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Basic Neural Network Toolbox Flow Diagram
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Neural Network Structure — newlin, newp, and newff

newlin TLEW newff

Description | Create alinear layer Create aperceptron Create a feed-forward
hackpropagation network

model netenewlm(PR.G,ID,L | Net=pewp(PR.8,TF,.LF) | Net=new PR [31 82. 8N],(TFI

R) TF2. TFN},BTF, BLF, PF)
PR 32 matriz of min and mazx wvalues for B input elements
S /81 5 Mumber of elements (neurons) m the output 51 Bize of th layer
o wector
1D Input delay vector, -
default = [0]
LR Learning rate, -
defanlt = 001
TF -- Transfer function: TF1: Transfer function at ith layer
(hardlim or hardlims) (purelin, logsiz or tansig)

RTF - BTF: Backprop network training
function: (trainlm, tranbfa,
tranrp, trainad or tramngds)

LFELF - LF: Learmng function: ELF: Backprop weight'hias

(learmp or learnpn) learning function: (learnad or
learngdm)

PF Performance measure: Ferformance measure: Performance measure:

IISE

Imae

{mse or mae)




Neural Network Structure — newlin, newp, and newff

| | newlin | NEWp newff
TF -- Transfer function: TFi: Transfer function at ith layer
(hardlita or hardlimns) (purelin. logsiz or tansig)

Transfer fllll{‘l'i{lll.'itl

Used m newp:

haydhm (Hard Limit Trans Function) hardlims (Symmetric Hard Lim Trans Function)

-----------

a = hardlim{n) a = hardiims(n)



Neural Network Structure — newlin, newp, and newff

4
| | newlin | NEWp newff
TF -- Transfer function: TFi: Transfer function at ith layer
(hardlita or hardlimns) (purelin. logsiz or tansig)
Used m newtt:
Tan-Si id Tran Functi : : .
AN-SIEMOLE Lian Tuhtion Log-Sigmoid Tran Function Linear Tran Function
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a = tansigln é
() a = logsig(n) a = purelin(n)



Neural Network Structure — newlin, newp, and newff

newlin ILEW] newlf
Description Create alinear layer Create aperceptron Create a feed-forward
haclkpropagation network
ETF BTF: Backprop network training
function: ftrainlm, trainhfs,
trawi, tranod or tramnods)
speed S\oW

Fast

B!

trainlm - trainbfg->trainrp
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Neural Network Structure — newlin, newp, and newff

newlin ILEW]) newlf
Description | Create alinear layer Create aperceptron Create a feed-forward
haclpropasation networle
LFELF = LF: Learmng function: BELF: Backprop weight/hias
(learmp or learnpn) learning function: (learnad or
learmgdin)
PF Performance measure: | Performance measure: Performance measure:
mse mae {Inse or mae)

Learning Function: learnp or learnpn

If input vectors have a large variance in their lengths, the learnpn
can be faster than learnp

Performance Function: mse or mae

mse: Mean squared error performance function

mae: Mean absolute error performance function
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Neural Network Training: adapt and train

Adapt Train

Svntax [net Y E PfAf|=adaptinet, P, T P A1) [net, tr]=traninetP, T PL A1)
Parameters | Met network

P: Metwork inputs

T: Metwotk targets, default = 0 {optional 1n adapt)

Pi: Initial input delay conditions, default =0 (optional)

A1 Inttial layver delay conditions, default =0 (optional)
R etwrns Met: new networls Met: new networls

Y Metwork outputs Tr: Tramning record (L e, epoch)

E: Metwork Errors

Pf Final mput delay conditions

Af Final layer delay conditions
Related MNet.adaptFon="tramns’ Met tramFen="trainh” : batch traming
concepts Net. tramFen ="tramc’: onlme training
Conclusions o Adapt takes more tune then Traimn

e Train provides more choice m traming functions (gradient descent, Levenbers-

Iarquardt, etc)

o  For static networks, Usually train 1z a hetter choice
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Neural Network Simulation: sim

sim simulates neural networks.
'Y,Pf,Af] = sim(net, P, Pi,Ai) takes,
net - Network
P - Network inputs.
pPi - Initial input delay conditions, default = zeros.
zi - Initial layer delay conditions, default = zeros.
and returns,
v — Network outputs.
rf - Final input delay conditions.

af - Fmal laver delay conditions.



Example — Rewrite XOR Problem

XOE

It I: Out

00 0
011
1 0]1
110

Network Structure Creation

Matlab Command: newlin, newp, newft

|

Training the Network

Matlab Command: train or adapt

Simulation

Matlab Command: sim

wlnput Data F
F=[1100;1010];
%wlarget Data T

T = [01 1 0];

%Wonstruet the Newral Hetwork
Wnet = newff (PR [51..5n], {TF1 .. TFn} BTF, BLF, FF);

netznewft ([0 1; 0 1), 12 1], { tans1g “purelin’j, " trainde’ )|

®lpdate the parameters for the training
net, trainFaram. epochs=10000,;

net. trainfaram. show=5;
®lrain the neural networlk

net=train(net, F, T);

#oimulate the neural networl
T==im [net, F);



References:

*Matlab Help Desk: http://www-ccs.ucsd.edu/matlab/helpdesk.html
*Neural Network Toolbox in Matlab 2006:
http://www.control.hut.fi/Kurssit/AS-74.3115 /Materiaali /Material2007/ Neural
Network Toolbox_Slides.pdf

*Neural Network Toolbox: A tutorial for the Course Computational
Intelligence: http://www.igi.tugraz.at/lehre/EW/tutorials/nnt_intro/nnt_intro.pdf
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