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1. The project goal 

This dataset can be used to create a neural network that classifies glass either as window or non-window 

depending on the glass chemistry. 

2. The problems to be studied 

The study of classification of types of glass was motivated by criminological investigation.  At the scene 

of the crime, the glass left can be used as evidence...if it is correctly identified. 

Load glass_dataset.mat loads these two variables: 

We have a matrix (9x214) of nine input variables attributes of 214 glass samples. 

The inputs are: 

      1. Refractive index 

      2. Sodium (unit measurement: weight percent in corresponding oxide) 

      3. Magnesium 

      4. Aluminum 

      5. Silicon 

      6. Potassium 

      7. Calcium 

      8. Barium 

      9. Iron  

   Also we have a target matrix (2x214) with two column where each column indicates a correct    

category with a one in either element 1 or element 2. So we have two classes:  

      1. Window glass 

      2. Non-window glass 

 

 



3. Overview of current methods 

3.1. Artificial intelligence  

(AI) is the intelligence exhibited by machines or software, and the branch of computer science 

that develops machines and software with human-like intelligence. Major AI researchers and 

textbooks define the field as "the study and design of intelligent agents",[1] where an intelligent 

agent is a system that perceives its environment and takes actions that maximize its chances of 

success.[2] John McCarthy, who coined the term in 1955,[3] defines it as "the science and 

engineering of making intelligent machines".[4] 

AI research is highly technical and specialised, and is deeply divided into subfields that often fail 

to communicate with each other. [5] Some of the division is due to social and cultural factors: 

subfields have grown up around particular institutions and the work of individual researchers. AI 

research is also divided by several technical issues. Some subfields focus on the solution of 

specific problems. Others focus on one of several possible approaches or on the use of a 

particular tool or towards the accomplishment of particular applications. 

3.2. Neural networks 

In computer science and related fields, artificial neural networks are computational models inspired by 

animals' central nervous systems (in particular the brain) that are capable of machine learning and pattern 

recognition. They are usually presented as systems of interconnected "neurons" that can compute values 

from inputs by feeding information through the network. 

For example, in a neural network for handwriting recognition, a set of input neurons may be activated by 

the pixels of an input image representing a letter or digit. The activations of these neurons are then passed 

on, weighted and transformed by some function determined by the network's designer, to other neurons, 

etc., until finally an output neuron is activated that determines which character was read. 

Like other machine learning methods, neural networks have been used to solve a wide variety of tasks 

that are hard to solve using ordinary rule-based programming, including computer vision and speech 

recognition. 

An ANN is typically defined by three types of parameters: 

The interconnection pattern between the different layers of neurons 

The learning process for updating the weights of the interconnections 



The activation function that converts a neuron's weighted input to its output activation. 

3.2.1. Supervised learning 

is the machine learning task of inferring a function from labeled training data.[6] The training data consist 

of a set of training examples. In supervised learning, each example is a pair consisting of an input object 

(typically a vector) and a desired output value (also called the supervisory signal). A supervised learning 

algorithm analyzes the training data and produces an inferred function, which can be used for mapping 

new examples. An optimal scenario will allow for the algorithm to correctly determine the class labels for 

unseen instances. This requires the learning algorithm to generalize from the training data to unseen 

situations in a "reasonable" way (see inductive bias). [7] 

3.2.2. Unsupervised learning  

The problem of unsupervised learning is that of trying to find hidden structure in unlabeled data. Since the 

examples given to the learner are unlabeled, there is no error or reward signal to evaluate a potential 

solution. This distinguishes unsupervised learning from supervised learning and reinforcement learning. 

Unsupervised learning is closely related to the problem of density estimation in statistics.[8] However 

unsupervised learning also encompasses many other techniques that seek to summarize and explain key 

features of the data. Many methods employed in unsupervised learning are based on data mining methods 

used to preprocess [citation needed] data. 

3.2.3. Reinforcement learning   

Is an area of machine learning inspired by behaviorist psychology, concerned with how agent 

sought to take actions in an environment so as to maximize some notion of cumulative reward 

The problem, due to its generality, is studied in many other disciplines, such as game 

theory, control theory, operations research, information theory, simulation-based 

optimization, statistics, and genetic algorithms. In the operations research and control literature, 

the field where reinforcement learning methods are studied is called approximate dynamic 

programming 

4. Proposed methods 

Pattern recognition is the process of training a neural network to assign the correct target classes 

to a set of input patterns. Once trained the network can be used to classify patterns it has not seen 

before. 

http://en.wikipedia.org/wiki/Machine_learning
http://en.wikipedia.org/wiki/Behaviorism
http://en.wikipedia.org/wiki/Game_theory
http://en.wikipedia.org/wiki/Game_theory
http://en.wikipedia.org/wiki/Control_theory
http://en.wikipedia.org/wiki/Operations_research
http://en.wikipedia.org/wiki/Information_theory
http://en.wikipedia.org/w/index.php?title=Simulation-based_optimization&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Simulation-based_optimization&action=edit&redlink=1
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Genetic_algorithm


 

5. Expected results 
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