
Crea%ve	Data	Mining		

Lecture	03:	Intro	to	RStudio	and	Clustering	
7	March	2016	

	
	

Danielle	Griego,	griegod@ethz.ch	
MaEhias	Standfest,	standfest@arch.ethz.ch	



THE	MATH		
UNDERNEATH:	
INTRODUCTION		
TO		
CLUSTERING	



PRIMARY	COMPONENT	
ANALYSIS	(PCA):	MANY	
APPROACHES,	WE	USE	
SINGULAR	VALUE	
DECOMPOSITION	(SVD)	



YA=0.862*LENGTH	+	0.977	*WIDTH-0.679*SPEED	
	
	

FACTOR	 A	 B	 C	

LENGTH	 0,862	 0,481	 −0,159	

WIDTH	 0,977	 0,083	 0,198	

SPEED	 −0,679	 0,730	 0,082	

FIRST	COMPONENT	OF	WAR	SHIPS:	





FOR	FITTING	
STRAIGHT	LINES	
WITH	HIGHEST	
POSSIBLE	VARIANCE.		
PROBLEM:	LINEAR.	
	



KMEANS:	
VORONOI	CELLS	
FOR	EACH	
CLUSTER	
	





KMEANS:	
NUMBER	OF		
CLUSTERS	NEEDS		
	
TO	BE	ESTIMATED.	
ELBOW	CURVE.	
	



KMEANS	
PROBLEM:		
SAME	SIZED	
CLUSTERS	
	



FIRST	
K-MEANS	
CLUSTERING	
	
lecture_2_05.R	
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DIFFERENT	VISUALISATION	
lecture_2_06.R	



DIFFERENT	VISUALISATION	
lecture_2_06.R	



codingStyle	–	StyleTheCode()		#TODO(you):restyle	

•  hEps://google.github.io/styleguide/
Rguide.xml	

•  kApple,	vectorBanana,	matrixCherry,	
scalarDurian	

•  GatherElderBerries(100)	
•  hEps://stat.ethz.ch/R-manual/R-

devel/library/datasets/html/
00Index.html	

•  str(faithful)	#	mtcars,	rock,	trees,	
LifeCycleSavings	

•  #vectorized	instead	of	for,	boolean	
tables	as	filters	instead	of	if	clause	



	
OTHER	CLUSTERING	TECHNIQUES	



EXPECTATION		
MAXIMIZATION	
ALGORITHM	
WORKS	WITH		
DISTRIBUTION	
	





EM	ALGO.:	
PROBLEM		
DENSITY	
CLUSTERS	
	



DBSCAN	
DENSITY-BASED	
SPATIAL	CLUSTERING	
OF	APPLICATIONS	
WITH	NOISE	



IN	THIS	DIAGRAM,	MINPTS	=	3.	A	AND	THE	OTHER	
RED	POINTS	ARE	CORE	POINTS,	BECAUSE	AT	LEAST	
THREE	POINTS	SURROUND	IT	IN	AN	R RADIUS.	
BECAUSE	THEY	ARE	ALL	REACHABLE	FROM	ONE	
ANOTHER,	THEY	FORM	A	SINGLE	CLUSTER.	POINTS	B	
AND	C	ARE	NOT	CORE	POINTS,	BUT	ARE	REACHABLE	
FROM	A	(VIA	OTHER	CORE	POINTS)	AND	THUS	
BELONG	TO	THE	CLUSTER	AS	WELL.	POINT	N	IS	A	
NOISE	POINT	THAT	IS	NEITHER	A	CORE	POINT	NOR	
DENSITY-REACHABLE.	



DBSCAN	
PROBLEMS		
WITH		
VARYING		
DENSITY	



OPTICS	
ORDERING	POINTS	
TO	IDENTIFY	THE	
CLUSTERING	
STRUCTURE	





OPTICS	
PROBLEM	WITH	
LINEARITY		
OF	PARTITION	



SUPPORT		
VECTOR		
MACHINE	(SVM)	
MAXIMIZE	
BORDERS	
		



MAXIMIZE	
DISTANCE	
TO	
SEPARATING	
HYPERPLANES	
		



KERNEL	
TRICK	
MAP	TO	HIGHER	
DIMENSIONS	AND	
BACK	
		



SVM	
„PROBLEM“:	
SUPERVISED	
APPORACH	
		



FIT	A		
STRUCTURE	
OR	FIT	THE		
FEATURES	
		



SELF-ORGANIZING	
MAP	(SOM)	
NEURAL	NETWORK	
APPORACH	
		





SELF-ORGANIZING	
MAP	(SOM)	
FIXED	TOPOLOGY	
ONLY	FEATURES	
ARE	CHANGING	
		



SELF-ORGANIZING	
MAP	(SOM)	
ITERATIVE	
TRAINING	
		



SELF-ORGANIZING	
MAP	(SOM)	
DISTANCES	AS		
TOPOLOGY,	BUT	
REGULAR	GRID	IN	2D	
		



SELF-ORGANIZING	
MAP	(SOM)	
ADVANTAGE:	
READABILITY	
		



ONTOLOGIC	
DISCUSSION	
OF	SOM.	
INTRINSIC	VS.	
CONTEXTUAL	
MEANING	
		



EIGENFACES	
KIND	OF	PCA	VIA	
EIGENVECTORS	
		



EIGENFACES	
A	FEW	FACES	ARE	
ENOUGH		
TO	IDENTIFY	ALL	
OTHERS,	
WITHOUT	PARAMETERS	
		



Schedule	



Homework: 
 
Part 1:  
1.  Color the segment maps of Alt-Wiedikon we provided today according to your perception of the 

urban space from a 2D plan.  Hand in the hardcopies by Friday 18 March before 5pm.  
2.  Keep the following in mind:  

1.  Use the shaded diagram below as a guide,  
2.  Keep this task simple and work intuitively   
3.  Be consistent for all 9 plans  
4.  Reference Google satellite image to better understand the actual urban layout. 
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positive   ok neutral mediocre negative 



Homework: 
 
Part 2:  
1.  Review the R-tutorials lecture_2_05 through lecture_2_06  
2.  Use a different built in dataset such as (mtcars, rock, trees, LifeCycleSavings) and visualize the 

clustering analysis using the improved visualization from lecture_2_06 tutorial  
3.  Submit a pdf of the final image by Monday 21 March 
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