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4\ Neural Network Training (nntraintool)

Meural Network

Layer

Layer

Algorithms
Training: Levenberg-Marquardt (trainlm)
Performance:  Mean Squared Error (5]
Data Division:  Specified (divideind)
Progress
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Neural Network
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Progress
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MNeural Network
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Input

Algorithms

Training: Levenberg-Marquardt (trainlm)
Performance:  Mean Squared Error (mi:2)
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Progress
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Gradient: 100 [0 0m0isE T | 1.00e-10

Mu: 0.00100 1.00e-07 1.00e+10
Validation Checks: 0 0 ]
Plots

Performance (plotperform)
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Plot Interval: U 1 epochs

W Opening Regression Plo:

@ Stop Training @ Cancel
6 05, a il aclilooYl dwas)l aSuidl pnss Jio (38C-3) JSui










Training State (plottrainstate) E'@

. Gradient = 0.00015602, at epoch 1500
10 . .

gradient

o Mu = 1e-007, at epoch 1500
10 . .
v v L] el L] h%
2 107} r -
107 ! !

Validation Checks = 0, at epoch 1500

1 T T
% (-4
-1 1 1
0 500 1000 1500
1500 Epochs
Performance (plotperform) EI@
Best Training Performance is NaN at epoch 1500
Train
------- Best
0

RN PR Goal H
o
m
E
5 107} -
T
=
[1F)
=
3
(=
(73]
©
2 10t -

107k , . i

0 500 1000 1500

1500 Epochs




\ Meural Metwork Training (nntraintool)

Meural Network
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Progress
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= net

‘Neural Network object

:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [00; 10
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures




inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

-‘functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

>l




:other

" :name
(userdata: (user information

= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [00; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobiject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

-functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: ‘gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:

>l




{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: 'trainim

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

-other
" ‘name
(userdata: (user information
= net

‘Neural Network object
-architecture

numinputs: 1

numLayers: 2

[biasConnect: [1; 1
[inputConnect: [1; 0




[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

-‘functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainim

‘parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none

trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.mu_inc

>l




mu_max.
‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors
-other

" :name
(userdata: (user information
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= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only

>l




(numLayerDelays: 0 (read-only
:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: ‘initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

>l




LW: {2x2 cell} containing 1 layer

weight matrix

b: {2x1 cell} containing 2 bias

vectors

:other

" 'name
(userdata: (user information

= net

:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1

input weight

layerWeights: {2x2 cell} containing 1 layer

weight

functions

‘adaptFcn: 'trains
(divideFcn: (none

>l




‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.mu_inc
mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix
LW: {2x2 cell} containing 1 layer
weight matrix
b: {2x1 cell} containing 2 bias
vectors
-other
" :name
(userdata: (user information
= net

:Neural Network object

-architecture




numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
initFen: 'initlay
‘performFcn: 'mse
:plotFcns

{'plotperform’,'plottrainstate’,'plotregression’}
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none

(gradientParam: (none

(initParam: (none
(performParam: (none

>l




trainParam: .show, .showWindow

,showCommandLine, .epochs.

time, .goal, .max_fail,.
,.mem_reduc

min_grad, .mu, .mu_dec,.
,.mu_inc

mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix
LW: {2x2 cell} containing 1 layer
weight matrix
b: {2x1 cell} containing 2 bias
vectors

:other

" :name
(userdata: (user information
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= net
:‘Neural Network object
-architecture

numinputs: 1
numLayers: 2

>l




[biasConnect: [1; 1

[inputConnect: [1; 0
[layerConnect: [0 0; 1 O

[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1 layer
weight

-functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.

>l




,.-mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

:other

" :name
(userdata: (user information
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= net
‘Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers

>l




outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_.inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix
LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors
-other

" 'name
(userdata: (user information

>l




= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

>l




adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix
LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors
-other

" :name
(userdata: (user information

= net
:Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

>l




inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: ‘trainim

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix
LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors
-other

>l




" ‘name
(userdata: (user information
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= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:

>l




{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix
LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors
-other

" :name
(userdata: (user information

= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

>l




(numOutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: ‘initlay
‘performFcn: ‘'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs

,time, .goal, .max_fail, .mem_reduc.

,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix

>l




LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors

:other

" 'name
(userdata: (user information

= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobiject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input
weight
layerWeights: {2x2 cell} containing 1 layer
weight

-functions
‘adaptFcn: 'trains

(divideFcn: (none
‘gradientFcn: 'gdefaults

>l




'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm
‘parameters

adaptParam: .passes
(divideParam: (none

(gradientParam: (none
(initParam: (none

(performParam: (none
trainParam: .show, .showWindow
,showCommandLine, .epochs.
time, .goal, .max_fail, . mem_reduc.

,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input weight

matrix
LW: {2x2 cell} containing 1 layer weight
matrix
b: {2x1 cell} containing 2 bias vectors
-other

" :name
(userdata: (user information

axs oYl amasll aSuidl (9 cuoill J= 1o Jian (C25-3) Jga=

5 o8, ay il

>l




6 05, axill aslilno Yl dmasdl aSuidl 9 il J>| o

= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: ‘gdefaults
'InitFcn: ‘initlay
‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: ‘trainlm

parameters

>l




adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

:other
" :name
(userdata: (user information
= net
:Neural Network object
-architecture
numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only

>l




(numLayerDelays: 0 (read-only
:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1 layer
weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: ‘initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

>l




LW: {2x2 cell} containing 1 layer

weight matrix

b: {2x1 cell} containing 2 bias

vectors

:other

" 'name
(userdata: (user information

= net

:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1

input weight

layerWeights: {2x2 cell} containing 1 layer

weight

functions

‘adaptFcn: 'trains
(divideFcn: (none

>l




‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm
‘parameters

adaptParam: .passes
(divideParam: (none

(gradientParam: (none

(initParam: (none
(performParam: (none

trainParam: .show, .showWindow
,showCommandLine, .epochs.
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.
‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix
LW: {2x2 cell} containing 1 layer
weight matrix
b: {2x1 cell} containing 2 bias
vectors

:other

" ‘name
(userdata: (user information
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= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay

>l




‘performFcn: 'mse
plotFcns:
{{plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

‘parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix
LW: {2x2 cell} containing 1 layer
weight matrix
b: {2x1 cell} containing 2 bias
vectors
-other

" 'name
(userdata: (user information

net.trainparam.goal=1e-5 <<
= net
:Neural Network object
-architecture

numinputs: 1




numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0

[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc

>l




min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

:other

" :name
(userdata: (user information

'net.performfcn="mse <<
= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases

>l




inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight
-functions
‘adaptFcn: ‘trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay

‘performFcn: 'mse
:plotFcns

{'plotperform’,'plottrainstate’,'plotregression'}
‘trainFcn: 'trainlm
‘parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none

(initParam: (none
(performParam: (none

trainParam: .show, .showWindow

showCommandLine, .epochs. ,

time, .goal, .max_fail,.
,.mem_reduc

min_grad, .mu, .mu_dec,.
,.-mu_inc

mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input

>l




weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

:other

" ‘name
(userdata: (user information

7 8, d s aSuid eyl J>l e Jiey (C29-3) Jga=

= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

:functions

>l




‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: ‘gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_fail,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.\mu_inc
mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input
weight matrix
LW: {2x2 cell} containing 1 layer
weight matrix
b: {2x1 cell} containing 2 bias
vectors
:other
" ‘name
(userdata: (user information

= net

:‘Neural Network object




-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: ‘initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none

>l




trainParam: .show, .showWindow,
,.showCommandLine, .epochs
time, .goal, .max_falil,.
,.mem_reduc
min_grad, .mu, .mu_dec,.
,.-mu_inc
mu_max.

‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

.other
" ‘name
(userdata: (user information
= net
:Neural Network object
-architecture
numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 0
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

>l




layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1
input weight
layerWeights: {2x2 cell} containing 1
layer weight

‘functions
‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'InitFcn: 'initlay
‘performFcn: 'mse
plotFcns:
{{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: 'trainlm
‘parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow
,showCommandLine, .epochs.
time, .goal, .max_falil.
,mem_reduc.
min_grad, .mu, .mu_dec,.

,.-mu_inc
mu_max.

>l




‘weight and bias values

IW: {2x1 cell} containing 1 input
weight matrix

LW: {2x2 cell} containing 1 layer
weight matrix

b: {2x1 cell} containing 2 bias
vectors

:other

" :name
(userdata: (user information
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Neural Network

Algorithms

Training: Levenberg-Marquardt (tiainlingg
Performance:  Mean Squared Error (11:¢)
Data Division:  Specified (divideind)

Progress

Epoch: 0

Time: 0:00:36

Peifurmance: 3.34

Gradient: 1.00

Mu: 0.00100 | 1.00e-07 | 1.00e+1
Validation Checks: 0 | 0 | 6

(plotperform)

l Training State (plottrainstate)

l Regression (plotregression)
Plot Interval: G _ 1 epochs
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Gradient = 0.007618, at epoch 1500

Mu = 1e-007, at epoch 1500
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Neural Network

Algorithms

Training: Levenberg-Marquardt (trainim)
Performance:  Mean Squared Error (1m:¢)
Data Division:  Specified (divideind)

Progress

Epoch: 0

Time:
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Plots
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Neural Network

Algorithms

Training: Levenberg-Marquardt (trainim)
Performance:  Mean Squared Error (111:¢)
Data Division:  Specified (divideind)

Progress

Epoch: 0 1500
Time:

Performance: 758 [N O00IETN | 1.00e-05
Gradient: 100 [EENO0005I00 T | 1.00e-10
Mu: 0.00100 1.00e-07 1.00e+10
Validation Checks: 0 | 0 | 6

Plots

i Performance i (plotperform)

[ Training State I (plottrainstate)

[ Regression Iljp!c-tr'egre::ion'_l

Plot Interval: O 1 epochs
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Meural Network

Ihput

Algorithms

Training:

Performance:
Data Division:

Layer Layer

Levenberg-Marquardt (trainlm)
Mean Squared Error (mse)
Specified (divideind)

Progress
Epoch: o [0 174 iterations | 1500
Tirme: | 0:00:06 |
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Gradient Loo 0006 | 1.00e-10
Mz 0.00100 | 0,000100 | 1.00e+10
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Plots

Performance | (plotperform)

Training 5State | (plottrainstate)

Regression | (plotregression)
Plot Interval: U 1 epochs
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@ Stop Training @ cancel
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Meural Network
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Plots

| Performance | (plotperfarm)
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| Regression | (plotregression)
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Meural Network

Layer

Ihput

Algorithms

Training:
Performance:
Data Division:

Progress

Epoch:

Tirme:
Performance:
Gradient:

Mu:

Validation Checks:

Plots

Performance
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Regression

Plot Interval: O
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Levenberg-Marquardt (trainlim)
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= net
:Neural Network object
:architecture
numlInputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 0
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numInputDelays: 0 (read-only
(numLayerDelays: 0 (read-only
:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions

‘adaptFcn: 'trains

(divideFcn: (none




‘gradientFcn: 'gdefaults
‘initFcn: 'initlay
‘performFcn: 'mse

{'plotFcns: {'plotperform','plottrainstate','plotregression
'trainFcn: 'trainlm
.parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none

trainParam: .show, .showWindow, .showCommandLine,
,-epochs

,time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.
:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
:other
"' ‘name

(userdata: (user information

= net




:Neural Network object
:architecture
numlInputs: 1
numlLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 0
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numInputDelays: 0 (read-only
(numLayerDelays: 0 (read-only
:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions
‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay

‘performFcn: 'mse




{'plotFcns: {'plotperform','plottrainstate',' plotregression
'trainFcn: 'trainlm
.parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none

trainParam: .show, .showWindow, .showCommandLine,
,.epochs

,time, .goal, .max_fail, .mem_reduc
,min_grad, .mu, .mu_dec, .mu_inc
mu_max
:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
:other
"' ‘name
(userdata: (user information
= net
:Neural Network object

:architecture

numlInputs: 1




numlLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 0
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numInputDelays: 0 (read-only
(numLayerDelays: 0 (read-only
:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions

‘adaptFcn: 'trains

(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay

‘performFcn: 'mse

{'plotFcns: {'plotperform','plottrainstate’,'plotregression




'trainFcn: 'trainlm

:parameters

adaptParam: .passes

(divideParam: (none
(gradientParam: (none
(initParam: (none

(performParam: (none

trainParam: .show, .showWindow, .showCommandLine,
,.epochs

,time, .goal, .max_fail, .mem_reduc.

,min_grad, .mu, .mu_dec, .mu_inc.

mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix

b: {2x1 cell} containing 2 bias vectors




:other

.name

Juserdata: (user information
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= net
:Neural Network object
:architecture

numinputs: 1
numlLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none

>l




‘gradientFcn: 'gdefaults
'initFcn: 'initlay
'‘performFcn: 'mse
plotFcns:
{'{'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: 'trainlm

:parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other
"“name
(userdata: (user information
= net

:Neural Network object
:architecture

numinputs: 1

numlLayers: 2

[biasConnect: [1; 1
[inputConnect: [1; O

>l




[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
'‘performFcn: 'mse
plotFcns:
{'{'plotperform’','plottrainstate’,'plotregression
‘trainFcn: 'trainlm

:parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

:weight and bias values




IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

"name
(userdata: (user information

= net
:Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOQutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions
‘adaptFcn: 'trains

(divideFcn: (none
‘gradientFcn: 'gdefaults




'initFcn: 'initlay
'‘performFcn: 'mse

plotFcns:
{'{'plotperform’','plottrainstate’,'plotregression

'trainFcn: 'trainlm

:parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.
:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix

b: {2x1 cell} containing 2 bias vectors

:other
"‘name

(userdata: (user information

>l
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= net
‘Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [0 0; 1 O
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
‘performFcn: 'mse
{'plotFcns: {'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

>l




parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow, .showCommandLine, .epochs
time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_.inc.
mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
-other
" ‘name
(userdata: (user information
= net
:Neural Network object
-architecture
numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [00; 10
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only

(numLayerDelays: 0 (read-only

:subobject structures

>l




inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
initFcn: 'initlay
‘performFcn: 'mse
{'plotFcns: {'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: ‘trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow, .showCommandLine, .epochs
time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

‘weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

" :name
(userdata: (user information

>l




= net
:Neural Network object
-architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0
[layerConnect: [00; 10
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: initlay
‘performFcn: 'mse
{'plotFcns: {'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none

>l




(performParam: (none
trainParam: .show, .showWindow, .showCommandLine, .epochs
time, .goal, .max_fail, .mem_reduc.

,min_grad, .mu, .mu_dec, .mu_.inc.
mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

" :name
(userdata: (user information
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= net

:Neural Network object
:architecture
numlnputs: 1
numlLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; 0

[layerConnect: [0 0; 1 0

>l




[outputConnect: [0 1

(numOutputs: 1 (read-only

(numInputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions

‘adaptFcn: 'trains

(divideFcn: (none

‘gradientFcn: 'gdefaults

‘initFcn: 'initlay

‘performFcn: 'mse

{'plotFcns: {'plotperform','plottrainstate’,'plotregression

‘trainFcn: 'trainlm
:parameters
adaptParam: .passes
(divideParam: (none

(gradientParam: (none

(initParam: (none




(performParam: (none

,trainParam: .show, .showWindow, .showCommandLine, .epochs

,time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.

mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix

b: {2x1 cell} containing 2 bias vectors

:other

"' ‘name

(userdata: (user information

= net

:Neural Network object

:architecture

numlnputs: 1

numLayers: 2

[biasConnect: [1; 1

[inputConnect: [1; 0

[layerConnect: [0 0; 1 0

[outputConnect: [0 1

(numOutputs: 1 (read-only

(numInputDelays: 0 (read-only

(numLayerDelays: 0 (read-only




:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions
‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
‘performFcn: 'mse
{'plotFcns: {'plotperform','plottrainstate’,'plotregression
‘trainFcn: 'trainlm
.parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
,trainParam: .show, .showWindow, .showCommandLine, .epochs

,time, .goal, .max_fail, .mem_reduc.

,min_grad, .mu, .mu_dec, .mu_inc.




mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
:other

"' ‘name

(userdata: (user information

= net

:Neural Network object

:architecture

numInputs: 1

numLayers: 2

[biasConnect: [1; 1

[inputConnect: [1; 0

[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numInputDelays: 0 (read-only
(numLayerDelays: 0 (read-only
:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases




inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions

‘adaptFcn: 'trains

(divideFcn: (none

‘gradientFcn: 'gdefaults

'initFcn: 'initlay

‘performFcn: 'mse

{'plotFcns: {'plotperform’,'plottrainstate’,'plotregression
‘trainFcn: 'trainlm

:parameters

adaptParam: .passes

(divideParam: (none

(gradientParam: (none

(initParam: (none

(performParam: (none

,2trainParam: .show, .showWindow, .showCommandLine, .epochs
,time, .goal, .max_fail, .mem_reduc

,min_grad, .mu, .mu_dec, .mu_inc

mu_max

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix

b: {2x1 cell} containing 2 bias vectors

:other

.name




‘)userdata: (user information
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= net
:Neural Network object
:architecture

numinputs: 1
numlLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
'‘gradientFcn: 'gdefaults
'initFcn: 'initlay
‘performFcn: 'mse




{'plotFcns: {'plotperform','plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

:parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow, .showCommandLine,
,.epochs
,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.
:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
:other
" :name
(userdata: (user information
= net
:Neural Network object
:architecture
numlinputs: 1
numLayers: 2
[biasConnect: [1; 1

[inputConnect: [1; O

>l




[layerConnect: [00; 1 O
[outputConnect: [0 1
(numOutputs: 1 (read-only
(numlinputDelays: 0 (read-only

(numLayerDelays: 0 (read-only

:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions
‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay

‘performFcn: 'mse

{'plotFcns: {'plotperform’,'plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

:parameters

>l




adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow, .showCommandLine,
,.epochs
,time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.
:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix

b: {2x1 cell} containing 2 bias vectors

:other

"‘name
(userdata: (user information
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= net
:Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOQutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
'‘performFcn: 'mse
plotFcns:
{'{'plotperform’','plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

:parameters
adaptParam: .passes

(divideParam: (none
(gradientParam: (none

>l




(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
,time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

"‘name
(userdata: (user information

= net
:Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOutputs: 1 (read-only
(numinputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures
inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers
outputs: {1x2 cell} containing 1 output




biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

:functions

‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay
'‘performFcn: 'mse
plotFcns:
{'{'plotperform','plottrainstate’,'plotregression
'‘trainFcn: 'trainlm

:parameters

adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none
trainParam: .show, .showWindow,
,.showCommandLine, .epochs
,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

"‘name
(userdata: (user information

= net




:Neural Network object
:architecture

numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1

(numOQOutputs: 1 (read-only
(numlnputDelays: 0 (read-only
(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight

-functions

‘adaptFcn: 'trains
(divideFcn: (none
'‘gradientFcn: 'gdefaults
'initFcn: 'initlay
'‘performFcn: 'mse
plotFcns:

{'{'plotperform’','plottrainstate’,'plotregression

'trainFcn: 'trainlm
:parameters
adaptParam: .passes

(divideParam: (none




(gradientParam: (none
(initParam: (none
(performParam: (none

trainParam: .show, .showWindow,
,.showCommandLine, .epochs

,time, .goal, .max_fail, . mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors

:other

"‘name

(userdata: (user information

axc UilnoY] dwasll aSuidl ca il Jolo Jiss (C15-4) Jga>
3 al> yoll alazall

_gigoil asosall-cMsa ol & ddal o Liall gVl a9g9.m0
LoVl arelilouioVl aandl aSaiall

>l



{wl=net.iw{l,1

3.0284-
2.5515-
3.6646
1.0219
6.4330
8.4249
3.2974-
5.4751
1.9625
2.8222
0.1749-
1.4330
0.3726
2.8137
1.6808-

=wl
1.4177
0.9838
8.9819-
4.2928
3.3463
10.6813-
1.2916-
1.4805-
2.8464
1.7705
1.9583-
2.5915
3.5912
0.2258-
2.0563

{bl=net.b{1

= Dbl
5.0197-
2.6078-
4.1707
3.4822-
5.9011-




0.7483
1.1661-
0.4521-
2.3050
3.8107
4.4965-
5.2745
7.4577
3.9941-
6.5992

asisall-o Mool aaida) liall OljoYl adgims Jio, (C16-4)Jgr>
Loadl ol olo albwbad JioYl aclibioYl anasdl aSoill 390

_igail wlo,sall-aanall adudal , liall 19Vl a9g9.me
axclilaoV| ananll 4aSuill

{w2=net.lw{2,1

= w2

Columns 1 through 10

0.8295- 3.0692 5.8738- 2.4202- 1.1462- 1.8855

2.9110- 0.1083 1.9801 0.9683-

Columns 11 through 15




1.3620- 3.2723- 1.2809 1.0933 2.1086

{b2=net.b{2

= b2

0.7908-

ol all-ananall dada) Glisll oljeYl d9gime Jias (C17-4)Jg>
Sl Laill @l slo alwbad asclila oYl auas)l &Sl zigoail
asgradl aw sl aSlosll

ars Lilouo V| asvasll o lSuinll Josodl o V asjoell aSauill

(disp(net

:Neural Network object

:architecture

numinputs: 1

numlLayers: 2

[biasConnect: [1; 1

[inputConnect: [1; O

[layerConnect: [0 0; 1 0

[outputConnect: [0 1




(numOutputs: 1 (read-only

(numlnputDelays: 0 (read-only

(numLayerDelays: 0 (read-only

:subobject structures

inputs: {1x1 cell} of inputs

layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output

biases: {2x1 cell} containing 2 biases

inputWeights: {2x1 cell} containing 1 input weight

layerWeights: {2x2 cell} containing 1 layer weight

-functions

‘adaptFcn: 'trains

(divideFcn: (none

‘gradientFcn: 'gdefaults

'initFcn: 'initlay

'‘performFcn: 'mse




{'plotFcns: {'plotperform','plottrainstate’,'plotregression

'trainFcn: 'trainlm

:parameters

adaptParam: .passes

(divideParam: (none

(gradientParam: (none

(initParam: (none

(performParam: (none

trainParam: .show, .showWindow, .showCommandLine,

,.epochs
,time, .goal, .max_fail, .mem_reduc.
,min_grad, .mu, .mu_dec, .mu_inc.
mu_max.
:weight and bias values
IW: {2x1 cell} containing 1 input weight matrix

LW: {2x2 cell} containing 1 layer weight matrix

>l




b: {2x1 cell} containing 2 bias vectors

:other

"‘name

(userdata: (user information

aluwdad dasoll aye lidouo Y aasdl aSiuid a ) aoll aSuidl Jioy (C18-4)Jga>

gl sl aSlasll ol boaidl ol slo

axe lilouo V1 arvanll olSuiall sauléidl GoluwV asyaall aSasll

(disp(net
:Neural Network object
:architecture
numinputs: 1
numLayers: 2
[biasConnect: [1; 1
[inputConnect: [1; O
[layerConnect: [0 0; 1 0
[outputConnect: [0 1
(numOutputs: 1 (read-only

(numinputDelays: 0 (read-only

(numLayerDelays: 0 (read-only




:subobject structures
inputs: {1x1 cell} of inputs
layers: {2x1 cell} of layers

outputs: {1x2 cell} containing 1 output
biases: {2x1 cell} containing 2 biases
inputWeights: {2x1 cell} containing 1 input weight
layerWeights: {2x2 cell} containing 1 layer weight
:functions
‘adaptFcn: 'trains
(divideFcn: (none
‘gradientFcn: 'gdefaults
'initFcn: 'initlay

'‘performFcn: 'mse

{'plotFcns: {'plotperform','plottrainstate’,'plotregression
'trainFcn: 'trainlm
:parameters
adaptParam: .passes
(divideParam: (none
(gradientParam: (none
(initParam: (none
(performParam: (none

trainParam: .show, .showWindow, .showCommandLine,

,.epochs

,time, .goal, .max_fail, .mem_reduc.

,min_grad, .mu, .mu_dec, .mu_inc.

>l




mu_max.

:weight and bias values

IW: {2x1 cell} containing 1 input weight matrix
LW: {2x2 cell} containing 1 layer weight matrix
b: {2x1 cell} containing 2 bias vectors
:other
" :name

(userdata: (user information

aluakon) a2ulad] 2 libnoYl aspas)] aSaia) &0l auidll Jia (C19-4) Jsaz
gl an sl aSlaall ol Lasill @l slo




