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ASYMPTOTIC EFFECTIVENESS OF GENERALIZED V-FILTERS

Vo T« Dolgochub and M. B. Sverdlik

A method of synthesizing tilters which maximize th2 ratio (¢) of
the square of the peak modulus to the sum of the squares of the side
lobe moduli in a certain range of the reciprocal ambiguity function
was proposed in “1). One version of the realization of these filters,
called generalizedV -filters, consists of a delay line (DL) ([N13) with
leads to which complex weighting factors are connected. The duration

(T¢) of the filter's pulse response can be equal to or greater tham
the signal length (T ¢ While the intervals between the leads (ri)
are equal to or shorter than the discrete (1 signal length. The

smoothing filter at the outlet of the DL is matched vith interval ..
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Report [ 1] showed that parameter o is the nondecr2iasing function
of ratio Teé/T. The analysis of the output signals of the
calculated filters shoved that parameter ¢ essentially increases with
the increase in Te/Te ; parameter p (the ratio of the peak to the
maximum side loop) also increases simultaneously, while p (the
normalized signal/noise ratio) decreases. The main peak narrows and

parameters 6, pu and p decrease as interval . decreases.

It is convenient to estimate the asymptotic efficiancy of
generalized V-filters by comparing them with the well-known Mosk and

Urkovits filters.

Theoretically, this filter [ 2] makes it possible to suppress the
side lobes of the output signal to the zero level (her2 6 = =, u =
=) . However, the pulse response of this filter cannot bhe realized. In
view of the behavior of parameters ¢ and u, ve can assume that
V-filters asymptotically approximate Mosk filters at w=m and with
the increase in ratio 7¢/T¢ . To confirm this assuamption, we
calculated the root-mean-square deviation ¢ of the frequency
characteristics of generalized v-filters from those of the Mosk
filter. Figure 1 shows the dependence of ¢ om T¢/7c for a
15-position biphase signal. The curve shows that the value of
actually decreases with the increase in Te/T. § at Te/Te=3 the

value of ¢ is already forty times smaller than that of : at
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Te/Tc=1. At Te/Te=3 the parameters of the output signal from

the generalized V-filter assume the values o = 177, y = 28, p = 0.78.

Thus, it follows that the asymptotic estimate of parametar p of
a generalized v-filter is determined by the value of parameter p of

the Mosk filter. For the example in question, the asymptotic value of

Pagnu= 0,66.

Thus, generalized v-filters with controlled pulse response time

make it possible to realize virtually any approximation of Mosk

filters.
The frequency characteristic ®(jw) of the well-known Urkovits
filters is defined as [ 3)

@ (jo)=S* (j0)/1S (jo) I

vhere S(jw) 1s th2 signal spectrunm.

It is obvious that with this form of the frequency
characteristic and infinite widening of the spectrua, the output

signal is a delta function, while parameters 0=w. u=o, p=0.

Urkovits filters are optimum for isolating signals against a

background of reflections off local objects; however, th2y cannot be

FID=-ID(RS)I-0392-77
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realized in practice.

Since the passband of a generalized V-filter widens with the
decrease in jinterval ™, the duration of the output signal peak
decreases, which makes it logical to assume that generalized
V-filters approximate Urkovits filters during asymptotic widening of
the passband (m—0). Indeed, the analysis cf the freguency

characteristics confiras this hypothesis.

The comparisoan with Urkovits filters was made in the area under

the frequency characteristics in sections

0h<Ifta l/ta<fs<2/ta, 2t <fs<3/ta

Figure 2 shows graphs of the redistribution of area depending on
the interval w at Te=Tc As the graphs indicatz, ta2 nature of
the redistribution indicates the approximation of the gesneralized

Vv-filters to the Urkovits filter.

However, vwe must keep in mimd that widening the passband of

generalized V-filters at Tp=Tc causes an increase in the side

lobe level. Th2ra2fore, it is necessary to increase ratio TT. in

order to decrease the side lobe level.

Thus, ve can say that generalized ¥y-filters asymptotically

FTD=ID(RS)I-0392=77
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approximate Urkovits filters with the increase in ratio T¢/Tc and
widening of th2 passband; therefore, they can be considered to be the
practical realization of the approximatiom of Urkovits filters with

controlled memory and passband.

Received 29 71
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Fig. 1. Eoot-mzan-sguare deviation of frequency characteristics of

generalized v-filters and Mosk filter (w=mw) ¢

Fig. 2. Graphs of redistribution of area under frequency
characteristics of generalized V-filters (T¢=T, , the broken line
shows the area of the corresponding section for the Urkovits filter):

a, b, ¢ - sections f,, f, and f;, respectively.

$ S

; » T =R e
I'74 4ol — Lol —
40 \\ m‘/”' s A Sy o [ L /

N /

20 £ 2l —— 20 /]

P W N - 10

1 2 3

‘:'51.1} 'ZJ‘_#SZ,/I,faJ&IISZ/[,
a

FTD=-ID(RS)I-0392=-77

s et A ——— . - e A s e, T —




UNCLASSIFIED

SECURITY

CLASSIFICATION OF THIS PAGE (When l)nlllLFnh-rmID

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

T
9

I'D

' REPORT NUMBER

-ID(RS)I-0392-77

4 TITLE
A QYN
.( Y TP

V-FIL
-

17 m

Ve 4.

7. AUTHOR(s)

[2. GOVT ACCESSION NO| 3 RECIPIENT'S

ATALOG NUMBER

|
- —_— — e
and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
TOI‘I\I L‘}JFE 'VF‘PI\/}:I\ILF‘ Q O}V E“IJ T LT '71.‘1) 'I‘I,a.n;la.t -i.(‘/rl
= C SN O " GENERALLZED 6 PERFORMING 03G. REPORT NUMBER
ThRS
SR e T T i coNTR A O GHANT NUMBERTS) ]
Dolgochub, M. B. Sverdlik en:

Forei
Aly P

o
S. O

3 PERFORMING ORGANIZATION NAME AND ADDRESS

gn Technology Division
orce Systems Command
Adlr Horce

e o
10. PRO

AREA & WORK UNIT NUMBERS

GRAM ELEMENT PROJECT, TASK

ONTROLLING OFFICE NAME AND ADDRESS

12. REPORT DATE

November 1972

13. NUMBER OF PAGES

6

T4 MONITORING AGENCY NAME & ADDRESS(if different from Cr

ntrolling Office) 15. SECURITY CLASS. rof this report)

| UNCLASSIFIED

SCHEDULE

15a. DECLASSIFICATION DOWNGRADING |

Appro

16. DISTRIBUTION STATEMENT (of this Report

ved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT

of the abstract entered in Block

20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

09

Passgenn

20, ABSTRACT (Continue on reverse side If necessary and identify by block number)

DD 52", 1473

L e ) R

EDITION OF 1 NOV 65 IS OBSOLETE

UNCLASSTFTIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

L e




DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

AN N MICROFICHE ORGANIZATION
A205 DMATC 1 E053 AF/INAKA
A210 DMAAC 2 EO017 AF/ RDXTR-W
“3L4  DIA/RDS-3C 8 E404 AEDC
COL43 USAMIIA 1 E408 AFWL
C509 BALLISTIC RES LABS 1 E410 ADTC
C510° AIR MOBILITY R&D 1 E413 ESD
LAB/FIO FTD

€513 PICATINNY ARSENAL 1 CCN
C535 AVIATION SYS COMD 1 ETID
€557 USATELE & NIA/PHS
€591 FSTC 5 NICD
C619 MIA REDSTONE 1
D008 NISC 1
H300 USAICE (USAREUR) i
POOS ERDA 2
P0O55 CIA/CRS/ADD/SD 1
NAVORDSTA (50L) 1
NAVWPNSCEN (Code 121) 1
NASA/KSI 1
sLL IES/RDPO 1
AFIT/LD 1

FTD-ID(RS)I-0392-77

MICROFICHE

N

v W




