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A Study on the Optimum Synthesis of Beam Patterns and Excitation

Current Weights for Monopulse Tracking Linear Array Antennas
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Abstract

In the sum and difference pattern synthesis problem of the equi-spaced monopuise tracking linear array antennas,
an efficient numerical approach to deriving the relative excitation current weights of antenna elements is presented for
the destred patterns. This method is based on the optimum perturbation of null points which are inherent to the Schelku-
noff’s polynomial representing the pattern array factor. Accordingly, opposite to the conventional method in which the
excitation weights are directly optimized, this method 1s advantageous in that the patterns with the desired individual
sidelobe levels(SLLs) and the corresponding excitation weights are easily synthesized by the control of null points. Fur-
thermore, it is showed that two types of difference patterns can be synthesized as imposing the different initial values
of null points in the optimization process. The proposed method is numerically validated by synthesizing the pattemns
with the arbitrary SLLs and substituting the extracted results into the array factor equation.
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Fig. 1. Geometries of line source and antenna array.
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Fig. 2. Examples of sum pattern synthesized by sam-
pling of line source distribution function.
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Fig. 4. Optimum synthesis and its evaluation for sum
pattern with arbitrary sidelobe peaks.
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Table 1. Optimum nulls and excitation current wei-
ghts(Fig. 4).

m 2% I
0 |

+1] +1.5385 0.9582
12 +2.1938 0.8879
+3 +3.2684 0.8231
+4 $£3.9941 0.7160
£5 £4.8333 0.5901
+6 +5.5953 0.5123
+7 +6.8298 0.4054
18 +7.9077 0.2021
9 +8.9717 0.2256

B2 £X E H3ll FH3E ASE(3HE 35).
Table 2. Opimum coefficients for distribution func-
tions(Fig. $5).

n d, SF,(n+112) 1
0 ~259.2812
1 ~310.9930 —166.1445
2 ~42.0189 97443
3 ~26171 ~17.2565
4 0.2281 0.0632
5 ~2.9628 5.9408
6 9.5496 ~2.4051
7 —6.8266 ~1.7140
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£7 | +£7.5365 | 30.7421 +8.0335 7 0.8049
+8 +9.0260 T 0.4883 +8.1153 F0.5368
£9 | %10 F0.3384 | £9.8004 7 0.3506
+10 T 0.1831 +10.5 F70.2563
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