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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Bloc k Italic Trans literation
A a  A a A , a P p p p R, r

£ 6  B, b C c  C c  S , s
B B B I V, V T i 7 m T , t

r r  r a G , g Y y  Y y U, u

fl ö D , d F, f

E e E a Ye , ye; E, e* X x X x Kh, kh

H~ ~ Zh , zh ~ 4’ q Ts, ts

3 3 3 s Z, z -i ~ q .
~ Ch , ch

V i.i H u I , I Ui w ill w Sh , sh

R a y , y U.~ u~ ill aq Shch , shch
K ~ K , k b ~
17 a L , 1 ~ Y , y

M M  N , m b b  b e
N H N , n 3 3 9 ‘ E, e

0 0 a 0, o ~ to K) ~ Yu , yu
17 n F , p A ~ 2 Ya , ya

*~~~ In itia l l y ,  after vowels , an d af ter b, b; e elsewhere .
When written as ~ in Russ ian , transliterate as ye or ë.
The use of diacritical marks is preferred , but suc h marks
rr~ay be omitted when expediency dictates.

GREEK ALPHABET

A irha A ~ Nu N v
Be ta B ~ Xi E

~am~a r y Omicron 0 o

Delta P1 II iT

Epsilcfl E c Rho P p p

:eta Z ~ Sigma E o c
Eta H ~ Tau T t

Theta 0 8 $ Upsilon T ii

Iota I i Phi ~
Kappa K )t K ~ Chi X x
Lambda A X Ps i
Mu M ~ Omega
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RUS S IAN AND ENGLISH TRI GONO METRIC FUNCTIONS
Russ ian English

sin sin

cos cos

tg tan

ctg cot

sec sec

cosec CSC

sh sinh

ch cosh

th tanh

c t h  co th
sch sech
osch csch

— larc sin sin

arc cos cos~~
arc tg  tan~~
arc ctg cot~~— larc sea sec
arc cosec csc

arc sh sinh~~
arc ch cos h~~— larc th  t anh

— larc c t h  c o t h
arc sch sech~~
arc csch csch~~

rot curl
ig log
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TRE T1~! flF A L o r , A R T T 9 M I C  A M P L I F T T ~R IN D E S I G N I N G  AN A L T E R N A T E — P E R I O D

CONPEWSAP~)R FOR PAS~TV? .7AMMTNG

L. D. V i l e~ ov , F. D. Laorhik , A. P. tukoshkin ,, Yu. Y~. M~ nakhov , and

A. A. Chuie

ABSTNACP W~ o~ami~ p f~he qu~stion of using a logarithmi : r?ceiver in

~i~~ ignina a11ernat~ —period compensation of passiv e lamming. W~ giv~

~~ es$~j m~~~p of tha t~ c$ ion efficiency. END ABSTRACT

1. OP~PA~ TNG PPTN TPLE

u~~~ of ~ l t v ~r n a +~~—per ioci  s ub tr a c t i o n  at  ~~~ output of a

1in~ ar r~~ eiv~r makes it possible to tietect veak ~igna1s from moving

‘~~ qet~ m~ ainst a back qrounl of passive jaaainq . As a ru1~~, a

~~~~~~~ ~ - -- ~~ 



DOC = iSO? 2

requircmc’n+ for a3suring a given dynamic range is imoos~ 1 on such a
system. One way of sat isfying this requiremen t is to replace the

linear r~cei var wt h a logarithmic one.

Fi~ ure 1 sh,ws ‘~he block diagram of a system for compen sating

~or p a ssi v e  j a m m i n g  with external coherence. We know that the basic

disadvan~~ qe o~ i system wit)’ external coherence is ~he loss of

signal in ‘h~ absenre of a background of interference reflections.

~owever, j c  passive lammin g is of an extended nature and is uni r orm ,

+ht, use of a logari’hmic receiver makes it possible to r~lia inate this

‘isadvan’ jqe. For this ourpose , at the input of the log r?cefver is

linoar staqe 1 ~~~~~ gain is switched at the repetition rite.

~vi’chinq of 1 1t~ids only t~~ a change of the constan’ ao.ponen 4 of

‘he in ’e~feren’~e it ~he outnil t of log receiver 2, and has no effec+

on disprirsion at the output , since dispersion at tho ~u~ ut of

logarithmic ‘ransformation Is constant . The low—freq’~’nc~ rhanqe of

the rons’ant compOnen t is suppressed by upper-frequency filter ~~.

Compensator Li suhtra~ ts two vol~ aqes: the undelay ed (a’ ~he output of

~ and  that delayed ~y a period (at the output of 5). W Ith total

aiternate-neriori (or cross— period) correlation of interferene i• is

suppressei. If Phare is no noise, the signal of the previous period

is not equal to that of the next period , since unit 1 changes the

receiver g a i n  during ‘he neriod. Therefore, at the ou~ pu t of ~ in

‘his case as welt I hore is separation of the signal.
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?. RA SIC STATISTTCAT . CHARACTERISTIC S AT TIl E C O M P E N S A T O R  DUT PUT

The signal of reflection from local objects is represented in

‘he form of narrow—ban d random processes. Then , with action of a

signal aga~ ns’ a background of interferen ce, considering the internal

receiver noise, the input voltage

%(~~~~~~~+F~~)-~- ~~~ (1)

where ~~(t) is th~ vol’aqe of internal receiver noise: ~~~~~ is the

voltage of passive lamming; ~~~~~~~~~ is the siqnal vol’aqe. ,(t).~~ (t) and

~~~ are distributed by the normal law with zero mea n , w h i l e  their

envelopes — (‘~~ 
‘~k ,  and R.(t) — are distributed by th~ eay leigh law.

~c nerassary to find the probability density at ‘ho o u t n u t  of ‘he

compensator t h a t mak e s  the t r a n s f o r m a t i o n:

;~ --~~ - . (2)

where ~~ m l  t, - t w o  m o m e n t s  of t im e  separated by the repetition 

—- :_.  ~~~~~~~~~~~~~~~~~~~~~
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a and h - constants of the logatithaic receiver.

The probability density at the outpu t of (2) is

r c~ 1 -

— ~~~“.
.. ...-. -~~ -~ - ,  ~~~~~~~~~~~~ - -

~~~~~

- 
— -— 

•, 
(3)

~~~~~~~~~~~ ~~~L4\~~~~’JJ

where  P - envelope of the  corre la t ion coe f f i c i~~nt  ~~(t t )  a nd

~~
(
~~ 2) :

~~~~ a n d  
~~~ 

— dispersions f(t 1) and f(t2).

The ~nvelop~ of ‘he correlation coefficient &~(‘~~) mn~ ~~(t 2 ) with

a signal on ‘h~ hack~ round of interference , considering internal

receiver noise for optimum speeds:

_ _ _ _ _ _

J i ~: 
- 

.
. .
. ~!“‘ ~

—

~~ 
([I + (~~~~~~~~ui~~~~~~~~~

’ (Li)

vh~ rp P1, — envelope of correla tion coefficient ~~~~~ ;

P.~ envelope of correlation coefficient ~.(I).

Por average eneels:

.!!i . 
~~~~~~

. 

~ 
p, !~L . .frz.

~ ~~~~~~~~~~~ 
(5) 

- --
~~~ 
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When aPproxim ating W (x) by the norma l law , the formulas for F

and I) ar~ simD1i~ ied , and ‘he detec+ion equation has the for m

D =2 4) ~~ - 
~~- - _:..LL~LLLL~.j, (6)

wh ere 
~~~~ 

— di sp er s i o n  of x w i t h  no s ignal ;

— dispersion of x with signal;

— incre~ ent of constant component at out put of compe nsator,

causing c~iona1 suppression :

(7)  

2 - . (R)
‘ ;:-

~~~~~ 
i~
,

r ., .~~ ~~
- - ,  .4 . a e f-.

~~~~ ~~.. ~~~~~~~ 

-

. 
.. (9~

L -

TRP ~‘SUL1’S OF TUPORETICAL AND EIPFR!MFNTAL STUDIES

The ~etecti,ri efficiency was estimat ed for a noise-like pulsed
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sir i n a l reflected f r o m  a moving  t a rge t  agains t  a b a c k gr o u n i  of passive

lamming, with consid~ ration of internal receiver noise. The

i n ’erp er iod nroc~ ssing of ‘he pulse t r a in  at t h e  o u tp u t  of t h e

compens at or  was  l o n e  u s ing  a d ig i t al  a ccumula tor .  Two a dj a c e n t  pulses

were considered ‘o h~ uncorre l ated , which  is v a l id  jf  we r e t u n e  t h e

frequency of the transmi tter every two repetition periods.

The radi ation pattern was approixuated by a rect3r~1l?.

ra i culafions wer~ performed for the following qualita tive

relat ionsh ips:

/ ~s i g na l / i n t e r n a l  receiver  noise r a t io  %~—) = 15 I B ;
uL~z

s~ ira ’ corr~ la’~ on coefficient P~ = 0 . 9 9 ;

na~ sive lamm jn ’i correlation coefficient P,~ = 0 .9~~ ani  0 .97 ;

n u m b e r  of p u l s~~ in  t h e  sequence n 12.

Figure ° sh o w s  ‘he ‘heoretical charac’eristics of d et e ct i o n  a t

‘he output of t h e  discrete accu mulator for optimu m target speeds ,

where the phase of ‘he signal changes by (2n + i)w with n (0, 1, )
,

...) . The nrob ab llity of a false alarm is 1 0 2 . Prom the gra phs we

~ ee ‘ha ’ a s i g n a l  can be detected with a probabili’y T) 1.73 when

_ _  

- - - 
~~~ ---- ~~~~~~~~~~ 

_:~~~
-:

~
-._

~~ —
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r~ =10~ an i  
~ 

.
~
- ‘ .) = 1$ dB. Experimental studies gave good

confirma tion of the theoretical results.

W her d~ signinq ‘he examine d compensator it should he rememher e~
t h a t  inacc~ir a c y  of the logarithmic characteristic of th~ a mplifier

shou ld  not exceed 1~~O/~ , while ‘he signal ~lelay ‘inc in ‘h e  del.~~
lin~ should he matc h~~l with ‘he period of the radia’e1 signals .

1. ~~~~~ us~ of lo~ ar ithmic amplifiers makes i’ nossible ‘r~

protect  t h e  sass ive  i a r n m 4 nq -omp ensa ’or f r o m  over l oa  T i p 1 .  Tn t~ ;i~
ea se i f s  e f f i c i e n cy  is i n s i g n i f ic a n t l y  r e d u c e d .  Det e c t i o n  is r~~a l iz e l

I a, ~th~ ra ’io ~~—p = -15dB when ~ ‘ 1 0 2 .

2. “he use of a l t e rn a t e — p e r i o d  k e y in g of the ‘i~ in in conjunction

w i t h  a log.~r i t h m i :  a mp l i f i e r  m a k e s  it poss ib le  tp  e l i m i n a t e  s i g n a l

dropou t in svstei~ with external coherence in the a!~~ence of

reflec’jons ~
?rom local objects.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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pie.  1 . Rloc k r i i a V - a m  of t h e  c o m p e n sa t i o n  s y s t e m .

“ i r i . 2
• T h e o r e t i — a l  ch ar a c+ er is~~ics  of 4et~~ct i on .
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