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(A Study on the Peak Sidelobe of the Random Array Antenna
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Abstract

In this paper, we derived to analyze the correlation between the peak sidelobe of the linear iso-
tropic random array and the design parameters, such as the element numbers, wavelength, scan-
ning angle, confidence level and the length of aperture, with the statistical theory of random pro-
cesses. The peak sidelobe estimator was tested by the computer simulations using Monte Carlo
method.

Consequently, it was evident that the results of the peak sidelobe estimator were consistent

with those of the computer simulations over confidence level 0.7.
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Fig. 1. Model of the linear random array antenna.
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Fig.2. Radiation pattern of the linear randomarray
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Fig.3. Radiation pattern of the periodic array ex-

cited with Gaussian current density.
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Fig.4. Variation of B with the array parameter n.
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Fig.5. Model of Nyquist sampling theorem.
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Fig.7. Variation of Be with the array parameter n.

19825 10 Eyigad $19% %5 4%

= 1 —
1-2/B

o] =t} o714 B> 3 alw) AB:1+% o)L K

189 chgsh e KO Thakel &+ 2ok

AB (25)

Be=B+ 4 +1 (26)

A6 - odupolej 2y o Zelwlolel A} HF41E A
k-3

st ohepd = glet,

N. BRE%E

o sl Fro] Holof] whef atell vt #E E 13k Zo] W&
&1 Monte Carlo kS FIHele] #—3t 35 s

$7% wEol abelvhe] 9141% etk

Bl ofside) Aolel whE clalv
Table 1. Antenna element number with the length of

aperture,

o o o]

2ol (1)

4| 7110]16125]40| 63100 160 | 252 | 400 | 1000

bl g | 4 110110]10]10)20)20] 20} 20 ] 20 | 40 | 100

chfoll # ol sl frolell Heh 4 204 RAfjshar 2
sl AFEE field dFaE FAehsh

o714 A2 0 L slges A% 0.99, 0.9,
0.7, 0.50 el 4 F3t Azpaisl olufelof L3 o
zelellole] Be2| ol &2 & t#sled 18 8o AR
shod ek

LR ol A AB L 0.5 oA Fo Aol7t 16
AReb 2o 749 3dB HEe] #MEIE A7 ol T
of Aol7t Aoj el whet ol &5k Ao} -gHr),

Bp

138, (a)



8 A7 olkulvtel Fi2n dexldl B R (1) S8 &FI2| cl2elsloleidl Y5l 47

o oo’ 7 )|
" 4 i 1 -h
4 10 100 1000
(®)
J2l8. B2 HifEer AFe AEdold Aztzg

o
Fig.8. Comparison of By and the values of the

computer simulations.
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