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ABSTRACT

In this paper, a beam design method is presented for the planar array with unequal
transducer sensitivities. Basically the proposed method consists of two steps. At first, the
optimum weightings are designed with the assumption that all array elements have an
uniform sensitivity. Next, the compensated weightings for the unequal transducer sensitivities
can reversely be determined from an inverse problem utilizing the design beam pattern
evaluated by the predetermined optimal weightings. A numerical example is included to

illustrate the proposed method.
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Table 1 Element sensitivity and weighting values of example model

Element sensitivity Optimal weightings Compensated weightings
N Sk s’ E® E' E® E'
1 613 -408 0.1734 0 0.1915 0.0142
2 799 -443 0.1438 0 0.1285 -0.0009
3 791 -620 0.1734 0 0.1391 0.0213
4 780 -435 0.3334 0 0.3046 -0.0012
5 801 -572 0.2618 0 0.2158 0.0233
6 624 -486 0.5497 0 0.5604 0.0841
7 522 -313 0.2618 0 0.3503 0.0097
8 775 -581 0.3334 0 0.2785 0.0365
9 665 -353 0.1734 0 0.1878 -0.0047
10 586 -228 0.2618 0 0.3364 -0.0479
11 701 -425 0.7179 0 0.7137 0.0232
12 845 -533 0.6303 0 0.5139 0.0258
13 764 -386 0.7179 0 0.6839 -0.0307
14 573 -385 0.2618 0 0.3085 0.0243
15 665 -569 0.1734 0 0.1586 0.0313
16 620 -673 0.1438 0 0.1220 0.0395
17 626 -540 0.5497 0 0.5315 0.1070
18 850 -373 0.6303 0 0.5515 -0.0549
19 711 -400 1.0 0 1.0 0.0
20 691 -307 0.6303 0 0.6768 -0.0642
21 861 -557 0.5497 0 0.4365 0.0269
22 782 -353 0.1438 0 0.1363 -0.0121
23 745 -501 0.1734 0 0.1571 0.0124
24 710 -458 0.2618 0 0.2523 0.0152
25 869 -530 0.7179 0 0.5748 0.0200
26 776 -384 0.6303 0 0.5933 -0.0314
27 693 -463 0.7179 0 0.7004 0.0535
28 833 -364 0.2618 0 0.2338 -0.0235
29 646 -426 0.1734 0 0.1824 0.0128
30 655 -329 0.3334 0 0.3706 -0.0175
31 646 -287 0.2618 0 0.3007 -0.0285
32 797 -217 0.5497 0 0.5267 -0.1323
33 826 -524 0.2618 0 0.2180 0.0116
34 545 -350 0.3334 0 0.4191 0.0245
35 557 -264 0.1734 0 0.2289 -0.0161
36 654 -92 0.1438 0 0.1623 0.0751
37 811 -481 0.1734 0 0.1500 0.00 34
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Fig. 4 Beam pattern with optimal weighting
neglecting the unequal transducer
sensitivities
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Fig. 5 Beam pattern with optimal weighting
considering the unequal transducer
sensitivities
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