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A Neural Network Fitting Tool (nftool)

Welcome to the Neural Network Fitting Tool.

Introduction

In fitting problems, you want a neural network to map between a data set of
numeric inputs and a set of numeric targets.

Examples of this type of problem include estimating house prices from such
input variables as tax rate, pupil/teacher ratio in local schools and crime rate
(house_dataset); estimating engine emission levels based on measurements
of fuel consumption and speed (engine_dataset); or predicting a patient's
bodyfat level based on body measurements (bodyfat_dataset).

The Neural Network Fitting Tool will help you select data, create and train a

network, and evaluate its performance using mean square error and
regression analysis.

$ To continue, dick [Next].

Solve an input-output fitting problem with a two-layer feed-forward neural network.

Neural Network

Hidden Layer

Atwo-layer feed-forward network with sigmoid hidden neurons and linear
output neurons (newfit), can fit multi-dimensional mapping problems
arbitrarily well, given consistent data and enough neurons in its hidden
layer.

The network will be trained with Levenberg-Marquardt backpropagation
algorithm (trainim), unless there is not enough memory, in which case
scaled conjugate gradient backpropagation (trainscg) will be used.

) Next | [ °Cancel ]

- - L — — = —
" @\ Neural Network Fitting Tool (nftool) [ 3 S
Select Data
‘What inputs and targets define your problem?
Get Data from Workspace Summary

B Inputs: (none)

@ Targets: (none)

7 (]

Samples are oriented as: ] Columns ©

] Rows

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

Load Example Data Set

o Select inputs and targets, then click [Next].

No inputs selected.

No targets selected.

> e
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Preview of Clipboard

‘ lmportWizard ————— =3 u
Select Data Source

| ® File:l M Browse.. 1
© Clipboard

Letters=[

ooooQooO0OO0O0OOOQOOOQODOOOD

| »

A _pastespecial

00000000
000000000000000000000000000
R R e R X8 e " Letters=[ 000000000000000000000000*
' 000000000000000000000000
000000.600000000000001000000
' D00000000000000000000000
B 00000000000101000.611000000
' 000000.600000000000001000
000000000000000000000
= ' 000000000000101000.611000
000000000000000000000000000
' 00000000000000000000(
0D00000000000000000000000000
' 000000000000000000000000
000011100000000110000000000
' 000000000000000000000000
000111100000100001100100000
000011101010000001100000000 ' SRR DEEREE2ta DS DEe ]
' 000111100000100001100100-
000000000000100001100
' 000011101010000001100000
000000000000000000000000000
' 00000000000010000110¢
000000000000000000001000000
' 000000000000000000000000
000100000000000110000100010 ; E B S R o
100000000000011001111001111
' 000100000000000110000100
000111100000011010011011001
' 100000000000011001111001
000000000000011000010
' 000111100000011010011011
000000000001100000010000000
000011100000000000001101010 ‘ SRR A ANE 0 8 LR
' 000000000001100000010000
001011100001100111100101000
' 000011100000000000001101
101011100001111001111101001
' 001011100001100111100101
000011111111100001101011011
= ' 1010111000011110011111017
nANNANANANAANNANYT 111001110
2l n | ) 4 i ] )
I [7] Generate M-code
o\ Import Wizard — - i B . =

Select variables to import using checkboxes

© Create variables matching preview.

Create vectors from each column using column names.

Create vectors from each row using row names.

Variables in K\

Import

Name «

[ Apaste.. 48x1

Class.
9390 cell

Size

Bytes

17

No variable selected for preview.
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4\ Import Wizard - lole i
Select Data Source
© File: | [ Browse.. |
© Clipboard
Preview of Clipboard
target=[ || A_pastespecial
1000000000000000000000000000; =
0100000000000000000000000000; || 2o q
00100000000000000000000800000 0" 100000000000000000000000000 0;
P o e o ] 010000000000000000000000000Q0;'
b en e i ] - 0010000000000000000000000000;'
Al 0001000000000000000000000000;'
000001000000000000000000000Q0;
' 0000100000000000000000000000;'
000000100000000000000000000Q0;
' 0000010000000000000000000000;'
000000010000000000000000000Q0;
' 0000001000000000000000000000;'
000000001000000000000000000Q0;
' 0000000100000000000000000000;'
0000000001000000000000000000;
' 0000000010000000000000000000;' |z
0000000000100000000000000000Q0;|z I
= 0000000001000000000000000000;'
000000000001000000000000000Q0;
' 0000000000100000000000000000;'
000000000000100000000000000Q0;
' 0000000000010000000000000000;'
000000000000010000000000000Q0;
' 0000000000001000000000000000;'
0000000000000010000000000000; ||, al el ] el e e
0000000000000001000000000000;| ||, e
0000000000000000100000000000; ||, Sl
| 0D000000000000000010000000000;| ||, e s
0000000000000000001000000000; ||, et ' el e e e a e el )
000000000000000000010000000Q0; d
' 0000000000000000001000000000;'
0000000000000000000010000000Q0;
' 0000000000000000000100000000;'

" b Neura! Network Fitting Tool (aftoo) W IR W = W W ™ = T wawm W ESHEENT =)

Network Size
Setthe number of neurons in the fitting network's hidden layer.

Hidden Layer - Recom mendation

Number of Hidden Neurons: TO | Return to this panel and change the number of neurons if |
the network does not perform well after training.

Restore Defaults

Neural Network

Hidden Layer Output Layer

| @ Back || ® Next ] [ @ cancel ]
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Al pgw pdf 3o 3 pally Matlah 1 G duitt slidy deysi Olegdadt) dlis —3 —2

: 8,59 500 Jal (e iy goal=0.001 o traingdx alel giliy LAY JLEEN) ASed L&) ]
net=newff(minmax(Letters),[10 28],{'logsig’,'logsig'},'traingdx’) ;
net.trainParam.epochs=500 ;
net.trainParam.show=1 ;

net.trainParam.goal=0.001 ;

AUl Aaglail) (3h g a8 AU Cu i Agles Ll 2
[ net,tr]=train(net,Letters,target);

£ (1S Lgraad o ) iy (30 Jia i e i aall A LA Alee el 3
N=Letters(:,L) ;
figure,plotchar2(N);
output=compet(output);
answer=find(compet(output==1));

figure,plotchar2(Letters(:,answer));

2 (A gdia B gua)o piia ipa o i anll AGAN s Ades 4
noisyN= N+randn(48,1)*0.2 ;
output=sim(net,noisyN);

output=compet(output);
answer=find(compet(output==1));

figure,plotchar2(Letters(:,answer));
daidd | ylglatg Matlab 1 e dpome JL88) dbes —4—2

H()d A s
: 4l ¥ 538U A showletter (Ce 7 L") &l plaiud Un 5 Sdl)
(s 5 0 gdia) Lisaall Lgud (08 Al Al JidS :C g JAdal) i) Jiai o] &
. JRaal) Gl (a8 IS (e ply s C=1 citiodl
. il a1 m 5001 i) A 5 IS G g C=2

. Letters &b sbuaal) & 41 4iial Cial gl o o plial) i o) Ay A0 gt : C=3
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el Cia AN 0 Sa o el 51 8380 A showLetter (7¢/cs’) dadaill LS IS (ge Al 3 (21 oAl (i yas avins

o MATLAE 760 (R2008s] e
-

i

File Edit Debug Parallel Desktop Window Help

ﬁﬁl & “'ﬂ F[‘ﬂ@‘@‘CummDian
: Shortauts 2] Howto Add (&l What'sNew View Insert Tools Desktop Window Help
(et iectry ke & REERDEEE AL
ECELTLN BET L BiE

Name 4 Value Min  Max

|l
|
|
N

values.

19pgeu',2)
9pg.g,2)
Vipgeo',2)
ws's2)
w¢'e1)
w¢'2)
Y il
B-4--  02:53 21/06/12 --%

ax values.

~know('3pg.i',2)
~know('jpg.5',2) 15> shoul
woahaulartar (1.1 1) s -

D A0 pdic 4 shiae add ol g3 Ao eledind A (e @lld g b giia Lo a a6 e A0 (i & i OY)
noisyN= N+randn(48,1)*0.2 ;
0 sa o s AL (0 Sa &yl Y1 3286 8 showLetter (2¢/ue’) dadail) 20U A (pe I3 S
Db LS ) o Sl
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R RS S SSOSy W T e W T e T— B %
‘_DMT.IABM.O(R&N&‘) 4 sa Bk . e o Sa sl o sess - =
File Edit Debug Parallel Desktop Window Help
D@ sa9 e ddR| 0] umo |
- Shortets @ Howto Add & What's New Fle Edt View Inset Tools Desktop Window Help x
\ - FEE DRSS A EL:
LRI Bes | .
[Name » Value Min  Max =
nt list.
and max values.

‘know('3pg.s',2)
“know('3pg. o' ,2)

“know ('3pg.',2)
enow (' dpa. g, 1)
“know('3pg.s',2)
“know('dpg.a',2)

- » 02:53 21/06/12 --%
~know (' jpg.d',2)
~know('Jpg.b',2)
~-ghovletter ('w',1)
~-ghovLetter ('w',2) vl

nt list.

and max values.

showLetter (3« /o) daddaill 30U IR (e b atas (5 giiall o jall o BY) o jall)dy 5 ) gas o all sl 408l (e alda Lavie
405 O b o AN () oS 2 el 51 3380

| MATLAB 7,60 (R20083

File Edit Debug Parallel Desktop Window Help
NSRBI (BB 0] cumentdiedoy|c)

© Shortcuts (2] Howto Add (2] What's New

File Edit View Insert Tools Desktop Window Hel

LI E MEE IR

Value

sl |

Min

Name

know('3pg.o',2)
know('3pg.s',2)
know('3pg. o' ,2)
~know('3pg.s',2)
know('3pg.g' 1)
know('3pg.s',2)
know('3pg.4',2)
-- 1 02:53 21/06/12 --%
~know('jpg.3',2)
“know('Jpg.5',2)

wahaularter (1.0 1)

21

values.




T | ylglalg Matlab 1 3o 8yge JL53) das —5—2

(L)) A s
sl Y B2 2 know (Ce’ L 1) &bl slaied Lia 5 sl
L AR B guall ALY L pllatis Al AN Jid :C g JAdal) Cijad) B gua Jidl s Gua

ax ) () sSa Laic 55 ) guall 3 o sus yall Coyal) Gilday 53 Caall slagls Matlab I el s o siaes laaie 1 ANl () 55 Laind
Llad s all 3 a4 figure,plotchar2(N) Jlea¥) ol ele xiul

a s yall Capall Ly 535 (Bilday s3) G ) alagl o3 Letters sl 48 shoaall e lghi jlia s 5 ) gal) 220 45030 4 iin Laxie 2 Allad) b L
é‘:u)ﬁé;&gﬂ\&_\g)ﬁﬁdb‘\@cAﬂ]ﬂﬂ)}d\@d};}d\uﬂm%d}y‘uﬂ)ﬂ\MCSU\UJS;IYJEL\AJEJ}A\@
oyl (e g pall o )

: 14 B know (Ce' L )il sledicd —1 —5-2

4\ MATLAB 7.6 (R2008a) o8] X

File Edit Debug Parallel Desktop Window Help

cj \.’51 & B Lﬁ 90 “ ﬁ i’] © | CurrentDirectory: C:\Users\Abdul-Ghani\Documents\MATLAB v E] (i3}
Shotuts @ Howto Add 8 WhatsNew _
Workspace 02 X CommandWindow Bl Figue

AEEES R M| swddbm -

Name + Value Min  Max

o) ﬂ
oNewthATLAWWatchtms File Edit View Insert Tools Desktop Window Help v
Sissance FEFPINEEYEI PR EL:
>> know('&.jpa’,2)
Warning: NEUFF used i;
> In nntobsu at 18
In nevff at 8¢
In know at 102
See help fo

Current Directory

** Warning in INIT
** Network "input{1}.
** Constant inputs do

b

Command History * 02 X |5 know('s.dpg’,2)

know (']
know('ipg.b',2)

showletter ('w',1)
showLetter ('w',2)

know('jpg.s',2)

4| |Warning: NEWFF used i

> In nntobsu at 18
In newff at 86
In know at 102
See help fo

** Warning in INIT
** Network "input{1}.
** Constant inputs do

—| |>> know('s.py', 1)

know('jpg.o', 1) vl |>>
A Start OR

12 Al b know (Ce' L gl sledind 2 —5-2
Gl g il S8 AN B jpall L 505 ey Ll s G yald) JS5 (e g 8 AISE (Y B3 Capall g Y1 il ey ) (S Wl 3

know('«. jpg', 2) ;
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e o atll il

:‘MWTEM,@M"&D‘ L L ~ [olE] R [hbdu-Ghan\Documents\MATLAB vlg]ﬁ

Neural Network T 2 x|
Layer Layer @ Newto MATLAB? Wat x
Tput Output VALOIng. NENES »
> In nntobsu at
In nevif at 8¢
In know at 102
See help

Training: Gradient Descent Backpropagation with Adaptive Learning Rate. (traingch)
Performance:  Mean Squared Error (i:¢)

** Yarning in INT
** Network "input{
** Constant inputs

Pro -
[
Lo o [T o> shststes (1,

Time: [I5H >> shouletter('1, |

Pefomance T . N
erformance: 0,364 0.0200 >» know('s.3pg',2
Gradient: 00 _:] 100e-10 Varning: NEWFF usel
Validatin Checks: 0 0 ¢ > In nntobsu at 18

In newff at 86
Plots: In know at 102
Ses help

(plotperfarm)
(plottrainstate)

** Yarning in INT
| Regression | (plotregression) #t Network "input{{)|

** Constant inputs

Pothenak U Lepochs

D e A e e

" dh Newl Network Training (mtantoo) ~ # © © %= |E bl GhanDocuments WATLAS v ]

Neural Network

Layer Layer @ Newto MATLAB? Watc

put Output SROVLELEEE T "l File Edit View Inset Tools Desktop Window Help
>> shovletter('2,

‘ > kmov(e.ape,2) DS HS| B |RROGDRAL- 08 a0
Varning: NEUFF used
> In nntobsu at 18
Algorith In nevif at 86
I In know at 102
Training: Gradient Descent Backpropagation with Adaptive Leaming Rate, (traingd) See help
Performance: ~ Mean Squared Error (mse)

Pre
Progress

** Jarning in INIT

N s 1 e
Time: TS ** Constant inputs
Performance: 0.368 _: 0.0200 >> Know('5.359" ,2)
Gradient: 10 _ L00e-10 Varning: NEVFF used
Validation Checks: 0 i 6 > In nntobsu at 18

In nevif at 86
Plots In know at 102
See help

(plotperform)

- (plottrainstate)

(plotregression) ** Network "input{
** Constant inputs

Plot Interval: Q — lepochs

T T T T

b2d
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J & ( command WindOW)JA\}‘Y\ 3380 A e bl Jio) 4aaS 5 A0 o Li) dlee il ghad
................... Matlab
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http://en.wikipedia.org/wiki/Artificial neural networ: LawSs g de g go - el dpuaall cilSulll -1
cgrinall ¢lSA) and S oS g A L a) dpnasd) S0l 8 dadia -2
Aaial)

1- Neural Network Toolbox™ User’s Guide Of Matlab
2- Artifitial Neural Network .Dr —Eng Hssan ALbustani

3- Atrtificial intelligence and expert systems for engineers.
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