EMM in Matlab (EMMiM)

Introduction

Extensible Markov Model (EMM) is an efficient data mining framework extremely suitable for spatiotemporal data stream processing [1]. It is efficient, flexible, modularized and parameter-free. EMMiM stands for EMM in Matlab. The code is in an early stage of development. For any feedbacks, please email to ymeng@engr.smu.edu.
What EMM does?

EMM is proposed for spatiotemporal data modeling. The idea is to interleave a clustering algorithm with a dynamic Markov chain to model data collected by sensor network applications.  Each cluster represents a group of similar data points in the data space. Therefore the clusters are the representative granules so we don’t have to store all data points. This is efficient in terms of memory usage. Moreover each cluster is mapped to a state of a Markov chain so that we can store the temporal dependency of the spatiotemporal data. A dynamic Markov chain is used here to allow changes of the number of states in the Markov chain. This is what we mean by extensible. The extensible nature of EMM come from two reasons: First, in data stream processing, the number of states is not known in advance. We learn it while we model the data. Secondly data from real applications hold approximation of the Markov property. We have defined a series of operations, including EMMincrement and EMMdecrement (plus EMMmerge and EMMsplit in the future), to adjust the structure of the dynamic Markov chain. EMM can apply a series of efficient algorithms to mine interesting local patterns based on the synopsis created by the modeling process of EMM. 
Execution Requirements (Suggested)
· Matlab Ver 6.5 or above
· Microsoft Excel 2000 or above

· Microsoft Windows 2000 or above
· A PC with Pentium II and 256 MB or above

Installation

Download the EMMiM.zip
 file. Unpack the EMMiM.zip file into a directory on the desired machine. It is suggested to use a directory on the machine's local hard drive. 
Configuration

Before running EMMiM, you will need to edit its configuration file. The configuration file, inputConfif.xls, is located in the same directory where EMM code is in. EMMiM supports multiple executions in one run, i.e. user can define multiple groups of parameters so that execute multiple experiments in one run. The following table gives configuration parameters needed in a single experiment.
	Parameter Names
	Example Values
	Notes

	use config file
	1
	1, yes to use this config file; 

	plot results
	1
	1, yes provide plots; 0, no thanks. 

	print message
	1
	1, yes print messages to monitor the process; 0, no thanks

	data source
	13
	See main.m for definitions

	cluster method
	5
	 1. Jaccard similarity

 2. Cosine similarity

 3. Dice similarity

 4. Overlap similarity

 5. Euclidean distance

 6. Manhattan distance

	threshold
	30
	Threshold value

	centroid or medoid
	1
	Cluster representations: Centroid(1), Medoid(0)

	predicted attribute
	3
	The attribute to predict

	predict start position in 1000s
	1
	The starting position for prediction

	steps to predict
	1
	The number of steps to predict

	use subplot
	0
	0 is suggested

	use predict assumption
	1
	If a new state is created, then assume predicted value is the same as that of current state.

	ulp (deprecated)
	0
	This parameter has been deprecated

	reserved parameter
	-1
	

	reserved parameter
	-1
	

	window size
	1000
	Size of sliding window

	reserved parameter
	-1
	

	reserved parameter
	-1
	


Major Variables*
States: <tv1, tv2, …, tvn> - define centroids or medoids of EMM states
StatesLabels <last time, CN, score, deleted> - define more labels associated with states.
Transition: CL(ij) – an mXm matrix to store transition counts.
TransitionScore: S(ij) - an mXm matrix to store aging scores.
TransitionTime: t(ij) - an mXm matrix to store time of the last visit.
TransitionDeleted: (1 or -1) - an mXm matrix to indicate if a link is active or deleted.
* For other variables, please see the comments in the scripts.
Script Hierarchy
main.m

            EMMDelete.m
            EMMClustering.m


ClusteringSimilarity.m



similarity.m




similarity_Overlap.m




similarity_Jaccard.m




similarity_Dice.m




similarity_Cosine.m



ClusteringDistance.m



distance.m




distance_Manhattan.m




distance_Eulidean.m

            EMMBuild.m (=EMMIncrement.m)


updateTransition.m



updateTimeSequence.m

            EMMApplication **
            EMMPerformanceEval.m



distance_RMS.m



distance_NARE.m



correlation.m

            EMMPrediction.m


Service_plots.m



plot_obs_predict.m


PrintMessages.m

** The name of the algorithm is subject to change according to applications.
Running EMMiM
· Open Matlab by clicking Start -> Programs -> Matlab

· Within Matlab, change current directory to the one that EMM code is placed.
· At the command prompt, type ‘main.m’.
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� This is a preliminary document.


� It is advised to go through and modify the scripts based on your needs. This package was implemented for emerging event detection. 
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