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Machine Learning

LAB  MANUAL 1
LAB 1
Introduction to Machine Learning Tools

LAB OBJECTIVE:

The objective of this lab is to get an overview of the various machine learning tools so that students get an idea of various tools that are using for machine learning algorithms all over the world.

Machine learning

As a broad subfield of artificial intelligence, machine learning is concerned with the design and development of algorithms and techniques that allow computers to "learn".
Machine learning is the process by which a machine uses a sample training set to learn and then to generalize the data that it receives based on experience. Let us take handwriting analysis as an example. Machine learning would involve the development of a computer algorithm to recognize and interpret a person's handwriting based on a particular sample set. Although this can be done with relative ease in the human brain, this form of artificial intelligence is very difficult to program in computers. 

Applications
Machine learning has a wide spectrum of applications including natural language processing, syntactic pattern recognition, search engines, medical diagnosis, bioinformatics and cheminformatics, detecting credit card fraud, stock market analysis, classifying DNA sequences, speech and handwriting recognition, object recognition in computer vision, game playing and robot locomotion.

Machine Learning Tools

1. MATLAB:

               MATLAB is a numerical computing environment and programming language. Created by The MathWorks, MATLAB allows easy matrix manipulation, plotting of functions and data, implementation of algorithms, creation of user interfaces, and interfacing with programs in other languages.
MATLAB Provides a lot of toolboxes for implementing various machine learning algorithm. The toolboxes that we will use in lab are as follows:

· statistics toolbox

· neural network toolbox

· genetic toolbox

· Curve fitting toolbox
· fuzzy logic toolbox
2. milde


MiLDe is a powerful environment (similar to MatLab) designed to develop applications that use machine learning algorithms. MiLDe also features an extensive image analysis and a full-featured numerical library. MiLDe brings these tools together using the Lua intepreted programming language and a integrated environment that includes a graphical user interface with a full-featured script editor, debugging capabilities and interactive image manipulation. 

Features: 

· An extensive set of Standard Machine Learning Algorithms 

· Large library for image processing and analysis 

· color analysis (PCA, clustering, HSL mapping, etc.) 

· image processing (Gabor, edges, smoothing, sharpening, thinning, etc.) 

· interpolated image transforms (rotation, texture mapping) 

· image analysis (connected components, feature extraction, contour extraction, shape extraction, shape filtering, shape clustering, shape overlap, etc.) 

· i/o support for TIFF, JPEG, MPEG2, AVI, RAW 

· Complete Numerical Library 

· Basic vector ? matrix operations 

· Complex Numbers 

· Popular linear algebra algorithms: Linear equation solver, Eigen-decomposition.
· The Lua Programming Language 

· Full-fledged interpreted programming language (www.lua.org) 

· Modular by design. 

· Acts as the ?glue? between the various libraries by handling objects passing between library calls. 

· A fully integrated graphical user interface 

· Full Text Editor for scripts with automatic coloring. 

· Graphical debugging facilities (error highlight, selective execution, etc.) 

· Interactive on-line Help and Reference for all library functions. 

· Display and interactive manipulation of images, 2D and 3D graphs, histograms and scatterplots. 
· Efficient SVM+ implementation 

· Multi-class problems 

Screenshot of MiLDe's integrated development environement
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Software : torch
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Torch 5 provides a matlab-like environment for state-of-the-art machine learning algorithms. It is easy to use and provides a very efficient implementation, thanks to a easy and fast scripting language (Lua) and a underlying C++ implementation. 

Features: 

· A lot of things in gradient machines, that is, machines which could be learned with a gradient descent. This includes multi-layered perceptrons, radial basis functions, mixtures of experts, convolutional networks and even time-delay neural networks. 

· Support vector machines, in classification and regression. As fast as the old stand-alone program SVMTorch II, but with the powerful environment of the library. 

· Non-parametric models such as K-nearest-neighbors, Parzen regression and Parzen density estimator. 

· Distributions stuff, like Kmeans, Gaussian mixture models, hidden Markov models, input-output hidden Markov models, and Bayes classifier. 

· Speech recognition tools . 

Platforms

Torch3 has been successfully tested on Linux, SunOS, FreeBSD, OSF1, Mac OS X and even MS Windows.

3. Weka (machine learning)

Weka (Waikato Environment for Knowledge Analysis) is a popular suite of machine learning software written in Java, developed at the University of Waikato. 

Description
The Weka workbench[1] contains a collection of visualization tools and algorithms for data analysis and predictive modelling, together with graphical user interfaces for easy access to this functionality. The main strengths of Weka are that it is

· freely available under the GNU General Public License, 

· very portable because it is fully implemented in the Java programming language and thus runs on almost any computing platform, 

· contains a comprehensive collection of data preprocessing and modeling techniques, and 

· is easy to use by a novice due to the graphical user interfaces it contains. 
Weka supports several standard data mining tasks, more specifically, data preprocessing, clustering, classification, regression,  and feature selection. 
Weka's main user interface is the Explorer, but essentially the same functionality can be accessed through the component-based Knowledge Flow interface and from the command line.

The Explorer interface has several panels that give access to the main components of the workbench. The Preprocess panel has facilities for importing data from a database, a CSV file, etc., and for preprocessing this data using a so-called filtering algorithm. These filters can be used to transform the data (e.g., turning numeric attributes into discrete ones) and make it possible to delete instances and attributes according to specific criteria. The Classify panel enables the user to apply classification and regression algorithms (indiscriminately called classifiers in Weka) to the resulting dataset, to estimate the accuracy of the resulting predictive model, etc. The Associate panel provides access to association rule learners that attempt to identify all important interrelationships between attributes in the data. The Cluster panel gives access to the clustering techniques in Weka, e.g., the simple k-means algorithm. There is also an implementation of the expectation maximization algorithm for learning a mixture of normal distributions. The next panel, Select attributes provides algorithms for identifying the most predictive attributes in a dataset. The last panel, Visualize, shows a scatter plot matrix, where individual scatter plots can be selected and enlarged, and analyzed further using various selection operators.

For any Query please E-mail me at alijaved@uettaxila.edu.pk 
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