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.l o3ub NNstart 4 Jusws Jlil el

.0 Input Data: ‘ Networks fl Output Data: I

w9=oNntool

I G Target Data: n Error Data: I

! LMoL QS‘“‘" i
g feed-forward

\‘D Input Delay States: \‘D Layer Delay States:

z Meural Metwork Start (nnstart) - O X

Open Apps for Training Shallow Meural Networks

To access more apps for training shallow or deep neural neiworks, in the MATLAE Toolstrip, click Apps.

I | & Import... H {:} Mew... ‘ . Open... ‘ Export... 8 Delete ! Fitting

lo aSeud Jlasil

Input-output fitting, regression, and curve-fitling (nftool) [ ]
i I Pattern recognition and classification (npriool) [ Patiern Recognition ]
. Clustering (nctool) [ Clustering ]
\ / Monlinear time series prediction and modeling (ntstool) [ Time Series ]
See Also

Get started training shallow neural networks
Train deep neural networks using Deep Network Designer
Explore data sets for training_shallow neural networks
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filename
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: output=data(:,end);

: data=xlsread('diyabet.xls");

(COs2639)9 Un yilo s luws) JuwsS] jl Ligs ilgs og=

:JowS| (ol 55 Wi g (56399 (5 jlwiss

Insert Page Layout Farmulas Data Review View
L] - - —
D E‘“’ A1 Calibri M A A | T == - oo %WrapT&nt General - [ \@
58 Copy ~ \ &

Pavste ¥ Format Painter B I U-~- i+ M- A === 3= = Merge & Center ~  $ ~ 9 » 5§ 3 Fi: -

Clipboard L Font L Alignment P Mumber P
12 v o1

A | B C D E F G H L |
Diastolic
blood Triceps skin 2-Hour  Body Diabetes
Number_of Plasma pressure fold thickness serum mass pedigree
1 |times_pregnant glucose  (mm Hg) {mm) insulin  index function Age (years) Target
zl 7] 148 72 35 0 33.6 0.627 50| 1.|
3 1 85 lili] 29 0 26.6 0.351 31 0
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1 Y ——-—- mainprog Workspace

2 'C].Cj Mame = Value

e} clear allJ F:Iata 7689 double

input 768x8 double
- close all.t output 768x1 double
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Split 1
Split 2
Split 3
Split 4

split5

All Data
Training data Test data
Fold1l || Fold2 || Fold3 || Fold4 || Fold5 "
Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
> Finding Parameters
Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
Fold 1 Fold 2 Fold 3 Fold 4 Fold5 |/

Final evaluation ‘[
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1 Hode ----- mainprog

: cle; /r ';?
2 clear all;

4 close all;

s Yot —=--=-=--- reading data

: data=xlsread('diyabet.xls");
7 X=data(:,1l:end-1);
g T=data(:,end);

: Bk === mmmm—-- Test and Train Data

1e k=5;

1 cv = cvpartition(size(data, 1), 'KFold', k);

12 for i = 1:k ‘

12 trainldx = training(cv, 1i); | pmac S
12 testIdx = test(cv, i); g feed-forward

15 X_train = X(trainIdx, :);

16 T _train = T(trainIdx);

17 X_test = X(testIdx, :);

18 T_test = T(testIdx);

g %GLLdeJLﬂULrLMMLrj!P'_}J
22 end
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1 %% ----- mainprog

2 clc; ~
3 clear all;

4 close all,

5 %k -------- reading data

5 data=xlsread('diyabet.xls"');

7 X=data(:,1l:end-1);

8 T=data(:,end);

? KW —-=mmmmm - Test and Train Data

18 k=5j

1 cv = cvpartition(size(data, 1), 'KFold', k);
12 for 1 = 1:k

13 trainIdx = training(cv, 1i); L,éJS?_oNntOOI
12 testIdx = test(cv, i);
15 X_train = X(trainIdx, :);
16 T_train = T(trainldx);
17 X_test = X(testIdx, :); \_ W,
18 T_test = T(testIdx); A
13 % o|lid 435lw ame 4Sua 5l ssl s ; L,.’J.:a.cds.y)ﬁ
" end B, (- TY—— B g feed-forward
Value
1xT cvpartition & Sxes o
(: B 7689 double o aSudd d}""""
5 4
5
F68x1 double
153x7 double
615x7 double
768x7 logical
768x7 logical
768x8 double
% 153xE double
. ) —H X_train 615x8 double
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B Input Data:

#% Neural Network/Data Manager (nntool) -

B Networks 4| Output Date:

u Error Data:

) Input Delay States:

(%) Layer Delay States:

. Open... ‘ Export... ' Delete

Documentation

= CONTENTS

« Documentation Home:

« Deep Leaming Toolbox

« Funcion Approximation, Clustering, and
Control

« Function Approximation and Clustering

« Function Approximation and Nonlinear
Regression

nntool

Syntax
Description
Compatibility Considerations

See Also

Search Help

Al Examples Functions Blocks Apps

nntool
(To be removed) Open Network/Data Manager

A\ nntool will be removed in a future release. Use nnstart instead. For more information, see Compatibility
Considerations.

Syntax

nntool

Description

nntool opens the Network/Data Manager window, which allows you to import, create, use, and export neural networks and
data

Compatibility Considerations expand al

> nntool will be removed
Wams starting in R20206
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I
I
I
I
I
I
I
i
£ Import to Network/Data Manager — X :
I Source Select a Variable Destination I :
: : . " I
® Import from MATLAE workspace (no selection) Mame I :
o T I
I (_) Load from disk file T test ‘ ‘ . :
MAT-file Name T_train Import As: I :
| : ,
. ‘ X_test Metwark :
I Browse... X_train (®) Input Data I :
o
data () Target Data i i
i ) Initial Input States I : ( | .
I ) ) : w3=oNntool
testid () Initial Layer States I 1
| trainldx OoutputData L ——
() Error Data I

! uMac QS‘“‘“ i
g feed-forward
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A
I
I
I
I
I
/ I
Import to Network/Data Manager -
% imp g X i
I Source Select a Variable Destination I [ - "@ :
. . 1 I
i (®) Import from MATLAB workspace (no selection) Name :
T I
. () Load from disk file T test |X_trair1 | ! :
I MAT-file Mame T_train Import As: i :
X 1
. I
. | | W_test L . !
| Browse. @ Input Dats | i
. o 1
| ldata L () Target Data . :
I £ Imported » fates I :
. - . . - . . . tates : 1 ] A I
I y Variable "X_train’ has been imported as Input Data into the Network/Data Manager. I ( L’ng_oNntoo
1
: . I L
. I
I [ eeeeE—
- - | :
. | -a Import | | a Cloze | . :
N i S i
. 1 N -
I & Import to Metwork/Data Manager - * : : feed forward
Source Select a Variable Destination I :
- I
® Import from MATLAE workspace (no selection) Name : LQ s 2 ““,I
T Lid
. Load from disk file T_train Y
O T | i J
. _test . I * 4.!
|| MATfie Name import As: i C
=0 1k — | :
X_test or : H
I Browse... A_train (O Input Data I :
. o 1
E (®) Target Data - 1
data . 1
1l il \ ) I
! % Imported X I :
R N . 1
- Variable 'T_train" has been imported as Target Data into the Network/Data Manager. . !
1 | !
I
. . H
. : H
| | i
: ) E i Nntool
| & Import | | a Close | - :
y I
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I 77 Create Metwork or Data — > Feed-forward haclcpmp @ :
. "'
I MNetwork Data I 4] :
. . . I
Name . Feed-forward distributed time delay !
. i ——— :
I |nehm_k1 | | Feed fo_nn.rard time .dela],f H
. Generalized regression H
I Network Properties I Hopfield :
1
. MNetwork Type: Feed-forward backprop ~ | La]l'ler Recurrent :
I Linear layer (design) H
I Input data: (Select an Input) ~ . Linear layer (train) hd :
. . 1
Target data: (Select a Target) -~ I 1 ]
*
! Training function: ( L,SJS..ONntOOI

Adapticon learning function: I | Feed-forward I:raclcprup e

I Performance function:

Mumber of layers:

i | X _train w

. Properties for: | Layer 1 ~ . = &

: - x T train ~ i LMoc QS.’u,u

I MNumber of neurons: |10 I (Select a Ta rget] e feed'forwal'd
. Transfer Function: TANSIG .

| | vse

lo aSeud JLlail
9 au

*

| EView || 'ﬁRﬁtmeDefauHs |

[ | (@ |
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l &5 Create Metwork or Data — W
i Metwork Data

I
Mame .

| N — IO ke

4\ Custom Neural Network (wiew) — O >

:‘f®

Hidden Layer Qutput Layer

-

| ¥¢ s=oNntool

! " Performance function: |MSE w| || I ] LMac QS.’u:;‘J
i Mumber of layers: |F_' I feed'forward

Properties for:

l2 ls 3 “»ol K-
N L.\gp 9
_ 6B slas

Mumber of neurons: |'I'I]I

! Transfer Function: TANSIG I

| E‘lﬁew || ‘%Rstme Defaults |
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g Vorkspace 208l ygiw o b lalis o S Guece sl aSuuls (63959 umuyile 3
" I

I Marme = Value :
: & v 1x7 cvpartition I i
I == data P"ﬁ&xg ﬂ'DubI:E, i / lllllllllllllllllllllllllllllllllllllllllllllll \ :

i 5 Y1l o %% ---=----=---- Test and Train Data |
I [ [ ] k 5 b . . _ . I :

==k} 768x1 double | : k=5; Lo
R W y . ., . 1

C] T_test 153xT double - | 1 cv = cvpartition(size(data, 1), 'KFold', k); | !
| 5 T_train 615x7 double | - . Lo
i testldx 768x1 logical ] for 1 = 1:k =

| trainldx 768x1 logical BEE trainIdx = training(cv, 1i); - € I
- x 76848 double I | g{: > 1) : .( w3=oNntool
| [ xtest 153x8 double | S testIdx = test(cv, 1); |

[H i B o b : . . L —

1 A_train 615x8 double : I 1t X_‘tr*aln = X(tralnIdx, . ) 1 ; | i

f . . I
\. '/i 16 T_train = T(trainIdx)'; - )
lllllllllllllllllllllllllll — I | I: Rad
.......................... \‘ ! 17 x tESt = x tEStId}{ : | I I ; (€ .
{ Workspace G . . - ( 2 . ) ? : i feed-forward
| s T_test = T(testIdx)'|; |
. Mame = Value . . - . ) I :

& v Il cvpartition R B ootn 4iFlw as aSad 5l gF) g8 wo N —
| dats 768x9 double | | i lo S JWi5l @ @
. i . ‘-] 20 end S * Y
i =l : | e e e e e e s e — e — i ROLYG-CEY
-7 768x1 double - H
i H T test 1153 double | ( I
! Totrain %615 double H
- testldx F68x7 logical :
| trainlds 768x1 logical | !

X 7658 double : :
I ] X_test 8x153 double I H
- X train 8615 double I

I

) !

I

I

I

I

I
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&% Create Network or Data — * - e
( ) G292 96399 5le 0313 3320 (611550
Metwork Data P
I Name I
- etwork] -
I networ | I Workspace @
Network Properties Marme = Value
I Metwork Type: Feed-forward backprop w | | I data 76840 double
. ot d o 1 . input 768x8 double
nput data: train ~
| ’ = | output 708x1 double
Target data: T_train ~
Training function: .
I Adaption learning function: I
. Performance function: : :
I MNumber of layers: I :
. P . ~ 1
. Properties for: — . :
I I !
. | Number of neurens: |10 [ . :
a N I
I 4\ Custom Neural Network (view) — ] * I :
I
* I
Hidden Layer Qutput Layer H
I
I
I
I
I
I
I
I
I
I
I
i
\_ J :
I
I
I
I
I
I
I
I
I
I
I
i
i Nntool
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{ 4% Neural Network/Data Manager (nntool)

.' Input Data:

‘ Metworks

¥_train

network]

@ Target Data:

T_train

:l Output Data:

*

u Error Data:

-
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'@ Metwork: network

View Train Simulate Adapt Reinitialize Weights View/Edit Weights

Training Info  Training Parameters

Training Data

Inputs

Targets

Init Input Delay States
Init Layer Delay States

K_train

Training Results
Outputs

Errors

Final Input Delay States
Final Layer Delay States

- O

network]_outputs

network1_errors

network]_inputStates

networkl_layerStates

O ————————————————————————— - -

w9=oNntool

\9 Input Delay States: \9 Layer Delay States:

‘] Train Network

! uMac QS‘“‘“ i
g feed-forward
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4\ Meural Metwork Training (nntraintool) — O *

Meural Network

Hidden Layer Output Layer

~

E Meural Metwork Training Performance (plotperform), Epoch 9, Training fi.. — O

File Edit View Inset Tools Desktop Window Help

Best Validation Performance is 0.14937 at epoch 3

\
1
1
1
1
1
1 ) :
I 1 1
1 1 I
1 1 I
1 1 I
1 1 I
1 1 I
: i :
i i i
1 1 I
1 1 I
1 1 I
1 1 I
1 1 I
1 1 I
| i :
1 0t
1 ] 1 10 Trai I
1 " 1 rain 1
: Algorithms i H Validation H
: Data Division: Random  (drviderand) :: Test :
.. . 1 — | Best
1 Training: Levenberg-Marquardt (trainlm) 1y o 1 .
1 1 I
: Performance:  Mean Squared Error  (mise) :: E : JJ 2.0 NntOOI
1 Calculations:  MEX I: - 1
1 ] 1 - 1
: 1 E I
: Progress i: ﬁ i
H Epoch: o | 9 iterations | 1000 :i - H
! Time: | 0:00:00 | i g ! LMo aSuul
i Performance: 0.162 [ 0.105 | 000 i s et feed-forward
! Gradient: o.0430 | 0.0252 | 1.00e-07 :: c I '
! Mu: 0.00100 | 0000100 | 1.00e+10 :: g i
1
! Validation Checks: 0 | 6 ] s N I
1 ' & *ee o
1 Flots |: 1
1 1 I
1 1 I
: (plotperform) : 1 :
1
1 1 I
: Training State (plottrainstate) : '\ :
\
1 [N 1
: (plotregression) : e e e e e e :
1 1 I
1 1 1
H Plot Interval: ' 1 epochs Y ( H
1 1 I
1 1 I
1 1 I
i v Training finished: Met validation criterion : :
1 1
1 1 I
: . Stop Training . Cancel : : NntOOI
\
l’ \, :
1
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! '@ Metwork: networkl — Oa 1 e 1
1 1
1 . 1 I
H View Train Simulate Adapt Reinitialize Weights  View/Edit Weights I '
" | Simulation Data Simulation Results I '
! I I
: Inputs ¥_train Outputs network1_outputs : :
i Init Input Delay States (zeros) Final Input Delay States network1_inputStates : :
1
: Init Layer Delay States (zeros) Final Layer Delay States network1_layerStates : :
1
! I 1 .
: Supply Targets [l : : : NntOOI
: Targets | (zeros) Errars network1_errors 1 1
1
! i I
H I I
1 I Simulate * : :
! I I
! I I
1 . . 1 I N
: The network has been simulated and results stored in the Network/Data Manager. : i S
| : : i
! : B feed-forward
! I I '
! I I
! I I
: i i
1 : 3 e o
= Simulate Network : : o QSI AT LJLQJJI
I I .
\ 7 1 s
\\N __________________________________________________________________________ —” : d."
1
1
1
1
1
1
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/% Create Metwork or Data — x
I 3 PUCER.4 I . . . .0
Network Data CUJ 9> MOocC QS.u.u s bw 9 lo CLJJ LSLQ U9 Slasl JD
Name
network2 | ( [ '\9
Metwork Properties
Metwork Type: Feed-forward backprop ~ |
Input data: X_train ~
Target data: T_train ~
Training function: TRAINLM
Adaption learning function: LEARMGDM -~
*

Performance function: MSE ~ L,SJMNntOOI
Mumber of layers: ﬂ

Properties for:

Mumber of neurons: |10

Transfer Function: TANSIG  ~

LMoL QS.’L&:‘\‘J
g feed-forward
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1 1

1 1

! Hidden Layer 1 Hidden Layer 2 Output La 1

] idden Layer idden Layer put Layer :

: 1

H 1

H 1

H 1

I i
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pe s [ OR
7 - 4 Neural Network/Data Manager (nntool) — > “ b :
l 1 , 1
: .- Input Data: ‘ Metworks Cutput Data: : :
: X_train network] network]_outputs : :
1 1 1
1 1 1
: : -
1 1 Metwork: network2 - O x : :
1 I
1 . 1 1
: View Train  Simulate Adapt Reinitialize Weights View/Edit Weights : :
1 P .. 1 I -
: ] Tra||:1|r.1g Infe  Training Parameters . : : JS—ONntOOI
: 1 Training Data Training Results : :
: T _tr. Inputs X_train " Outputs network?_outputs : :
1 ; : 1 1
: Targets T train P Errors network?_errors : :
: Init Input Delay States (zeros) w Final Input Delay States network?_inputStates : :
. 1 &
: Init Layer Delay States (zeros) b Final Layer Delay States network?_layerStates 1 : LMoL QS.’LM.I
1 1 1
| : Bes. feed-forward
1 L8 I 1 .
I 1
1 9l i i
: : :
I KA
! : B o <Sb JUl
1 I
1 1 1
1 1 1
1 1 1
1 1 1
1 : 1
: | “] Train Metwork | 1 :
1 1 1
1 - 1 I
: : :
|‘ | & Import... | | i’:? Mew... | | E Open... | | & Export... | | a Delete | | @ Help || ﬁ Close | " :
\ / 1
\ 4
N o nd :
I
i
\.. J I
I
i Nntool
I
I
I
1}



U

(Sl g5 8> auuglin) Lwac aSub L2Lb

Ul g5 g Wl SS aSuuls g5 a8 awulao

Nntool

A
I
I
I
I
I
I
I
I
I
I
I
< I
l/ ™ I' \\ :
P - . \ —
: 4| Neural Metwork Training Performance (pletperform), Epoch 10, Training ..  — O x 1 : 4| Meural Metwork Training Performance (plotperform), Epoch 9, Training fi.. — O > : :
1 1
. . . . 1
: File Edit View Inset Tools Desktop Window Help k! : : File Edit View Inset Tools Desktop Window Help N : :
I 1 ! I
I 1 1
I Best Validation Performance is 0.13189 at epoch 4 H ! Best Validation Performance is 0.14937 at epoch 3 1 H
: 1 : ! I
1 of : 1 o : ]
1 L Train : : 10 Train 1 :
H Validation b Validation ! i
H Test [ Test ! H
........... 1 —
: w5 Best : : g Best : :
] 1
I 1 ] E 1 *
! = il = i ! w9=oNntool
: = L = : 1
I 0 LN g I
= 1 =] ! 1
] = 1 1
I w I w 1 '
1 1 =
I B P o i !
1 Pt H 1 © 1 I
P 2 o 2 Lo
I o 1 1 1 &
I I 0 i LMoL aSudb
: cg : : E 1 : ry .
! g oy 5 | s feed-forward
i = I = ! i '
1 1 1
I 1 1
! oy .
1 1
I 1 1
; ' B Lo oS !
1 I 4
1
i pl i ! 9 U
I 1! 1 1 3
I 1 1 1 I
) 1\ 1 I
\\ 4 ‘\ /' :
N e e i e e e i e e - e e e i B e e e -7 :
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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4 MNeural Network/Data Manager (nntool) — *
Input Data: 8 Networks ] Output Data:
network] network1_outputs
network? network?_outputs
% Import to Network/Data Manager —
Source Select a Variable Destination
(® import from MATLAB workspacs (no selection) Mame
T
() Load from disk file T test
MAT-file Name T_train Import As:
X
¥ test Metwork
Browse... #_train Input Data
o
data Target Data
i Initial Input States
k
testld Initial Layer States
trainldx Output Data
Error Data
‘ Import ﬁ Close
| & Import... | | ﬁ’:,? Mew... | | E Open... | | & Export.. | | a Delete | @ Help ” ﬁ Close |
e e e e e -
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i e e e

U
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Nntool

Y
I
I
I
I
I
i
o e - o . R .-
’ ~ * 1
J N 4S.u.u Cuwd 9 gl LSL&,;) S9)9 !
I . Neural Network/Data Manager (nntool) — x “ :
I i i
: .' Input Data: 2 Networks Output Data: : ( | '\9 :
1 X_train network1 network1_sutputs : - :
: X_test network?_outputs : :
1 1 1
1 1 1
1 1 1
: : -
I
: 1 Network: network2 - O > : 1
I
1 . 1
: View Train mulate  Adapt Reinitialize Weights View/Edit Weights I :
I I
: i Simulation Data Simulation Results b : 1
I
1 I : b I I -
: 1 Inputs i _test i Outputs network?_outputs : : 9 Nntool
: Init Input Delay States (zeros) ~ Final Input Delay States network?_inputStates I 1
I
: Init Layer Delay States (zeros) ~ Final Layer Delay States network?_layerStates 1 :
I I
: Supply Targets | : :
: Targets | (zeros) v Errors network2_errors : :
1 1 1 R
1 y | I I 3 3
Py | Bes. feed-forward
1 H H .
1 ] I
: : '
I
1 1 1
1 & .
: i i lo aSud JWail
I I
1 1 1
1 - 1 1
: | Simulate Metwork | : 1
I
1
i I T : H
: : '
I
1 ’_ ’_ 1
I‘ | & Import... | | %_’:? New... | D Open... | | @ Export... | | x Delete | | @' Help | ﬁ Close | 1 :
)
\\ 7 :
N, ,’ I
N e e o o o o o i o i o o o o o o e e o e o B B B e B B e e B B e e o - I
I
I
I
I
I
I
I
I
I
I
I
I
I
1}






(65 sLasd @ lo aSud Jlaisl) Luac aSud JLail

Y
I
I
I
I
I
I
I
I
I
I
:
- -~
‘ N [ OF
" # Neural Network/Data Manager (nntool) — x \| _ 4 :
1 ] o 1
: .' Input Data: w MNetworks Output Data: : :
: X_train network1 network]_sutputs : :
: H_test network? : :
1 ] 1
1 ] 1
1 ] 1
1 ] 1
1 ] 1
1 ] 1
: : -
I *
i i I w9=oNntool
I
i @ Target Data: % Export fram Network/Data Manager — et i :
i [Train Select Variables i :
I
: X_train ~ : :
1 1
X_test 1 “
1 ! | i 3
i T_train 1 : ] LMoL QSJ.&U
1 - ] 1
H network1 : ! ¢ feed-forward
: network2 : I .
: network]1_outputs : :
1 network?_outputs W 1 :
: () Input Delay States: : 1 (
I
: Select one or more variables. Then [Export] the vaniables : 1 ‘
1 to the MATLAB workspace or [Save] them to a disk file 1 :
1 1 L. —
I\ Select All | | Select Mone | ‘ Export . Save ,I :
\ / 1
——’, :
I
I
I
I
I
I
i
| & Import... | | i’:? Mew... | | E Open... | | & Export... | | x Delete | | @ Help ” a Close | :
I
\ J I
I
i Nntool
I
I
I
1}
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Nntool
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I
I
I
I
I
I
I
I
I
i
i
’ e e e e e e e H
! | H I
i N N Val : : Current Folder H :
I ame alue B ] ] 0| Name «. i :
H Eﬂ. o Ix1 cvpartition I ! diyabet xls i !
| | data T68eS double ! J HH network1.mat H H
i 2=k 5 ! i HH network2.mat - H
: HH K 5 : : D Mew_MM.asv : :
i | network] 11 network ! H % NE‘:—:"”"’” I i H
[ 1] 1 1 read_data_excel.asv 1 o
' :: network1_errors %675 double : i ) read_data_excelm ! : L,SJS?_ONntOOI
[ network1_outputs 1875 double | H !
H E network? IxT network H i H !
H | network?_errors %615 double i ' H !
H H netwaork? _outputs  Tx753 double i S e e e e e e e e e e e e e e s s s s m e ——— ‘ H
LT 7681 double : i Lo aSul
Vo Totest 1153 double : ! feed-forward
i [ Ttrain 1615 double I i
: testlch 7681 logical : i
1 || trainldx 768x1 logical ! i
N SE 7688 double ! i
P st 8153 double = |
V[ K rain Bxe]5 double | ; :
‘\\ P4 i
¥ e i e e i e e s e e e e e e i e e e e e e i e e e e sk o e sk e e e e ke e e i -7 I
% T ——————————————— - - - - I
.' ‘; i
1
1 I
i >> save networkl ] |
1 1 1
1 1 1
1 I
i  >> save network?2 ] |
= ! :
! I
I
I
I
I
I
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Value

1x7 cvpartition
FBExS double
5

5

1xT network
1x615 double
1x615 double
1x7 network
1x615 double
1x153 double
fB8x1 double
1x753 double
1x675 double
768x1 logical
768x1 logical
FB8xE double

f :
i >> save networkl i
i >> save network?2 i

3gib0 o3l aSusi 3;Slac g uds LugSeo lgic
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Y
I
I
I
I
I
ooy :
| : &L Gilg>ly8 i
/ 3 1
1 . %% ----- mainprog i . |
! . r .
! 2 clc; : - i
1 . I
i 3 clear all; : :
1 ] | :
i a close all; i |
! 5 %% —=mm - reading data : :
H " [} . 1 :
i & data=xlsread( 'diyabet.xls"); i :
1 . _ . I I
I 7 X=data(:,1l:end-1); | |
I L]
i : T=data(:,end); i i
R ——— I
oo ~\\ :
------------------- \ !
T ———— I
:' P Test and Train Data i : ’ )
- T i I o
] I ition(size(data, 1), 'KFold', k); ! B feed-forward
: 11 cv = cvpartition(size(data, 3 : :
1 N - I() ] I
1] 12 final=zeros(2,k); . I —~
i 13 load networkl; : : 1 | d B [s)
H 1 load network2; i i LSJISG “‘U 61
L . for 1 = 1:k ‘ . i I | ‘
i 15 trainldx = trainlnggcv, i); i i Las
i 17 testIdx = test(cv, 1i); . : :
i 18 X_train = X(trainIdx, :)'; ] i
_ ) . I
: 139 T_tr“ain = T(tralnIdx) _: i :
i 20 X test = X(tEStIdX; ) : :
_ ._ . I
e T_test = T(testldx)'; ; in,X_test,T_test); |
i 22 [p,e]=New_NN(networkl,X_train,T_train,X_ ) i i
1 " ST I I
(B S final(1,i)=p; | I
|- e L 71—
1 I I
| = end i I
i ; :
1
\
\\
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i 1 function [P E]=New_NN(NET,XTR,TTR,XTE,TTE) ! _
o2 | i
i = NET=train(NET,XTR,TTR); i
| ¢ Y=sim(NET,XTE); !
i 5 E = gsubtract(TTE,Y); !
i ¢ E=mean(E); i
i 7 P = perform(NET,TTE,Y); :
1= end i
I‘ 1
e o e s o o s o o e s o s e e s A e A e o A e e o A ] L,.‘IJO.CQ&’L&
. feed-forward
lo aSuis Jail (@
] &>
b 6B slas ¢
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Neural Network

Hidden Layer Output Layer

Algorithms

Data Division: Random (dividerand)

Training: Levenberg-Marquardt (trainlm]

w9=oNntool

Performance:  Mean Squared Error  (mise)
Calculations:  MEX

Progress
Epoch: 0 || 6 iterations | 1000
Time: | 0:00:00 | aSusls
Performance: 0,138 I: 0.0062 | 0.00 f‘df v d
Gradient: 0.0236 | 0.0634 | 1.00e-07 g reed-forwar
Mu: 0.00100 | 0.000100 | 1.00e+10
Validation Checks: 0 | 6 | s
Plots lo aSeud JLlail
Performance | (plotperform)
(plottrainstate)
{plotregression)
Plot Interval: ' 1 epochs

v Training finished: Met validation criterion

. Stop Training . Cancel

o S

Nntool
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plot vuslw

"// ~\“ r '\@
i 26 y 4 p——— plOt i
N plot(final(1,:),"'-*"); !
N E: hold on; i
N B plot('Final(Z,:),'-r**')_;| !
1 mean_per=mean(final(1l,:)); i
Y mean_error=mean(final(2,:)); i
3 E: legend('Performance', 'Error'); i
e grid on; i uac aSuub
: 4 = 1 - * : > . i
H M?an—mean(flnal(z,.)), ; . feed-forward
i s title(', 1,855 5o Jel 4Sad o ea3ly 5 Lhs 515sa5",Mean) i |
d B xlabel("' 1.3 2 41 ,85"); ! S -~
E ylabel(' ! 1i.") i _ o ‘““J.L“""I Q)
\ j 515 slas 4

\_ J
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Nntool

\
1
1
1
1
1
1
1
1
1
1
/ [k Fi N :
i < Figure 1 — O x \ 0o I
1 ) ) i i I & !
: File Edit View [Inset JTools Desktop Window Help L] : f - :
1 - I 1
| Doae 8 0ELE ; ;
| US55 3 Jg) ASud 3 Ay 5 s g ] i
i -0.0025954 i i
: D_z T T T T T T T : :
: —#— Performance i i
: —#— Error i i
1
1 I 1
! 015} : : !
1 I 1
1 I 1
1 I 1
1 I 1
i 1 i
! 01} : ! ! Lo ASub
L g i 8. feed-forward
. i ’
: 0.05 : i
1 L " 7] 1 ~ s o T )
: : : lo S Jlasl @@
: ! o) S cbasa,
1 : : < LSJ ls Y
1
i 0 i !
I 1
i SR J o
i i i
1 I 1
: —D_DE i i i i i i i : :
! 1 1.5 2 25 3 3.5 4 4.5 5 ! '
l‘ -'l]_’l e _;ll_ﬁ-.d ,I :
\ / 1
\\* z/ :
. - ;
1
1
I
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/ 7 Create Netwerk or Data — prd \
Metwork 4
Data - '\@
Mame -
network]

Metwork Properties

Mumber of layers: =

Metwork Type: Feed-forward backprop
Cascade-forward backprop ﬂ
Competitive >

Input data: P NntOOI
Elman backprop S5

Target data: .

o _ Feed-forward backprop

Training function: Feed-forward distributed time delay

Adaption learning function: Feed-forward time-delay

Performance function: Generalized regression ] Ae aSoul
Hopfield v ! i N

. g feed-forward

Properties for:

Mumber of neurons: |5

Transfer Function: |TAMSIG w

lo aSeud JLlail
9 au

*

| a‘u'iew || %Rﬁtme Defaults |

- - -y,

Nntool
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\
1
1
1
~ i
T ; uvjgol gilgi jsi
/7 7 Create Metwork or Data — > 5 :
: Metwork Data : I
I ! !
: Mame : i
] 1 1
I networkl | i i
I
I ! !
I ! !
! Metwaork Properties i i
] 1 1
i Metwork Type: Feed-forward backprop w | i !
I ! !
I ! !
1 I
i Input data: (Select an Input) ~ - i L,éJsz_‘oNntool
I
| Target data: (Select a Target) ! H
I
I Training function: TRAINLM  + ] i
I
] Adaption learning function: lTHAINGDM L - H
I : TRAINGDA ' i
] Performance function: 1 &
i TRAINGDX I B Lmoc Sl
I Mumber of layers: EM : : ' feed_forward
! '
I I 1 .
I : TRAINOSS ! :
] Properties fon erd 1 !
| p AR i i
i TRAINRP i o ([
: Mumber of neurons: |5 : 1 l> QS.‘uu LJL“'UI
I TRAINSCG W I ! 5 o
! Transfer Function: TAMSIG 1 o
] ransfer Function e i :
I
! i i
I ! !
I ! !
I ! !
] i i
I
: | E View | | ‘ﬁ Restore Defaults | i i
1 I
= ! !
1 I
|‘ @ Help | %3} Create | | @ Close | ,,' ) :
‘\ S \__ I
B R R B -7 i Nntool
1
1
1
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———————————————————————————————————————————————————————————————————————————————

’ N
\

wsejl 9 LHjgel sloesls ()135,L%

! ‘.
E load('trainData.mat’); E - £

E load('testData.mat); E |

E net = patternnet(10); % E

E net = train(net, trainData, trainLabels); E

E wgojl sloesls sl lews o s i % E | Luac aSub
E predictedLabels = net(testData); E L feed-forward
E 0ol gloesls (595 o Jdo 8y auwlao % E

E accuracy = sum(predictedLabels == testLabels) /numel(testLabels); E g )

———————————————————————————————————————————————————————————————————————————————
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(fitnet) ¢Sl Lousuic aSui cuslw

———————————————————————————————————————————————————————————————————————————————

e iisjgol (sloesls sugs %,

E X = 0:0.1:2*pi; E - . O

EY=9M&; E |
jgol § Lo Sl J3o il |

E net = fitnet(10); E

E net = train(net, X, Y); E [ aca
i i g feed-forward
E 3052 sloesls sl &l jusléo Lo % E

X_new = 0:0.05:2*pi:

\Y.predicted =net(Xnew); S g

35S sloul |y aSul g95 95 o Mlgi o NNtool 5
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plotconfusion(output,target)
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