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Abstract:

The fatigue has considered as the major factor to failure trucks, ships,
aircraft suites, turbines, nuclear reactors and every machine components
that have subjected to periodic load. So in the recent years the fatigue has
become the mean research topics because it has an effect on
technological development of industry. And it has become necessary to
develop new methods to predict fatigue life for machine elements
quickly and effectiveness by using computer cababilities, modeling and
simulation software, which can give a perception of components
behavior under the effect of periodic load, and give a precise predict
about the period of time to the range of standing these components to the
load before the failure, without need the real expensive tests, which need
time and effort.

In this study, it has presented a new method to predict fatigue life by
connected the finite element and artificial neural network, in order to
find the optimal model for predicting fatigue life by using the advantages
of two methods, by studying a notched cantilever beam.

The fatigue analysis of a notched cantilever beam is carried out using
Ansys Workbench. The loading is assumed to be zero based. The effects
of notch size and fatigue load are analyzed. And the results from finite
element analysis are using to train artificial neural network.

The artificial neural network model is obtained, which can estimate
fatigue life with low differences between finite element results.
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Response Chart for P3 - Total Deformation Maximum
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Lobild) 8 el daglie |

Badeall lilee Cuat e 3y08l-2

5 Al Aud) adll dpall Glay e ALK e dael e Jaad) e 3yul-3
1]z Sl

48,ld) elud,alis. 1

Gubki Auhy 2011 »le Mohsen Ostad Shabani , Ali Mazahery (tall) L@
saibadll Claal Lgiid) jualiall 45k dadall & Leiall dbsuasll Gl
‘;a, Cal s bu\ %) 4.9}.@;.4 ‘_A\ CL};.\ uaf\\.a.aaj\ RS Q_It.m;j 9 Al-Si 4\.1:.\3;1 :\:\SJJ\S:}.AS\
(oabanll sl g e alacY) 2l alga) 5 ,psmall dlea) 5, @lall a5, a0l Jaee

Gogiiall yualiall 480y Jalasl)

720 388 )ha da ) sy llys, A356 (10 S K gaa dpleall sl el
e o o Jsandl dpha dilasaie dued Gl 5 oy B (8 e 5 (105 C
OS A8l e 10 MM e dSaw o ilagaial) o ok G sl 2l
e dpanll Lakiin) 28l L) ey WAlajye IS e 28 Glie 5 s g Alaye
O ALY A 5 (alial) (Gl 5, 43 pemsal) el AeaY) 5, pendll sl

cAdal) die Cuadad i ga
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ccaall 3 3 (56) JLal

raliall Ayl Qs e begile Jpanl) & S, (ghal) ol apdll Jaae Ul
phall Jia Clual transient temperature csall 3)all z3sas andin) Cua dpgiial)
As g solid works gl e cuall Z3gad oy 5 apdll Aajye & gl
@il ) 5 Aaal) g il cida @l axy 5, SUT Cast zelin e dagisall ualiall
Aphall bl g syhall Ll Jelbee 548G & dag il o2 5, Aleadl oyl g
Al A suael) ASEN (il Ll 20 S dyginal) pualiall il Craaiiiud

auti sa zoally Jaal)l Glisnac ae uSe il @) 43 Auhall sda (& il
Jae Clua 5, dddal) 4okl 8 Gliguaall 2 pad 2y, Al 5 Jaall Gljpaie e
O peale Jpeanll & Jaall cppatia aladind 25 4Sal i dal ey 4S8 J<U Uadl
Oy Glall)l gl 5 @ball ol 5 anal Jue Ly, L) ealiall Jilas
oailadll s Laih asly 25 V) Auhall ang oS Cua L Juad) 2jal) 5)ladd s,
goadll aleal ) s Al G dayl aag Gl LB Auhal) LT A
J 4l a3 paigns 4l aladin (ALY 5 abial) o) (4 msamall aacY) alga)
Gl 8 5 )yl AiliaS agie 25 aadiinl e 33 Gliall e Caly 5 Gkl JS o
23]l e (e (383
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Input Output

Temperature
Gradient
Mechanical
Properties
Cooling
Rate

Hidden Layer

gaial) Dy gumal) A A (57) JSa

Al (ailiadll Clua (3 Aol sl o dsuan) 20 o) ) lald) Juag
T Galg cudaef aaly a0 4l o Luhall Cuiy 5, dygias A356 asiall dagal
1231 Tas elaf Jaxd ab 3 Al i Fag V)l AK0EN ey Ayl bl e
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Zarko Cojbaéic’, Vlastimir Nikoli¢, Emina Petrovi¢, VukaSin sialil o
sl deli Blaty 2014 ol Pavlovie, MiSa Tomi¢, Ivan Pavlovi¢, Ivan Cirié
ph o alacYh Gmial) disanl GlSEN danly sl el dpE) Ll
S o Tagas JS i Allghand o Ga Ay (fiall) 6 Cum igiial) jualinl
30mmayas alat s b=700 MM Gy 112.5° 4438 5e 4435 R=360 mm . 58l
0.3MN (o X oYl (aaall Gl Jlaw € Cua YV 5 X Glalaiil g8 (Gubd
claa 235 0.9MN ) 0.6MN (3 Y oyl & Guhdl sl Jae 5 4.6MN )
b e Jidas aly dilaill e gall s iy s X, Y, Z clalaiVL @laly)

ABAQUS zaliys daulyy Julaill 138 35 5 il e LS g

E, Max. In-Plane Principal E, Max. In-Plane Principal

SNEG, (fraction = -1.0) SNEG, (fraction = -1.0)

(Ava: 75%) (Avg: 75%)
+6.923e-03 +4.635e-02
+6.345e-03 +4.248e-02
+5.767e-03 +3.861e-02
+5.18%e-03 +3.474e-02
+4.611e-03 +3.087e-02
+4.033e-03 +2.700e-02
+3.455e-03 +2.313e-02
+2.877e-03 +1.926e-02
+2.299e-03 +1.538e-02
+1.721e-03 +1.151e-02
+1.142e-03 o +7.643e-03
+5.644e-04 +3.772e-03
-1.363e-05 -9.878e-05

y o 7 :
Applied forces X=3e5 N and Y=-6e5 N Applied forces X =1.8¢6 N and Y=-3.6e6 N

E, Max. In-Plane Principal E, Max. In-Plane Principal

SNEG, (fraction = -1.0) SNEG, (fraction = -1.0)

(Ava: 75%) (Ava: 75%)

+1.073e-01

MR +3.837e-02
+7.479e-02 +8.935¢-02
+6.7292-02 +8.052e-02
+5.9808-02 +7.160e-02
+5.2306-02 +6.2676-02

| 14i480e-02 1 +5375¢-02

1 130731602 —1 +4.482¢-02
+2.981e-02 +3.590e-02
+2.231e-02 +2.697e-02
+1.482-02 +1.305e-02
+7.322e-03 +9.126e-03
-1.749¢-04 +2.015e-04

Applied forces X=3e6 N and Y=-7.2e6 N Applied forces X=4.5¢6 N and Y=-9¢6 N

bl lalaiV L A8 sl (58) Jsall

s Cam , Asnieall A puanll AS0 il by 530S el 5 Creniind
Jao dida e O L e L) @l dgsuac 405 duhall 228 8 gl
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s Bl Ak By Y 5 X olaU il o s Al i jiasls Lot (s
SABY) b il 2 Al il b, Slisaas D0 L A ik 5 Clisac
i (e e Jpaanll 5 dne 224 il Gliby e al o XY, Z oYL
ABAQUS

Displacement
x-direction

Force
x-direction

Displacement
y-direction

Force
y-direction

Displacement
z-direction

Hidden layer
(10 neurons)

Agaiall A guaal) A8 40 (59)  JLA)

abially Apmiall gl A (g lde Ulan 1 Sl o g iRy
oruall Aguasl) AS0E] CJJA'J 5\;._3; Lg\)_, y ey Lee 0.0001%, Jlan (e dagiiall
[4]

bes masal ekt 2016 ale Y. Guo, J.N. Sun, and F.S. Du gs#slll A6
Ayl vie 3yl 58 Qlual Al A suanll AN Tgiiall ualiall diy)la cesy

castirall dagdd e de suae mildal CAL) e
e Y, s Jlaiil Al Ll Gl o gl pealiall 35k dadail) ¢ha) &
Sz 5 ol e dsgiall caas 3 25 ¢ 600 MM e ST ds il
ves 425 mm ki 5K dauls Al ddee Jia g ¢ Qluad) Gy bl @llyg 2l
Z dsad 48 (pe 33l Aglaal) Cplaill pe il 43)ae 25 dadaill ¢lya) 225 160°C 3y
Gl 3ac S Aadaill il aladiu) 3 5 8.6%.Uaddl jlaie &l Cam ,dpgiiall yualinl)

Apaiall L suaell A4 Aleld i) 5, cy)aill
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SSynmunetry

i) ualiall 7350 (60) JS2

dnlie e ed AN gl Jiluall e gl 13g] dygiiallpaliall 4k Cluall e
NESY R NENPY RN

b a3 E Lall Lulu) Cailla )l Sl Al Leiall G guaall cl€dl) 4@
Jilsall pa Jalaill g alaill e Lgh)d aladind oSy Al s odaill 5,891 cilgid
Bl ay Alliad) o3gd Jaall cliahl loa) & Al 5l lua 8 Aladll e
dale 5 dasdall AN Blall daye 5 AL (Ll s 5 L dagdall 450
243 adg & il 5 ggd AN 2y Ll Aldjal) Aoy 5, Jadyl (Sl 8 Sy
Alsdie due 195 ) Cliwll 028 sl 23 Gam, dpgiiall jualinll z3sad e die
CASA Ao 8 (e (@aaill Adlsdedie 48 5 i Dliss

il s 5 Jll gl apat (gy5 puall (o 4lld, Amiuall Ay guanll IS Aladiulve
Gy Al dida oAl cliall 8 bl dsers ol loa) 5 Allad) b2
-G S LM Ayl L ol 2150 ANN gz 35 ety 380 s 4y
oda 8 A,al LB Al aaad s ANN alasind e Lyl 45yl clalgadl
Ak Jaa Ak b Gligeas duaad b B dad) of ) gdald) deag du)al)
5 bl Jane Laals (guany Baals 2 A Ak 5, Clignac day)l o (gind Basls dudde

)53 2000 (& capaill s aae 5 107 s capxill o A, 0.001
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53l A AL Aals (e 30l ol laal (S0 R sl Jalas plasiuly
dAL'.A 9 09964 L_LUA.J\ MA)A GA C_}Mﬂ‘ dA\Ju cli :\.S.u.ﬂ\ o..l% L;A ,&_Q.J.@J\ C);j\
:0.99278 Gaail) s je A sl

Table vV Input Layer  Hidden Layer ~ Output Layer
The ANN architecture and functions
Matwork Feed-torward back-propagation netwaork
Transfer function Tangential sigmaid
Training functien Levenberg—Marquardt N
Learnirng fundcticn Gradient descent with momentum W 7A
weight and bias learning functicn Roll speed —( \)/;t;’ o ( )—»Ro]l Force
Parfarmance function Mean squared error (MSE) - 3 -
Mumnber of input layer unit 5 Initial Temperature H:\}/Ii« . \
Mumber of hidden layers 1
Mumber of hidden layer units 4 Friction Coefficient _'::"\ .
Mumber of cutput laysr units 1 ax

A gmal) 3l Ay (5. 1) Jpon))  Tmioal) A gumal) A z35e (61) JSA

B ) el 3, LY Glie pe bulie Bilg Gpeial) Gy suanl 380300 il
Al dplall Lo lll (A deju 5 48y asyive ddadal Alijll 58 Qlua o 73 sal
Ay Jog o ALY Lulie i) 4y pamnl) 40l 2350 of I siald) Jeags 5. Adayal
e A g1 misail mg Wsen oSa 5 Aball Blaay Sl 5 o gyl ddad
age Jale Aijll 58l AN Claal) (o Cua Lo gyl ddaglad cAld) e 2l cillee

Bl U8 laiie e Jseand) ol (e gy 0 5 Al gy AR 8

A Gula Al 2016 Hle Saket Rusia, Krishna Kant Pathak (talll .

ool 5 Jedl¥l 5, muile s A akaeY) algay) dilad 8 diall dyisuaal)
oVl gise Jarial daialiy (53850 i Ld Y] dysluie Al Aagial Z olaaV

Masly Ll Gyl e Alls 81 adsil dygiial) jualiall ddykay Jidaill aadiind & Cus Z

108



ANSYS  zaliy o diaill s 365 &y deall e 5 il syl 5 dajgeall
.Workbench

ASad caly &5 (s ANSYS Workbench zeliyy aseaill didse o dajiiall Crau)
Z olaih siue Taia (gakiis leares Al Aniiall Cilga it D5, dgiiall ualiall
cZ ol il g Jaly), Geuile s 2 A r..J=.s\1\ Mgay) clua 23

Al Aaghoall Julail] geiling dpgiial) yealial) 4Suks - 35all (62) JSAI

A guaal) ASAN Cupnl lily 320l dyginal) ualial) Aigylay Jalaill ol Cuerdiiud
dag)l Ll nSal) L) ld Agmiall Apisuanl) 30aN Auhall 38 4 aadii) Cua
Oliguac & 7oA Adda 5 Glisuac Lu L 4dds dada 5 Jaall 4l 4 Glisuac
LGabaall Laral) g dagiiall BlaS il i, Calal) alad & AS0A1 Ja i)l
5 omabe s A JLEY) 5 Guile 08 A aleaY) eb ol @lial Wl
1996082 iguill wdal 5, 0.005 ojaia Uad Jare o Llaall 25 Z oladYly o3l

Aadll Janadl 138 g 3000 i S50
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g aaa ¥ ag)l alasiuly A4 Aol (e @il 5 ASA i (e 2 L) 2y
ANSYS Workbench gl gt 5, 4 suanll 10 Glua i o Uadll Qlua

N s3]
Mew Cases
St. Mo,
Edge Dirnension (tnn) Hile Dia. (1) Thickness of Plate (tam) Pregsure Applied (WPa)
b 200 2 15 033
B A0 Al 25 0.4
[ Tan Ta 20 043
D 200 o0 25 05

A gmal) A8 el e (38a30 Aaniinal 3uaall Aay ) YA (5.2) Jsaall

. W\
Infaxrirmorn Eopuivealent won hiises Ibimourn Equivalent won Iviises Directional Deformation in (-Z)
Sy Mo, Whdel Stress Strain Direction
LI ANEYS ¥ LI LHETS i LI BHETS Y
1 L 11428 117.00 2.3 0.00065 000059 925 083140 Da6l9E 442
2 B 227 ALES 431 0.00011 000011 159 003625 003430 508
3 C 5145 40 21 411 000024 000025 207 0.14082 013491 438
4 D 41714 45 2 4 A 000024 000023 329 013281 013041 184
Agmiall A smanll 3030 Alels Ga G il (5.3) Jsaal
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5.00 140.00
)\(/‘ . 120,00
o 40D 2
g / S 100,00
o
g 300 / £ 2000 -
t F
£ 2m & 50.00 - HANN
= 40.00 - =
= 1.00 AMEYS
20,00 - =
n.00 .00 -
A B ¢ o A B C D
Mew Cases Mewr T ases
o N :. - - (4 :.
5 ANNGx CUERY) s (64) J<al) (A ke Yl Mgyl (63) Jal)
. ANSYS ANSYS 5 ANN ianlss puadll
10.00 0.00070
. am \ 0.00D80 -
g \ = D.00DSD |
K 500 \ E‘E 0.00040
g am T E 0.00030 AN
M 5 i 0.00020 -
= i ANEYS
2.00 n.00D10 -
0.00 n.00o0n -
A B C D A B C D
Mew Cases Mew Cases

SANN G CDEAY) A (66) JSa) (8K alaeY) JlaiV) (65) JSl)
ANSYS .ANSYS 5 ANN daul 51 0 guondll
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0.70000

B ANH
ANSYS

Directional D eformation in-Z)
(mm)

Hew Cages

ANSYS} ANN :‘Uau\}i L_ij.umd\ Z a&yb o}&ﬂ\ (67) d&sﬂ\

6.00

5.00 ==l
&= 400
] \
= 3.00
[
E] 2.00 \7
e

1.00

n.on

Fo) B C I
Mew Cases

ANSYS 5 ANN o Cdiay) i (68) J<al

Jalas 8 Aeld 31 dgiall 4 suasll a8l G ) Auhall sda 8 gl Juag
@bl ae Al dagyus 5 Al Al A 530 i L dake dadial Clalea!
il o DAY Wl 5,88 cullgal plingy Slysha U, ellgii ) Al Jlail)

[14] Laisie o1<8 ANSYS 5 ANN (G 4 sanall
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:dlead) A pll 5.2

N Bl adll el Glual Lmiall dsuaall AN Auhall oda 4 Cueddi
ANSYS  zmaliy alasinly Aygiial) ualiall diphy aldad & Chaiiall 8 G5 gsa
ANSYS  zlin (e lede Jsanll & ) bl caendsin) 5 Workbench
Al o) (e pe ) e dpial) dpsuaall 45030 (il ilily 3206 Workbench
zhsy 5 dish Glaall ey of V), il el Glua 3 Alels Dogiid) jualial)
dpsuanll A4l 43l WSy dadaill G Adle @lledl 5 3)skie dpgula Glalay
O WS Adle clgd 23 Y5 luall deyn 5 Aggudly Agpally Jaan Al Al

Adle 4y 5 lele il Sy 6l loluay 3aaa OVl sl 4dle 40L6 L] 4,4

ool dua) Hlsd gei 5, A8 £t aat iy Apeiiall 4 gusall QIS Aot die
oAl 5 Al el 5 Al A Al

)y LAJJ\); 9 L”,’_us.c )Lult\ <l 254»: a.ubﬂ‘ RS @ CradAlu)
dshy s H 34l GBee F ossall o Jas Gljiagls & 5 Leverberg — Marquardt
Lssac 35 saals g dida 5 ol jeall 68 z AN LI O 34

oY clue 7 5 Al il i 59 g axdi) A 73 il @lily aae
el lia 5 AN (i (e o LY s JASE Aol (e gl cilipe 7 5 ASu)
.:\ﬁ.g_\.bd\ )ALUJ‘ 9 ANN C\—‘il.u :LDIA.AJ SJJJ; Q\}“A
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A aial) A gueanl) A0l iy oy Aakalll Jale 5.2.1
A3l = Matlab 15a G“‘t‘ﬁ e\;s:w\ N

reallal) alyial Y1 dls i

el 107 e aiandy 3030 7 A et & A0 Gillun Jagadll 5, 258 Asiiae
caleald) Llee

igmiall 4 puand) AGAN Aladiuly ¢ ad) Al Al

Fitting app _lials nnstart dalss 45yl e 448N cleiul &

e e B @) search Documensation pn

New Variable Analyze Code fiT] Preferences [ (% Commun
| dl}‘ ﬁ_ﬁmﬁb&n—uﬁ = L Analy |E&) E @ \7) ] &
" 4\ Neural Network Start (nnstart) - % [ Set Path ) Request Support
e New Layout Help
Script + |l Paratel = v & AddOns v
@ Welcome to Neural Network Start e e
P Learn how to solve problems with neural networks. B
Current Foldes ®
Name Getting Started Wizards  More Information X
& m3iregif ;] i
: ‘;ﬁl 1 Each of these wizards helps you solve a different kind of problem. The last panel of each
=) wizard generates a MATLAB script for solving the same or similar problems. Example datasets
. = ;"”"‘ﬂ are provided if you do not have data of your own.
eplos
[ tedats.
| | ledataux
[7 tedata Input-output and curve fitting. & Fitting app (nftool
;I mZﬂa‘l;- Pattern recognition and classification. @ Pattem Recognitionapp | (nprtool
mbuild)
Elmechal ~ Custering. @ Clusteringapp | (7toc]
[=] MemsSh Dynamic Time series, @ Time Seriesapp | (ntstool
[] mex.ba
| | mex.pl
m !
Details ~
Workspace ®
Name Value
unfl]
e
[ VarNamel
[ VarName2
(1] VarName3
{1 VarName3

- 04:50
ﬂ O Type here to search E £ Sa s mTd) ;e i-/-wl‘: =]

NNstart delss alainl Lxiall 43 paell 45030 ¢ lesiul (69) JSil)
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I oo
New  New
Serpt v

> EEF w

Current Folder

Welcome t

Learn how to sq

Mame|  Getting Started Wizards
m3iregi!
registry
util
win32

[%] deployt

[ 1edatax

|| ledatax

|1 ledata_d

4\ matlab.i

[%] mbuild,

[=] mec.bat

[Z] Memsh

[E] mex.bat

[ mex.pl

&l .

Each of these wizards he
wizard generates a MATI
are provided if you do n

Input-output and curve
Pattemn recognition and
Clustering.

Dynamic Time series.

Details

Workspace

Name

FH VarName3
FH Varbames

4\ Neural Fitting (nftool)

) i/iz Select Data
&

What inputs and targets define your fitting problem?

(2)] search Documentatian

Get Data from Workspace
Input data to present to the network:

B Inputs: T

Target data defining desired network output.
@ Targets:

Samples are:

Want to try out this tool with an example data set?

Load Example Data Set

@® ] Matrix columns (O [=] Matrix rows

Summary

Inputs ‘T1" is 3 2191 matrix, representing static data: 1 sample of 219
elements.

Targets ‘2" is a 73x1 matrix, representing static data: 1 sample of 73
elements.

i§ To continue, click [Next].

& Neural Network Start i Welcome

@ Back & Next

D Cancel

H O Type here to search

Al olS Ayl 038 3 i) 5 JLEAY) 5 el
c3aaill %10 5, ,wa™] %10

& nim T ) ENG

(O

4
@|[v

X

Al 5 Jaal) cliioas I8 (70

Jal)

e e OSSR - |

= o

Mew New Open
Seript v v
FiLE

.| Compare Import
Data

4\ Neural Fitting (nftool)

%

Validation and Test Data

Set aside some samples for validation and testing.

«»EA
Current Folder
Name
m3iregistry
registry
util
win32
[&] deploytosl bat
[] Icdataxml
[7] Icdataxsd
[ Icdata_utf@xml
A\ matlab.exe
[=] mbuild.bat
[E] mecbat
[E] MemShieldStarter.bat
[E] mex.bat
[] mexpl
[&] mexextbat
Details

Workspace

» C: ¥ Program Files

- o =

Select Percentages
& Randomly divide up the 1 samples:
W@ Training: 80%
@ Validation:
@ Testing:

10% v

0%}~

Name

FH VarNames.

Restore Defaults

1 samples
0somples

0somples

Explanation

& Three Kinds of Samples: E
p

W Training: 3

These are presented to the network during training, and the network is
adjusted according to its error.

@ Validation:

These are used to measure network generalization, and to halt training
when generalization stops improving.

W Testing:

These have no effect on training and so provide zn independent measure of
network performance during and after training.

& Neural Network Start i Welcome

H O Type here to search

B Change percentages if desired, then dlick [Next] to continue.

@ Back & Next @ Cancel
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Agiaal) Aagal) 8 Ligime 35,0800 Cua 4080 4 aa 2 lade

(2)] search Documentatian

4\ Neural Fitting (nftool) - [m] ®
Ld ap |

" @ Network Architecture
e Set the number of neurons in the fitting network's hidden layer.
> E§F w Learn how to sq

Current Folder

Hidden Layer Recommendation -

Define 3 fitting neural network.  (fitnet) Returmn ta this panel and change the number of neurans if the network does

Name Getting Started Wizards not perform well after training.
Number of Hidden Neurons: 33

x| @

miregil
registry’
util
win32

[%] deployt

[ tedatax

| ledatax
[ lcdatay  Imput-outputand curve

Each of these wizards he
wizard generates a MATI
are provided if you do n

4\ matlab.  Ppattern recogrition and
[%] mbuild. 3

[ mechal | Clustering.

[ Memsh Dynamic Time series,
[E] mex.bat

[ mex.pl

= t

Restore Defaults

Neural Network

Details Hidden Layer Output Layer

Workspace Input Output

Name 7 )

EE-H 7: P

Hr 3 1
35 1

FH VarName3
FH Varbames

i§ Change settings if desired, then dick [Next] to continue.

& Neural Network Start 4 welcome 4@ Back & MNext D Cancel

. - 04:59
H Q Type here to search B A Qs m T D) NG

A Ay aaan (72) JLal)

Leverberg — Marquardt a5 il 4y led 2as3 &5 e

@lsﬁrch Documentation B

4} 4\ Neural Fitting (nftool) - O bed
|

New New sl Netwerk s § Train Network

— Train the network to fit the inputs and targets.
Welcome t 3 L=

«>EE w Learn how to s

Train Network Results Ml
Current Folder Choose a training algorithm: & samples | C]
Name Getting Started Wizards = - *
9 T evenberg-Marquardt @ Training 5 - - E
m3iregif o ;
registry This algorith Iy takc but less time. T cheatem ) )
Y Each of these wizards R is algorithm typically takes more memory but less time., Training ° )
util o wizard generates a MAT| | 2utomatically stops when generalization stops improving, as indicated by =D v - -
= ;‘wrﬁ are provided ff you don{ | 2N increase inthe mean square error of the validation samples.
eployt|
[7 ledatax Train using Levenberg-Marquardt. (trainim) el i R T
[ tedatax
[ ledats..  Input-output and curve 2 Train Plot Regression
4\ matlab]  pattem recognition and
[] mbuild] a Notes
ustering.
[E] meebat ? ¥y Training multiple times will generate different results due Mean Squared Error is the average squared difference
[E]MemSh  Dynamic Time series. to different initial conditions and sampling between outputs and targets. Lower values are better. Zero
[E] mex.bat means ne error.
[] mex.pl
&) mexext Regression R Values measure the correlation between

— outputs and targets. An R value of 1 means a close
relationship, 0  random relationship.
Workspace

Name
HH ™

H 2

HH VarNamel
HH VarName2
HH VarName3
HH VarNames

0 Train network, then click [Next].

& Neural Network Start K4 Welcome 4@ Back » Next @ Cancel

H O Type here to search G Q) = i T ) ENG
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4

HOME 0

A\ Neural Network Training (nntraintoal) -

LS S e M=t | ISEBF(H Dacumentatian

4
= EI‘:II:I i | [q) Find Files: &1

Neural Network

Hidden

Output

Output

New MNew Open |[|Compare Import Train Network
B e Train the network to fit §
FILE
< EHEA » C: » Program Files | | Train Network
Current Folder Choose a training algorithm:
Name L b
m3iregistry Svenhe
registry This algorithm typically takes more
util automatically stops when general
win32 an increase in the mean square err
[%] deploytool bat
[ 1edataxmi Train using Levenberg-Marquardt.
[ Iedataxsd

|7 tedata_uti8xm
4\ matlsb.exe

[%] mbuild bat

[=] mec.bat

[Z] MemShieldStarter.bat
[ mex.bat

[ mex.pl
=

tbat

Details

Workspace

Name
==pl

=nprl

{1 VarMamel
I VarName2
[ Varame3

FH VarNames

L

Notes

Wy Training multiple times will gef
to different initial conditions

B) Opena plot, retrain, or dlid

& Meural Network Start

o

5l

Algorithms
Data Division: Random (dividerand)
Training: Levenberg-Marquardt (treinim)
Performance: Mean Squared Error (mse)
Calculations:  MATLAB
Progress
Epoch: 0 7 iterations 1000
Time: 0:00:00
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Mean Squared Error (mse)

Best Validation Performance is 0.2942 at epoch 6
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S @l s (mm)H &l (degree)© 4 3 (N)F 38
(cycle) (2N)

1.00E+06 2 90 8250
5.66E+04 2 90 13750
8.96E+05 5 90 8500
5.67E+04 5 90 13750
6.04E+05 10 90 9000
5.18E+04 10 90 14000
1.00E+06 20 90 8000
5.19E+04 20 90 13500
1.61E+05 25 90 9000
2.41E+04 25 90 13250
5.18E+04 0 0 14000
1.00E+06 2 45 8000
2.04E+05 2 45 10500
6.79E+04 2 45 13250
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4.97E+05 10 45 9250
8.98E+04 10 45 12500
3.41E+05 20 45 9750
2.85E+05 20 45 10000
5.14E+04 20 45 14000
1.00E+06 25 45 8000
7.39E+04 25 45 13000
6.04E+05 2 60 9000
8.19E+04 2 60 12750
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4.14E+05 10 60 9500
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4.13E+05 20 60 9500
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8.08E+05 25 60 8000
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2.10E+05 20 75 10000

7.27E+04 20 75 12500
6.00E+04 20 75 13000
4.14E+04 20 75 14000
4.37E+05 25 75 8000
7.56E+04 25 75 11000
3.28E+04 25 75 13000
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