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Abstract: Hidden device resonant multi-slit antenna used for vehicle Doppler speed
meter radio-electronic repression designing stages are considered. ISKRA-1 is used as
vehicle Doppler speed meter. Radar-detector Escort Passport 9500ix is used together
with hidden device of radio-electronic repression. Imitation distraction interferences
are generated for radio-electronic repression and well-known decision of the signal one
coordinate elimination is used in the subject area didn’t connected with the armed forc-
es. Also designing is made taking into account the parameters that are applicable only
during vehicles established speed limit monitoring.
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Aunomayua: Paccmompensl 3mansl HPOeKMUpPOBAHUS PE30OHAHCHOU MHO20ujenedou
AHMEHHbL CKPLIMHO20 YCMPOUCMEA PAOUOINEKIMPOHHOZ0 NOOAGHeHUs OONIEPOBCKUX
usmMepumeneti CKOpOCmMuU MpAHCNOPMHBIX cpedcms. B kauecmee 0onieposckozo usme-
pumens ckopocmu mpaHcnopmusix cpeocms ucnoawvszoéan MCKPA-1, coemecmHo co
CKPBIMHbIM  YCIMPOUCMEOM  PAOUOIIEKMPOHHO20 NOO0ABIeHUs UCHOIb308AH  pAdap-
demexmop Escort Passport 9500ix. [{ns paduosnekmponnozo nooasienust popmupy-
JOMCsE omeemHuble UMUMAYUOHHbIE YBOOAWUe NOMeXU U U3BeCNHOe peuleHue no ycmpa-
HEHUI0 CUSHAAA NO OOHOU U3 KOOPOUHAM NPUMEHAEeMCs 8 NpeOMemHoU obnacmu, He
CBA3AHHOU € B00pYICEHHbIMU cunamu. Takoice npoekmupoganue ycmpoucmea opmu-
POBAHUsL NOMEX NPOU3BOOUMCA C YUemOM NAPAMEempos, NPUMEHUMbBIX TUlb 80 8peMs
KOHMPOJISL YCMAHOBLEHHO20 CKOPOCMHO20 PeXCUMA MPACHNOPMHBIX CPeOCma8.

Knrouegvie cnoga: cxkpvimuoe ycmpolicmeo, pPe3oHAHCHAs MHO20Wenesds aHmeHHd,
00oNNepoBCKUll UsMepumenb CKOpocmu, padap-0emexmop, omseemusle UMMUMAYUOHHbBLE
y8oO0suUe noMexu.
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1. Introduction

Not basing on the designing process it could be told that research object
is the following: hidden device used for vehicle Doppler speed meter radio-
electronic repression (further it would be called as repressor) located under the
vehicle hood with length of X centimeters and weight of Y centimeters and can
be represented as electromagnetic field generator energizing multi-split antenna
executed as rectangular waveguide with specific dimensions (length, width and
height) operating in H;, wave emitting mode.

As for multi-split antenna designing process is based on antenna design-
ing which provides required directivity pattern or directivity coefficient and it
consists of the following stages [1]:

1. Type of antenna and type of slits are made proceeding on required

microwave range and required emitting field polarization;

2. Required amplitude-phase distribution is made;

3. Constructive estimation is made where the main role is splits energiz-

ing for required amplitude distribution providing;

4. Antenna electrical estimation is made (directivity pattern, directivity

coefficient, Z;, and etc.).

Let’s separately specify each designing stage to estimate multi-split an-
tenna missing parameters wherein strict estimation methods are connected with
significant financial difficulties that’s why their usage for engineering estima-
tions is impossible and it means that approximate method appropriate for reso-
nant multi-slit estimation should be used — power method.

2. Type of antenna and type of slits

For required emitting field polarization obtaining cruciform slits slotted
in wide waveguide sides at a quarter of its width from the midline are used. For
normal emitting maximum formation resonant multi-slit antenna in the form of
lengthwise slits system located in chess order at half wavelength apart is used.
Waveguide supplied with short-circuited piston in the end. Also for these slits
matching possibility with feeder half-wave slits are used. Directivity pattern in
the parallel to the waveguide axis plane has a directivity depended on slits quan-
tity. Directivity coefficient is approximately equal to tripled slits quantity [2].

Multi-slit antenna slit width is chosen from electrical durability condi-
tions (for transmitting antenna) and from required bandwidth (for receiving an-
tenna) according to the following formula:
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kRES UMAX
ds =—/—, (1)
s ELIM
where kprs = 2: 4 — disruptive voltage reserve coefficient and the more it is the

more is reserve that's why let be kpps = 4;
Uyax = \/27—2 — slit center voltage amplitude;
p)

Py, —slit emitting power;
Gy, — slit emitting conductivity calculating in the following way:
o ~ 25
X ™ 7200m?’
where Ry = 73 Ohm - half-wave symmetric equivalent vibrator emitting re-
sistance referred to slit center current amplitude;

E;jm = 30 kW /cm — field voltage limit value when electrical disruption
is coming under air normal atmospheric conditions.

Let’s find slit emitting power Py taking into account reemitting with
signal generated interference on the vehicle Doppler speed meter (further it
would be called as meter) receiver input operating power — Ps [3]; taking into
account wave fading coefficient in the meter waveguide taking into account
waveguide length in the receiving side — a’ [4]; taking into account meter
horn-lens antenna gain coefficient using it as receiving one — Dy [4]; taking
into account reemitting with signal generated interference distribution way
losses — ap;srr [B]:

Py =P+ a’ — Dpey + apsrr = (—130,4) + (=2,9) — 17,9 + 123,3
=—-27,9dB =10"27°W = 1620 x 107° W. (2)
Let’s find slit emitting conductivity Gy:
09Ry  09x73

~ = = X -6 .
Gy 720072~ 720072 925 X107 W. (3)

Let’s find slit width ds:

P
krgs | g2 4 [1620 x 1078
= X 925 x10° _ 4 26 ()
ST T Eum 30 x 103 /5 Hm

In order to provide resonant multi-slit antenna construction manufactura-
bility all slits width should be equal to dg = 1,76 pm.

For wide waveguide side half-wave lengthwise slit resonant length esti-
mation let’s used the following formula:
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A
Iy = 20— an =2 1 - 222! —2/’10 0225
s=al-ab =2\ =g ) =2 e T 2,
" d Zo
71'_
0,0124
0,0124 0,225
=2 — = 425 um. (5)
4 z
lnE

In order to provide resonant multi-slit antenna construction manufactura-
bility lengthwise and slantwise (angle incline should not exceed 15° otherwise
parasitic polarization emitting power exceed 1% from all emitting power) length
of all slits (cruciform slits) should be equal to Ig = 425 pm.

3. Required amplitude-phase distribution

Let be amplitude distribution along resonant multi-slit antenna as uniform
one then slits equivalent conductivity can be found according to the following
formula:

where N =~ % — slits quantity approximately equal to resonant multi-slit antenna

directivity coefficient;
Gs = Gy, = 138 — let be resonant multi-slit antenna and horn-lens anten-
na directivity coefficients are the same [4].

4. Constructive estimation

Knowing resonant multi-slit antenna main maximum direction 6,, — nor-
mal (8,,4, = 90%,n = 0), and its way of energizing — =, let’s set maximum

possible generator wave delay coefficient in the rectangle waveguide § = /11 =

0

= 0,91 - 1 and let’s find wave in waveguide to narrow waveguide ratio from
the nomogram of the figure 1 in case of%0 = 1,82 [2]:

Second stage conductivities provisioning should be made by slits dis-
placement on wide waveguide side b at a quarter of its width from the midline
x,, according to the following formula:

a . In
X, = —arcsin |——, (7)
T gmax
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Fig. 1. Multi-slit antenna estimation nomogram for 7 way of energizing.

Puc. 1. Homorpamma Juisi pacyeTa MHOTOILLEIICBBIX aHTCHH IIPH
7 crioco0e Bo30Y K IeHHs

where gmax = 2,09%coszg from where based on (6) and wave in wave-

guide to narrow waveguide ratio %" let’s find the following formula for wide
waveguide side b:

b 42, ] b ®)
= arcsin .
1,821 QB TP
N2,09 182D cos* ==

Based on (8) we found that wide rectangular waveguide side is equal to
b =0,006297 m and narrow rectangular waveguide side is equal to
a = 0,006813 m those even if maximum possible generator wave delay coeffi-
cient in rectangular waveguide is equal to § = 0,91 variant with wide side b
and narrow side a of rectangular waveguide is impossible then let’s use square

waveguide with sides equaled to a = b = (0,006813+0,006297) _ = 0,00656 m for

which wave delay coefficient is equal to B’ = 0, 99277
Also resonant multi-slit antenna for its matching possibility with feeder is
supplied with short-circuited piston in the end located from last slit center in the
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following distance [, = (2n + 1) 1—0, where n = 0 those in the following dis-

tance [, = 0,0031 m.
Final resonant multi-slit antenna length is the following:

0,0124 X 46
L=dN + Iy =—————+0,0031. (9)

5. Antenna electrical estimation

Resonant multi-slit antenna with short-circuited piston in the end effi-
ciency coefficient is closed to one those ng = 0,95. Then resonant multi-slit
antenna gain coefficient is equal to Ds and it can be found according to the fol-
lowing formula:

Ds = Gsng = 138 x 0.95 = 131 = 21,2 dB. (10)

6. Conclusion

So device resonant multi-slit antenna used for vehicle Doppler speed meter
radio-electronic repression designing process considered as completed one because
all designing stages are considered and all missing antenna parameters are found.
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