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OPTIMAL DESIGN OF NOISE BARRIER BASED ON BEM WITH TWO-STAGE SEARCH
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This paper presents a numerical approach to determine the optimal shapes of noise barri-
ers in acoustic fields. A genetic algorithm and a gradient method are employed for search
process of the optimal values of the design variables determining the barrier-shape. Al-
though the gradient method is straightforward, it often comes across some difficulties in
obtaining the optimal solution if the landscape of the objective function exhibits a mul-
timodal property. In order to overcome this, a two-stage search approach is proposed to
find the optimal solution. In the first stage, a genetic algorithm is employed to find 'rough’
solutions of the design variables. In the second stage, a gradient method is applied to find
a more accurate solution, which is expected to be optimal, starting from the first-stage
solution as the initial value. The effectiveness of the proposed approach is demonstrated
through a numerical example for a 2-D noise barrier shape optimization problem.
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Table 1 Numerical results obtained by applying Steepest

Descent Method for different initial design variable values

a[m] | Blm] | O[deg] | SPL [dB]

Initial 1 0.2500 | 0.7500 | 60.0000 | 54.8348
Optimal 1 | 0.7679 | 0.4211 | 66.1466 | 47.6016
Initial 2 0.1500 | 0.5000 | 15.0000 | 50.1275
Optimal 2 | 0.1783 | 0.5731 | 25.9091 | 39.5677
Initial 3 0.5000 | 0.5000 | 30.0000 | 50.9938
Optimal 3 | 0.6660 | 0.4292 | 26.4031 | 46.3583
Initial 4 0.7500 | 0.7500 | 10.0000 | 46.5229
Optimal 4 | 0.7870 | 0.6923 | 9.5267 44.9407
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Table 2 Numerical results obtained by applying SGA

o [m] 3 [m] 0 [deg] | SPL [dB]
Trial 1 | 0.1284 | 0.5169 | 29.1942 36.2013
Trial 2 | 0.1478 | 0.5367 | 27.8565 | 35.9896
Trial 3 | 0.1318 | 0.5224 | 29.1599 | 36.1686
Trial 4 | 0.1285 | 0.5188 | 29.4629 | 36.2510
Trial 5 | 0.1361 | 0.5258 | 28.6969 | 36.0931
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Table 3 Numerical results obtained by applying Steepest
Descent Method

afm] | Fm] | 6[deg] | SPL [dB]
Trial 1 | 0.1280 | 0.5172 | 29.1923 | 36.1946
Trial 2 | 0.1475 | 0.5368 | 27.8558 | 35.9870
Trial 3 | 0.1316 | 0.5225 | 29.1594 | 36.1682
Trial 4 | 0.1281 | 0.5190 | 29.4381 36.2445
Trial 5 | 0.1360 | 0.5259 | 28.6965 | 36.0925

Table 4 Optimal values for design variables obtained by
applying proposed method in « and 3

a[m] | G[m] | SPL [dB]
Trial 1 | 0.9170 | 0.3885 | 48.0499
Trial 2 | 0.9154 | 0.3838 | 48.1878
Trial 3 | 0.9186 | 0.3938 | 47.8942
Trial 4 | 0.9171 | 0.3888 | 48.0402
Trial 5 | 0.9108 | 0.3854 | 48.1108
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