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* Hephaestus tem robos dourados com a
aparéncia de senhoras vivas, com inteligéncia
nos seus coracoes, com fala, e com forca
proveniente dos deuses imortais que lhes
ensinaram como realizar tarefas.

(lliada de Homero)
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600 BC: Os filésofos gregos acreditavam que o
cérebro tinha espirito

Descartes (1637): O cérebro é uma maquina
Galvani (1791): O cérebro tem electricidade
Gogli (1837): Nefrites e dendrites

Cajal (1888): Neurdnios como células

Hodgkin e Huxley (1950s): Modelo de
comunicacao eléctrica do cérebro a nivel
celular

NN -V -3
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* Bioldgicas * Artificiais
—Célula —Né
—Dendrite —Input
—SN.efrlte _Ouput
—Sinapse

P —Peso

—Velocidade lenta
—Muitos neuronios

—QOperacoes complexas por
neuronio —Operacoes simples por no

—Velocidade rapida
—Poucos nos

NN - IV -4
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* Niveis ou linhas

* Conectividade

* Input

* Processamento

e Output/ Resultado
* Aprendizagem

NN -V -5
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* |nter-nivel
— Connectividade completa ou parcial
— “Feed forward” ou bi-direccional
— Hierarquica
* |ntra-nivel (por vezes)
— Recorrente
— Para o centro

NN - IV -7
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* Ponderacido de inputs [w(i,j)]
* input(i) = 2 w(i,j) . Output(j)

i = neurdnio que recebe info
j = neurdnio que envia info
w(3,1) / w(3,2)

NN -1V -11
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* Uniforme

* Uniforme desde a origem
* Sigmoide (em s)

* Linear

* Linear desde a origem

NN -V -12
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e Output(i) =0, se input(i) <L
e Output(i) =1, se input(i) > L

Output(i)

N\

\

NN -V -13

L Input(i)
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* Output(i) =1

Output(i)

Input(i)

NN - IV -14
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° Output(|) — 1/ [1 + eA(-ganho : Input(i))]

Output(i)

N\

\

NN - IV -15
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e Y=aX+b
e Output(i) = ganho . input(i) + B

Output(i)

N\

\

NN -1V -16
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e Output(i) = ganho . input(i)

Output(i)

Input(i)

NN -V -17
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e Output(i) =0, se input(i) <L
e Output(i) = ganho . input(i-L), se input(i) > L

Output(i)

L Input(i)

NN -V -18
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e Output(i) =0, se input(i) <L
e Output(i) = ganho . input(i), se input(i) > L

Output(i)

L Input(i)

NN -V -19




Instituto Superior de Economia e Gestao
UNIVERSIDADE TECNICA DE LISBOA

* |dentificacao dos “inputs” relevantes

* Lista de “inputs” e resultado final desejado
— Normalmente, sao necessarias muitas observacoes
— Séries de treino com variacoes geram melhores

resultados

* O objectivo da aprendizagem €& minimizar o erro
de decisao do no final. Varias teorias e varios
conceitos de erro resultam em varias regras de
aprendizagem.

NN - IV -20
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e Estatico versus dinamico

— O ajustamento dos erros pode ser efectuado de
um no da rede para outros (estatico) ou pode
envolver ajustamentos em “rounds” multiplos.

e Batch versus on-line

— O treino pode ser efectuado através de um
processo batch ou no momento de introducao dos
dados. O treino on-line permite que a rede possa
ser constantemente ajustada

NN -V -21
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Previsao de faléncias por bancos;

Previsao de cumprimento ou incumprimento de
obrigacoes;

Recon
Recon

Recon

necimento ¢

necimento ¢

necimento ¢

e caracteres;
e imagens;
e padroes de séries, valor de

activos, por exemplo.

NN - IV -23
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* Apresentacao de NNs

* Apresentacao e Discussao de Artigos e
Casos sobre NNs

* A utilizacao de NNs (Discussao)

NN - IV - 24
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* Quais os pressupostos para a aplicabilidade
dos NNs?

* Que funcdes ou areas da organizacao podem
beneficiar de NNs? Como?

* Quais as dificuldades ou riscos de
desenvolvimento, implementacao e uso de
NNs?

NN - [V - 25
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Basic Neuron Design

Dendrites Basic Neuron Types

Axon
Hillock

Myelin N

e Sheath

Axon

Node of " W

Ranvier

Dendrites

iipolar Multipolar Pyrimidal
iry Neuron) (Motoneuron) Cell

Synapses

AN

Neuron scheme NN - IV - 26
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Central sulcus

Motor \

control Touch and pressure
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TEMPERATURE [l 00<
SN
RELATIVE R R
HUMIDITY

LN '.‘: &~

AN ;E::)“ REFELR = TRANSPIRATION
co, HESTRREE R Lo

BRI - & AssmiLaTION

ALLOCATION

2
N
S
'\
" LN
f
b
!
by
\

NP2
pLanTTYPE [ S \\‘ | s & j;

fm
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| O<=b
. OC::h
O‘C:Hmo toe

l Treino com 6000 casos
Q (m?3/s/m) http://www.wldelft.nl/cons/area/wds/neural/i

ndex.html

E040312q
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File Mew Project MewCaze Graph Settings Help ' = E| clu’lo E| =

e Structure type 2. Vertical (caisson), 2.1
B Response factor 2. Structural response, 2.5 Pressures,
] Forces and Safety factors
= Farmula Gada
. Cutput parameter [HD Design wave height

e IMPUT
= TEE (B Berm wicth 200 () T
EEWEE | ~ (Bup) Width of upright section 100 (m) I
el . (Hs0) Significant wave height &t deep water 500 (m) T
Rename M ~ (hs) Water depth ot site 5,00 () u
_—* . [Tmzx] Max, wwave period S.0000 (=) T
e (k) Depth of berm below SWL 4.00 (m) {
Lz B | (h") Distance from Swil to caizson base 10.0 () 1
(ded) I (Rc) Crest freeboard 0.500 () n
20.00 ; (tupBup) Relstive hotiz. dist. from c.gravity and hee(0 200 (- 1
30,00 [eotiay] Foreshore slope S0.0¢-) {
40.00 (B Wave angle TABLE v
50,00 {pf) Coefficient of friction 2.00(-) { |
60,00 (pf) Mass density of fil 2100 (kgdm3) I
[pc) Density of concrete cap 2400 (kgim3) {
[pwe) Wygter density 1025 (kadm3) 1

CITPUT

[HD) Design wave height TABLE

[Hz0hs) Relative depth TABLE

(haH=i) Depth 5*Hsi seaward from toe TABLE

[H=i) Incoming significant swave height TABLE

- buoyancy [7*1 Elewvation to swhich swwave pressure is exerted | TABLE

| senites of mass (LY Local wave lendgth TABLE

[Pl wave pressure TABLE

(1e] Bearing pressure &t heel TABLE

[pu Liplitt pressure TABLE

[Fh) Taotal horizortal wave force TABLE

— [Fu) Total uplift force TABLE

'r., = 55 R S & [Wup) Caizson weight per m length T&BLE
-
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File Mew Project MewCaze Graph Seftinge Help

N

1 — T4

cotiL,, )

|NIIINE |LII:ENI:ED T0: WL | Delft Hychaulics

Hunup Yan Gent formula

2@I10SH|sBE v
| e 1.Hubbll_e mound structure, 1.1
. Convertional breakwater
: Responsze factor 1. Hydraulic response, 1.2 Runup
Rurnup on bermed slopes-van Gert
Farmulz
farmula
| Dutput parameter [Fup2%] 2% Runup ht. above swl j
INPUT
+ [H=) Significant wave height (m
[(HmO) Spectral significant wave height 2.000m) | |
[Tp) Peak wawve period [ZEC]
[Trm) Mean wave period [=]
[Tm-107 Spectral period 5.000=) 1
# B Wave angle 0 (e T
[cotios] Structure slope angle (-]
[oot{ms1)) Cotangent of lover structure slope ane 3,00 (-] | |
[ootfosd)) Cotangent of upper structure slope ane 3,00 (-] 1
(B0 Berm swicth 2.00 (m) { ]
@mance from Sl to berm 1.00 (m) T
[P Motional Permeakbility factor (-]
[yT) Roughness reduction factor 1.00(-) 1
[c0) YWan Gent coefficient 1.35(-) { |
(21 Yan Gent coefficient 4.700(-) T
[P Exceedance probability (%)
(Zonf) Confidence bands check to use (-] 1
[Fup] Runup bt above swl [T
CLUTPUT (-]
[Rup29] 2% Runup ht. above swl FE70m)
[FupHs] Relative runup level (-]
[Fup29Hsz] Relstive runup level (-1
[Rup2%sHm0) Relative runugp level 1.8350-)
[cot{orep)) representative slope 3.2510-)
[&m) Bresker parameter (-]
[Z1) Breaker parameter -1
“8 (£0) Breaker parameter 1.359 (-]
[£=-1) Breaker parameter (-]
) (yk)Berm reduction factor (-]
g () Obligue reduction 1.00(-)
[yTat) Total reduction 1.00¢-)
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T
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\

http://www.ndt.net/article/v05n07/spanner2/
spanner2.htm
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J MathWorks-

Accelerating the pace of engineering and science

Products & Services Solutions Academia Support

Download P

4u

R2010b Documentation — Neural Network Toolbox

Wiew documentation for other releases

Contents Index

Multilayer Neural Network Architecture

* Getting Started This section presents the architecture of the multilayer feedforward neural network.
¥ User's Guide
. o Meuron Model (logsig, tansig, purelin)
» Network Objects, Data and Training Styles
An elementary neuron with R inputs is shown below. Each input is weighted with an z

¥ Multilayer Networks and Backpropagation Training forms the input to the transfer function f. Neurons can use any differentiable transfel

Introduction
¥ Multilayer Neural Metwork Architecture |I"IF]L.IT General Neuron
Feedforward Metwork /"_"\,‘ j(' "\‘
* Collect and Prepare the Data Where
* Create, Configure and Initialize the Network pl
= Train the Network F, R =number of
* Post-Training &nalysis (Network validation) p‘; n ’ f i ., glements in
Use the Network : input vector
Automatic Code Generation J=
R

Limitations and Cautions

Dwnamic Networks ‘\____/' \._ _.}

Control Systems a =ﬁWP +b
+ Radial Basis Metworks
= Self-Organizing and Learning Vector Quantization Nets Multilayer networks often use the log-sigmoid transfer function logsig.

Adaptive Filters and Adaptive Training a
* Advanced Topics
Historical Metworks
Metwork Object Reference

Function Reference

ya

Mathematical Motation bl

» Blocks for the Simulink Environment -1
» Code Motes a = logsigin)
Bibli h . . .
earapiy Log-Sigmoid Transfer Function -1V - 37
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deadly accuracy usually between
95% to 97% far higher than any
team of human decision makers
score by parallel comparison,
but that only a human operator
can "explain" to the end-
consumer why or why not their
application for insurance was
rejected, needs to be modified,
or is accepted at that particular
rate or premiums to be paid.

http://www.intellia.co.nz/intellig
ent%20systems%20development
.html

Neural Network for Insurance Underwriting

Criteria Weightings Result

AgentReport

Risk Report @

Spenre Underwrite 0
Protection Modify Coverage 1

Reject 2

input layer hidden layer output

INntelhalimted

Demonstration Neural Network
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File Control Edit Plotter Neural Network
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Input

nodes

A

Back-propagation of error adjusts the weights
of interconnection to reduce the overall error

generated at output node

AST (lu/) (O
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ERROR
Serum bilirubin (mg/dl) ()
Hidden
GGT (Iu/)) (O layer
ALP (lU/I 3
A O \;\\‘\‘s}./// Output 0=No
] . A “~"'f‘7
reatinine (mg/dl) () V }:’3‘{"’.‘:}:/4 Died at 3
’(‘7,; XN months ?
. LN \.;—.
Albumin {g/dl) ( ) FALRN
L K 1=Yes
L7 /=N
INR ) [~ O

Haemoglobin {g/dl) ( )

0.86; p=0.044).

Results: The ANN performed significantly better than
MELD both in the internal validation group (AUC=0.95 v
0.85; p=0.032) and in the external cohort (AUC=0.96 v

NN
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Log Video
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Manual Entry... B
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Correct Entry... ‘ Recognitions: 643
Plate Lane Label  [Time Nation IC*
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N Sharky Neural Network 0.9 Beta E]@

Metwork Shape Points View Help

Error: 1.00% (4)
Learn (Mormal) | « ni: ~ 0.015 N‘

Age: 458 K (1146 Epochs) 100 Kfs, 4,6 5
Metwork | Learn | Draw 400 200 | @LLE Del.
= o i [=]
Metweork Structure o . =13 5 & i o Z
2:5:5:2 v ? i
I oy a =} o

Abs. Weights o o
Max.:  17.63 16,37 8.987 o °
Min, 0050  0.582  3.683 a S

AAM: 9,129 5.852 5.093
RM5: 10.87 6.920 6.355 5 @

Abs. Bias o 4
Max.: 2489 3906 T.627 o o
Min.: 1.452 1.088 7.627 = d

AAM; 2,758 2.665 7.627
RMS: 3.113 2.841 7.627

*  http://www.sharktime.com/us_Shar
kyNeuralNetwork.html
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http://www.easynn.com/

NuMap 7.06 - Product of the IPNNL and Neural Decision Lab LLC
Fie View LUtiites Data Pre-processing Ml Layer Perceptron _ Functionsl Lok Network _ Piecewise Linear Network_ Unsupervised Learmning  Help
MLP Training \ sion Information

Input File [EREeTm——r———c——rey e | | T

Current Version: Professional Version

Nisnbsoc. of Jope Limitations: Can have over 100 inp a
networks, 100 hidden units for MLP.
Number of Outpuy 100 modules for PLN

Number of Hidden Units

Number of leratiol

- Network Diagram

IMULTILAYER PERCEPTRON TRAINING
Tnput File Details:
Name: DAChinniah_Anand\Lab Source\Numap7\Training Files\speech txt
Inputs: 39
Outputs: 117
Patterns: 4029
Network Detals
Hidden Units: 30
Tterations: 50
Training Result
Tteration Mean Square MSE/M
Error (MSE)
1 11682.304829 99.848759
2 7442.197479 63.608525
3 6584.291942 56 276000
4 4756.331351 40.652405
T 5 6218.350473 53.148295
IR TR oo Yo 6 4203424624 36097817
7 3627.441267 31.003772
2 12900 8 3708.524583 31696791
9 3525916916 30136042
WO, 10090, 10 3387.036590 28.949031
11 3185.344401 27.225166
8000 8000 12 3020.149192 25813241
13 2918.029237 24.940421
6000 6000 14 2936.088922 25.094777
15 2887.628424 24680585
1000 : 1000 16 2846.006410 24.324841
17 2770.185386 23676798
2000 2000 18 2701.240229 23087523
19 2648.204078 22634223
o o 20 2607.961122 22290266
HTATE NI IS TS T W T T T3 g 1 21 2568 824145 21955762
[Status. TInput Fie: 1471672005 [ToPM

e http://www.neuraldl.com/
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* http://www.solarnavigator.net/biology/biolog
y_images/

* http://www.emc.maricopa.edu/faculty/farabe
e/biobk

* http://elib.uni-
stuttgart.de/opus/volltexte/2010/5165/pdf/K
eng_Been_Ang Dissertation 25.02.2010.pdf
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http://www.emc.maricopa.edu/faculty/farabee/biobk

