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Study of indoor noise reduction under acoustic and vibration
coupling and application to origami cores
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o1 é 50+ *“a ? ¥ damp | freq (Hz)| f_sum (dB)
\/ || The calculation from now on 0.03500040.000  |3434.4
+ ' Shell damping=0.035 1
—%— damp=0.005, (1.04, 2.4, 1.584) | |
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Optimization settings
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Related Settings

Study 3_OK, Ei#EILE, —ME81k, 50~60Hz (damp=0.035) ear_SPL
[ fi

" Optimization
2797 1: Frequency Domain
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[~ Solver ||
™ T3k
Nelder-Mead

Objective
function

comp1.f_sum/1000

intop1(acpr.Lp_t)

withsol('current’,ear_SPL,setval(freq,i2))

Design variables

IGA-4—-%
thickness1 v
thickness2 v
thickness3 v

thickness4 v

constraini
constrain2
constrain3
‘ constraind
‘ | constaint_sum
v
v AHTAE
R Hz
R range(50,1/5,60)
HRAE Ar=) | TR R
1[mm] 0.001 0.3[mm] 2[mm]
1[mm] 0.001 0.3[mm] 2[mm]
1[mm] 0.001 0.3[mm] 2[mm]
1[mm] 0.001 0.3[mm] 2[mm]

+ Constraint conditions

»
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compl.constaint_sum
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0.0013000
0.0010000
0.0010000
0.0010000
0.0011500
0.0011125
0.0010375
0.0010938
0.0010563
0.0010844
0.0011922
8.3828E-4
0.0011846
0.0012306
0.0011729
0.0010576
9.7111E-4
0.0011369
0.0011453
0.0012756
0.0012067
0.0010689
0.0011722
0.0010848
0.0011596

0.0010000
0.0013000
0.0010000
0.0010000
7.0000€-4
8.5000€-4
0.0011500
9.2500E-4
0.0010750
9.6250E-4
9.81256-4
9.7187E-4
9.9297E-4
9.6836E-4
9.7627€-4
9.9209€-4
9.9253E-4
9.8407E-4
9.7768E-4
9.5861E-4
9.6896E-4
9.8965E-4
9.7413€-4
9.5622E-4
9.837BE-4

0.0010000 X
000 thickness1 (m|
0004 0011313
0.00 0011418
0.000.0011421
0004 0011382
0.004 oo11507
0.006 0011570
0.000.0011131
0004 0011394
742 0,0011419
130 oo11432
9:78 0.0011396
20200011385
92690011815
8730 0012158
0.00 0011593
8.730.0011542
9930.0011563
9660 0011764
9744 0011506
.91 0011547
2:780.0011820
9884 po11805
9.800,0011934
00011525
0.0011746

%0‘0012253

Initial solution

0.0011619
0.0011551
0.0011749
0.0011897
0.0012064
0.0012063
0.0012006
0.0011855
0.0012120
0.0012301
0.0012163
0.0012350
0.0012200
10.0012240
0.0012325
0.0012129
0.0012207
0.0012229
0.0011950
0.0012250
0.0012329
0.0012130
0.0012158
0.0012244
0.0012302

intop2(1)*thickness1
intop3(1)*thickness2
intop4(1)*thickness3
intop5(1)*thickness4

(constrain1+constrain2+constrain3+constrain4)/((intop2(1)+intop3(1)+intop4(1)+intop5(1))*2[mm])

0.0012170
0.0012130
0.0012290
0.0012253
0.0012200
0.0012172
0.0012110
0.0012088
0.0012011
0.0011958
0.0011995
0.0011928
0.0011924
0.0011739
0.0011843
0.0011785
0.0012085
0.0011851
0.0011900
0.0011888
0.0011883
0.0011861
0.0011613
0.0011729
0.0011766
10.0011757

J thldmess@")

0.0011584
0.0011857
0.0011674
0.0011714
0.0011706
0.0011508
0.0011332
0.0011747
0.0011625
0.0011494
0.0011358
0.0011496
0.0011630
0.0011415
0.0011399
0.0011286
0.0011460
0.0011496
0.0011595
0.0011550
0.0011340
0.0011412
0.0011431
0.0011318
0.0011286
0.0011446

Optimal solution

0.0011558 &/ 0.0010253 0.0010563 0.0011564 160.33

0.0011354 0.0010303 0.0010647 0.0011587 158.41

0.0011402 0.0010262 0.0010619 0.0011543 158.06

0.0011398 0.0010239 0.0010615 0.0011511 160.49

0.0011347 0.0010295 0.0010581 0.0011624 158.46

0.0011372 0.0010289 0.0010598 0.0011601 157.85

0.0011448 0.0010256 0.0010561 0.0011575 158.09

0.0011380 0.0010255 0.0010657 0.0011537 158.59

0.0011418 0.0010279 0.0010580 0.0011591 157.68

0.0011422 0.0010264 0.0010535 0.0011583 157.50

0.0011433 0.0010257 0.0010481 0.0011588 158.01

0.0011359 0.0010292 0.0010606 0.0011584 157.89

0.0011422 0.0010264 0.0010535 0.0011583 157.50
g D.0010644 T.0011572 To8.40

0.0010300 0.0010688 0.0011562 158.28

00010224 0.0010473  0.0011623 16148

00010272 0.0010642  0.0011569  160.58

0.0010245 0.0010572 0.0011523 161.15

00010251  0.0010582  0.0011548 16022

0.0010346  0.0010655  0.0011634 16071

0.0010308 0.0010628 0.0011607 159.21

0.0010287  0.0010554  0.0011609 15823

0.0010326  0.0010600  0.0011660  159.68

00010320  0.0010675  0.0011595  159.28

00010271 0.0010651 _ 0.0011532  158.99
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‘Objective function : comp1.f_sum/1000

'Constraints: compl.constaint_sum<0.p

Design Variables : thickness1, thickness?, thickness3, thickness4

T

Initial

0.03500040.000 |3434.4

damp freq (Hz) | f_sum (dB) H

Optimized

thickness1 (m) | thickness2 (m) | thickness3 (m) | thickness4 (m)  freq (Hz)| f_sum (dB) ||

0.0011422 0.0010264 0.0010535 0.0011583 50.000 3088.2

Blue: Initial results
Black: Optimization results
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75k
Ws ‘ r\i(’ - BCIRBRL ... s o timized Initial
(¥ VALY ! ) 70+ P Y damp | freg (Hz)| f_sum (dB)
" o B % o5 0.03500040.000 |3434.4
3 o optimization
g thickness1 (m) | thickness2 (m) thickness3 (m) | thickness4 (m)  freq (Hz)| f_sum (dB)
Wk - 2 551 P 0.0011422 0.0010264 0.0010535 0.0011583 50.000 |3088.2
13 50+ Optimized 4 After the first thickness adjustment
3 ash After plate thlckness - freq (Hz)| £_sum (dB)
RERAZCQER EE RESH g mi adjustment —%— Y H@E=E damp=0.035 | | 40.000  [3210.8
—— —RREN BEER !
FRESHIA : 033U/ 2304 HL, 43U AR 35+ —— —REEN BUESE (26E)
freq (Hz)| f_sum (dB)
40 45 50 55 60 65 70 HO:0003 719727

freq (Hz) .. . Lo
Optimized after plate thickness adjustment

thickness1 (m) | thickness2 (m) | thickness3 (m) | thickness4 (m) | freq (Hz)| f_sum (dB)
0.0010601 0.0018571 0.0018122 6.1207E-4 50.000 |2934.7
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Test with Octave 6.4 GUI(2 control variables, 1 objective function)

function 7 :3‘(1_'\‘1): ‘e(—v{—(\wn") ~10. (%—A‘,“ _xzﬁ).e(—vﬁ—wﬂ _%‘e(—(—\a*l):—\f:

—2<x <2 -2<x,<2

Procedure (GNU Octave (GUI))

1. Enable the function in the “Make_Response_Date.m" file
(disable other functions).

2. Add output commands to each line of "Make_Parameter.m"
example : display(m);

3. Run the following command:
Make_Parameter(2,[-2,-2],[2,2],0.8,0.5,0.05,0.05);

4. Run the following command:

[x_goal,f_goal] = MainMpod(3);

5. Execute the following command (2 minutes and 15 seconds) :

[x_goal,f_goal] = MainMpod(5);

The minimum value of the function

is about -6 First time result:x_goal = -0.1545 1.6084, f_goal = -7.9207
Second time result:x_goal =-0.1806 1.6268, f_goal =-7.8319
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