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Collect data 

 

Glass Identification data was generated to help in criminological investigation. 

At the scene of the crime, the glass left can be used as evidence, but only if it is 

correctly identified. Each example is classified as windows glass, non windows 

glass. 

The attributes are : 

• RI: refractive index,  

• Na: Sodium  

• Mg: Magnesium 

• Al: Aluminum 

• Si: Silicon 

• K: Potassium 

• Ca: Calcium 

• Ba: Barium 

• Fe: Iron 

unit measurement: weight percent in corresponding oxide 
 

 

Collect data 

Collect data 

Main goal of this experiment is to train neural network to classify this 2 types of 

glass (windows glass, non windows glass).  

Data set contains 214 instances , 9 numeric attributes. Each instance has one of 2 

possible classes. 

 

The inputs: inputs = glassInputs; 

The targets: targets = glassTargets; 

Collect data 

When we use the training multilayer networks, the general practice is to first 

divide the data into three subsets: 

 

Training set, which is used for computing the gradient and updating the 

network weights and biases.  

 

Validation set, when the network begins to over fit the data, the error on the 

Validation set, typically begins to rise. The network weights and biases are 

saved at the minimum of the validation set error.  

 

Test set, the test set error is not used during training, but it is used to compare 

different models. It is also useful to plot the test set error during the training 

process.  
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Collect data 

There are many functions provided for dividing data into training, validation 

and test sets. These some of them dividerblock, dividerint ans dividerind. 

we use dividerand means to divide the data randomly  

 

net.divideFcn = 'dividerand';  

net.divideParam.trainRatio = 70/100; 

net.divideParam.valRatio =   15/100; 

net.divideParam.testRatio =  15/100; 

Create the network 

 

After the data has be collected, the next step in training a network is to create 

the network object. The functions feedforwardnet, patternnet and fitnet create 

a multilayer feedforward network. 

 

hiddenLayerSize = 10; 

net = patternnet(hiddenLayerSize); 

 

We create  two variables. The input matrix glassInputs consists of 214 column 

vectors of 9 real estate variables for 214 different samples. The target matrix 

glassTargets consists 214 column vectors of 2 variables. 

 

net = feedforwardnet; 

net = patternnet; 

net = configure(net,inputs,targets); 

Create the network 

 

Configure the network 

 

Configuration is the process of setting network input and output sizes and 

ranges, input preprocessing settings and output post-processing settings, and 

weight initialization settings to match input and target data. 

Initialize the weights and biases 

 

 

 

Before training a feedforward network, we must initialize the weights and biases. 

The configure command automatically initializes the weights, but we might want 

to reinitialize them. We do this with the init command.  

 

net = init(net); 

Train the network 

The fastest training function is generally trainlm (Levenberg-Marquardt 

backpropagation), and  trainbfg (The quasi-Newton), is also quite fast. Both of 

these methods tend to be less efficient for large networks (with thousands of 

weights), since they require more memory and more computation time for these 

cases. 

 Also, trainlm performs better on function pattern recognition problems. 

For training pattern recognition networks, trainscg (Scaled Conjugate Gradient) 

is also fast . 

net.trainFcn = 'trainlm'; 
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Train the network 

The process of training a neural network involves tuning the values of the weights 

and biases of the network to optimize network performance, as defined by the 

network performance function net.performFcn. The default performance function for 

feedforward networks is mean square error the mean squared error (mse) between 

the network outputs and the target outputs .  

Also we have Sum squared error (sse) as a performance function.  

net.performFcn = 'mse'; 

[net,tr] = train(net,inputs,targets); 

 

 

 

Validate the network  

 

 
When the training is complete, we will want to check the network performance 

and determine if any changes need to be made to the training process, the network 

architecture or the data sets. The first thing to do is to check the training record, 

which was the second argument returned from the training function. 

 

outputs = net(inputs); 

errors = gsubtract(targets,outputs); 

performance = perform(net,targets,outputs) 

 

Use the network 

After the network is trained and validated, the network object can be used to 

calculate the network response to any input. For example, if we want to find 

the network response to the fifth input vector in the glass data, we can use the 

following 

view(net); 

new = net (inputs(:,5)); 


