --hF+ spact carrter and eq< t- i

Faourc ..

L L Fe ca.; .tn voltag;e e o u

th L a -3arT: : E 1 I c f :



US-,Vj = A J U, ()u', )= [ , rv
SA ,,I() cos [Wo r. e(')],

where ul(x) and u2(x) - complex envelopes of the signal of the UZM , a:,A

the transparenc,: '- I:( 'C) - envelope of the correlation functio-, n f

these signalF (,- carrier frequency.

A'
/ - _
2N

7-, . . - i-,-r cf the envelope oi the autccrreiat ,.

I. 'A sin.i,l marpulated in phase by a pseudoranc

t- - "as seven [4] iS- sncwn in. Fic , e

i i->-, IC! functoci. cf the sional and the transparency whick

i e e:.x ; 1r:. tally is shown in Figure 4. The observed

d if& e - i th.l exErriirenta' correlation functions and theoretical

: - _factcrs: the imperfect form c,f the rac> -

s1ig:._ F a. ,':ae co. fortuity of the t ransparency to the s cr.

. f. ' -: :rc ropei tia- of the band amplifier and the aberrati.-ns

8



the optical system. The inflience of these factors on the correlation

function can be calculated thioretically.

Figure 4.

Thus the experiment confirms the possibility of correlation

processing cf complex lengthy radio signals (signal length 127/us

,ja nnsr us in wcI" [2 j) ly the optical method. With replacement cl

lens /i by a:j :istigmatic p,;i the system is conver-ted to multicla n nEi

- t, t r.s 1oo. t[e processing cf anctne: signal is connecte.

on y wit' redLjcempnl of th- transparticy.
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DIFFRACTION SPATIAL OPTICAL LIGH1 MODULATOR
WITH CROSSED ULTRASONIC FIELDS

Yegorov, Yu.V., Naumov, K.P.,

Diffraction ultrasonic light filters (UZMS) are the mcst effective

means for entering radio signals into operational optical processinc

systems. In this woiV a review is made of the technical feasibility cf

an astigratic optical processing system using crossed UZMS instead c:

the single-dimensional modulator which is usually used.

Fl<ur e i :a c,. yc ' f the modulator, tne mcdjlat1i fa 1elcI

of which is formed by Lw orthogonally crossed ultrasonic travclIna

waves with envelc es u. and u,, excited by converters P 1 and P2. In

the accepted sy_-en cf cccrdinates the envelopes u1 and u 2 have the

form of waves

I C
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The collimated light, directed perpendicular to the plane of the

modulator, is modulated by waves (1) and enters the lens astigmatic

pair with axes x., yo such that x0 - the coordinate along which the

Fourier transform is fulfilled, and yo - the coordinate, relative to

which the actual image is formed in the plane of the photodetector. If

the system. of cocrdinates (xo, yo) is turned relative to the systen ,x,

y) by the angle 6, then after the conversions of the coordinates the

waves. I are reduced to the form :

U t 4. g(- 't U ) (<,- -i ,. -t..X,

TA: : 'I. 4iT ', Ef 4,' c( -a , .*7-

I/'= tri s F V ¢ C t I- a] LI ra,:.:.

Urd-- t- e assurrtici. of the properties indicated for the optical

"' , ' ,: ,- . - it ,. t ICa "' o i e lectiica l r i a l iecc :.o -2

or, thf cutp, ir *rc, ir. a to, the integral

,( .)=-r if4 cr +e)%d (3)



Here: _ - g"

A- aperture of the optical system.

The integral transformation (3) which is made by the optical

system has a different mathematical meaning with different methods of

indication of light distribution.

Actually, if / b=O (i.e., S=I, C=I), then

(4)

ThuE in this case the distribution of light in the output plane will be

df,--: :,H J_ L-, a fur,.- -. :, cf irutual correlation of the envelopes u" a-.d

the- raxmui cf whIch has the coordinate ti

If 2/" C-, C , ther. in the case of using spatial

photoelectric inteinrac - the photodetector and band-pass

filtratior the envelope of the radio signal will be proportional to thE

Intearal [--'j:

= ' S .leV[(f,- J - w, U1) 10V, (5)

iL



which is the convolution function of the envelopes. It is interesting

that in this case the dependence of the integral on Yo disappears.

If (OC4f4 ;, ) , then the light distribution

on the output will be described by the integral

CA (6)

where . Consequently the distribution is determined by the

function of mutual correlation of u I and u 2 with the variable scale

coe±ficient m relativE to the variable t, and

ThuL- the USE cf the device described in an optical system makes it

PFcs-tlE: 1" tc. carry out correlation processing of radio signals waiz

a spatial separation cf the output signal (including in the case of

variab - tim'F scales of the signals) ; 2/ to distinguish thp time signal

w h i is proporticnal t the convolution function of the signals tco

the function of mutual cri relaticn of the two "mirror" signals,.
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