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Data & Classification 

[Tenenbaum et al., Science 2012] 



Data & Features 

MNIST data set 
Number of data(instances): 50 
Number of class: 10 

Data Label or Class: 2 
Number of features: 25*25 (625) 
(=attributes) 

Feature value: 1 Feature value: 0 

1 0 0 1 0 1 0 1 … 1 2 

Features (625) 
Class 



Classification 

Class1 (1) 

Class2 (0) 

x2 

x1 



Perceptrons: How to learn 

• Start with random connections 

• Present an input pattern 

• Propagate activation through network to the output. 

• If output is correct, don’t change anything. 

• If incorrect, change weights only of active feature units 

• Rule: (Perceptron Learning Rule) 

• Y=off, xi = on  wi decrease 

• Y=on, xi = on  wi increase 

• Perceptron was very powerful method for learning various 
relationships. 
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Perceptrons 
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Perceptrons 
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Perceptrons 
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Perceptrons 
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Perceptrons 
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Fails to fire, 

so add proportion, 

, to weights. 
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Perceptrons 
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Perceptrons 
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Perceptrons 
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Perceptrons 
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Linearly & Nonlinearly  separable 
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Multi-layer Perceptron 

 Can solve ‘XOR’ pattern learning 

 No connection within a layer 

 No direct connection input and output layers 

 Fully connected between layers 
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Pattern Separation and NN 
architecture 
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: Four main parameters for learning MLPs 

Artificial Neural Networks 

(C
) 
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The Number of iterations 

Learning rate Momentum 

The number of hidden layers  
and hidden nodes 



Local minimum & Momemtum 



Neural Networks in Weka 
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click • load a file that contains the 
training data by clicking ‘Open 
file’ button 

• ‘ARFF’ or ‘CSV’ formats are 
readible 

• Click ‘Classify’ tab 
• Click ‘Choose’ button 
• Select ‘weka – function 
- MultilayerPerceptron 

• Click ‘MultilayerPerceptron’  
• Set parameters for MLP 
• Set parameters for Test 
• Click ‘Start’ for learning 

(C
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Test Options and Classifier Output 
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There are various 
metrics for 
evaluation 

Setting the data 
set used for 
evaluation 

(C
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Evaluation Method - Cross Validation 

• K-fold Cross Validation 

• The data set is randomly divided into k subsets. 

• One of the k subsets is used as the ‘test set’ and the other k-1 
subsets are put together to form a ‘training set’.  
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Using Experimenter in Weka 
• Tool for ‘Batch’ experiments 
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click 

• Set experiment type/iteration 
control 
• Set datasets / algorithms 

Click ‘New’ 

• Select ‘Run’ tab and click ‘Start’ 
• If it has finished successfully, click 

‘Analyse’ tab and see the summary 

(C
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