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1. Neural Net Basics
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Fig. 1 Comparison of neural network & traditional algor-
ithms
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2.2 Learning in Neural Networks
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Fig. 7 Description of XOR problem
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Fig. 9 Flowchart depicting the use of neural network in
an optimization sequence.
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y = 10x}—20x} - x+10x5—x5—
-1.55x<1.5
—0.5<x,<2.0
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Fig. 10 Fox's banana Fig. 11 Neural Net. with
function (2,6,1)
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Table 2 Optimal designs for the Fox's banana function @ 1, /l\ .
using a neural network for analysis iz

Net work jecti ti

e v.vor. W1l | x(2] Ob]eCtllVE Error Cpmpu ing O
description Function time(sec.) . 4 @

(2,2,1) 0.25 | 2.00 12.58 1.130 e-2 1.87 = o

(2,4,1) 0.76 | 043 3.828 2.803 e-4 2.12

(2,51) 0.19 | 0.57 0.000 4.821 e-3 2.25 P /[\

N -1 (L}

(2610 | L.09 | 101 | 3757 |1784ed| 247 E: 1.0e7 ®

(2,10,1) 0.67 | 0.40 2.685 2.065 e-4 3.08 P: 100e3 100
Exact Sol x*=(1.0, 1.0) f(x*)=4.00 f< =]

Fig. 12 Planar five bar truss
Five Bar Truss
¥ 2AE 19 129 5bar trussE 3E Wl
: . - . Al A u ]-_Q_\Jio A1 O m-o X =.

(Daiw=2.0 inch) i P& SHl M H25d 1AW eHFel 7L wE ARe s AA
N (5, 20, 2) &} (5, 10, 10, 2) +&5 AH3tA AR

=

stedtt,  dtgo] M8 pattern HolEES

of Mol ol Aoz FHsAW 1S} 1~10inch Abolol A & ¥ 29 (ol 4¥)= 100

jq " ‘ Ag s olfadn se Fol ARHE

weight, bias®] A&-& —1~1Ao]ofjA] o]F o]

minimize f = yZS‘, Length(i) - x(i) th B 2A9 aiEges A" HH3 A4

=0 solution® Genetic Algorithmsol] ¢}3] F3t}h

subject to %?_— EAle] A¢ dAzxoz U sirt Aot of

g1=displ. (1) /Daow —1<0 H 523 S Hole AS ¢ Fodedl 1 ¥

go=displ.(3) /Daiow—1=<0 Q1g ARy AAY targeto 2 Y3 ghol A

o 714 ¥ F 9= 0.12 & wag delHate A FHYE AHYHAAT

GAolA HA3l7k 7aid wf Zxk 5% iteration

Ao &P S Awrmd 4o oA = Fox's ] best individual 2] 348 &< vlolE ol F71A
function® =e], truss TFE2 HA A H el 3 71 A& Fa Yoz & = YA

P 22 3eE vlad Alibe] EkEkal com- v 2 s =y AlRE (5, 20, 209 A 12

puting timeo] FA 2 QF B g AA 9| AL E min Z~8)o] FesA At gFd AL

O Abgsti, FEM & 38 AlbeE e W E g8 £ 2 71AS & & Aot £33 FoHE

stgd A nER YA S AHSE dlolelo] 3 shgro]l 71el® weight, biasol A
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Table 3 Optimal designs for the five bar truss using a neural network for analysis

Network Design Variables Objective time
Description x[1]  x[2] x[3] =x[4] x[5] value Error gl[1] gl2] (sec)
(5, 20, 2) 1.482 1.441 2160 2.206 1.000 99.987 207e-4 -1.9¢-4 -2.8e-4 26
(5, 10, 10, 2) 1.529 1.416 2190 2173 1.001 101.107 3.3e-4 -1.4e-4 -2.9e-4 54
Exact Sol with GA  1.544 1504 2.092 2118 1.000 100.02 -1.4e-5 -4.8e-5 911
#F o] Fo]x =2 upgrade”} &-o]3}r}. Optimal Weight = 5.46129e+00(lb)
Neuro-Optimizer
o5 A= A EE o] truss TR E 7l A = 5} o £~ Ti(const)
4] ulah FEREO] AAE AR 23 B4R y " ;
jL}.Zo, é 3}}1:]- §].7:}oﬂ 1;H§} }] A 7:“ "IIXTFE l:ﬂ oll forces
in pound
A7) ARE b AeTh oAl w4 e
Zo) 315 dlole e} 2E =] 7+ AWM (7] A < © s
£ wuH)E dYshe UAY xR oldan ® e
2 Rolh. o )
¥ 2AE 28 8ol 2~9K b 23 9) gl X R e
A wskshe shgel el 2 wAle) wwHe] w < ' >
£ R 38 $8 Wl EAsta 2 dhel
_c';] 7], 01[5 2—;‘]%;—(] o\l'oﬂ k] %XH _(—;]_E% TS‘}E’?‘_ k] %jlﬂ Fig. 13 Problem description
ZzgS HAgEEe 3te 7 2 A A uf
TEE HAagsle e 7HAEE AAY A4y pzEo] MAY YAo] mE MAMESo] A
olg} retsl 2 = AT w A 2¥o] Ho}
b o olmw ot p} A e Aol AWt ety ey
7= dE 5 H v 2 o
life-cycle &<tol W3l 84 Holld #Hga) o}
¢:\NN)optinn Qe dE intelhgent structure & ¢ 3l A
t4448 448544 FiveBar Truss Neuwal Net Optimizer £ 454484 = el vhe Bl SdlA] A Bae oy W

{Note) This module give Optimal Sbar-truss
member’s size which has Loads(F¥,
Fy)(*10k lbs) by Users. Just put two
loads(at No. 2 node)

(Fx)*10k lbs : 5.0

(Fy)*10k lbs : 5.5

= Result Size & Optimal Weight {in) =

x[1] = 1.40667

x[2] = 0.13401

x[3] = 1.40241

x[4] = 0.10426

x[5] = 0.09429

&t M9 M3 (1996. 9)
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Find : X; i=1,2,3,--+,19

Such that : Minimize F(X)=A X

F : midship area

A : geometric coefficient vector

X : design variable vector

Subject to :

Gi=x,—t;=0 Plate Thickness : i=1,---,13
Gi=Zea— Zreq =0

Gy=0x— —(%Ca—l >0 Buckling Constraint

outer, inner bottom : n=0.9
deck :n=1.0

dAz ALEF MAle ol 2 Y E,
Basic Parameter % X+%& 7}x <= Tanker
Type 1 0|t} X[1]-X[13]& <|4t A 0.5cm9]
g ) 2] ®)4 o)1, X[14]-X[18]2 Stiffener
o MFE AAHTE At

ZMEH0M REHHUERA

Fig. 14 Midship section
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Table 4 Basic parameter of ship(m)

HMEA

Part Value

Length 171.50
Breadth 32.20

Depth 18.60

Inner Bottom Breadth 25.16
Inner Bottom Height 2.10
Hopper Tank Breadth 3.52
Hopper Tanker Height 4.60
Topside Tank Breadth 3.52
Topside Tank Height 2.80
Sideshell Breadth 2.00
Bilge Radius 1.70

Table 5 Stiffener specification(mm)

Spec. A B C D E

Web length 150 | 200 | 250 | 250 | 300
Web thickness 8 9 10 12 11
Flange length 90 90 90 90 90
Flange thickness 13 14 15 16 16

AT HloR a6 9) 45
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Table 6 Design variable of midship section 3= 7t Hel MA Bals HA 8 stz 7]
Hopper Side
X Bottom Pl X Z o] Hi o ! o} A
[1] | Outer Bottom Plate [11] Bulkhead Plate &9 Hiylo] o] A w elgairta AzbE o) )
X[2] Inner Bottom Plate | X[12] Deck Plate GASl A3 F2 FPFAAM A A0 & )
X[3] Center Girder Plate | X[13] Deck Girder Plate TE FIL MR OE BAES &9 oM g
X£4% Side Girder Plate X%M} Outer & Inner e 2o sl Ha), AT AATE Ao A
X[5 Bilge Plate X[15 Deck
AR o) X2 A B 7 = o
X[6] | Sideshell Plate | X016) Side Shell A e Adzde] FA7RA F 7he
X[7) Stringer 1 Plate | X[17] Side Bulkhead Mo HAZE 3 rles N2 g8 33ge 2
X[8] Stringer 2 Plate X[18] Topside Bulkhead = 9t}
X(9] Sidle Bulkhead Plate | X[19] Hopper Blukhead AN AR A2 AYo] Y ol n Za
X[10] | Topside Bulkhead Plate
— of A ool AYA, T4, ARV Fo] gol
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3) A A 2 %7} 7l ok Rt QAAW AHMT QM
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Table 7 Optimum results obtained by neuro optimizer and GA

X[1] X(2] | X[3] | X[4] | Xi5] | X[6) | X[7] | 8] | X{o] [X[10]]X[11] | X[12]] X[13]

Exist 14.5 13.5 | 13.5 11 145 | 13.5 11 11 11.5 14 10 14 13

GA 12 12 17 12 17 13 9.5 14 12 165 | 135 | 95 18

N.O. 12.5 11 12.5 | 10.5 13 13 10 9.5 | 11.5 | 125 | 125 10 9.5
0.033 0.040 | 0.027 | 0.005 | 0.009 | 0.009 | 0.056 | 0.006 | 0.029 | 0.107 | 0.005 | 0.046 | 0.006
X(14] | X(15] | X[16] | X[17] | X[18] | X[19]1]| zb | 2zt Zr F

Exist | 18E ] 13D | 25B | 22C | 14C 3C 3E | 10.05 |7.0832|6.7331 | 1.610

GA 19A 30A | 24A | 9oC 9A 8B | 9.388 |7.2398 | 6.7331 | 1.4456

N.O. 20A 29a | 23a 7C 10a 4B | 9.048 | 6.990 |6.7331 | 1.3759
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