
SSC-Clustering Tool 
 
The SSC-Clustering Tool provides an implementation and graphical user interface for1  
 

• Superparamagnetic Clustering 
M. Blatt, S. Wiseman and E. Domany, Physical Review Letters 76, 3251 (1996); 

 

• Sequential Superparamagnetic Clustering 
T. Ott, A. Kern, W.-H. Steeb and R. Stoop, Journal of Statistical Mechanics: theory 
and experiment: P11014, 2005. 

 
 
Superparamagnetic Clustering is a nonparametric clustering approach that has been 
applied successfully in a variety of different fields. It is based on the physical 
properties of an inhomogeneous ferromagnetic model. A data set to be clustered is 
translated into a ferromagnetic Potts spin model, where clusters appear naturally as 
regions of aligned spins. Upon an increase of the system temperature T, a natural 
clustering hierarchy (dendrogram) can be established. 
 
Sequential Superparamagnetic Clustering (SSC) is a substantial extension of the 
superparamagnetic approach, based on the extraction of clusters and the iterative 
application of superparamagnetic clustering. The method is able to find the most 
natural clusters (in a nonparametric sense) even if they are highly different in shape 
and density. 
 
Further information about the algorithms can be found in the cited articles. 
 
 
As input to the SSC-Clustering Tool you have to provide a complete similarity matrix, 
containing the distances between all the data items to be clustered. The matrix must 
be loaded from a .txt file that contains these single values separated by a space. 
Detailed instructions on how to use the algorithm can be found below. 
 
 
The SSC-Clustering Tool is provided as .exe file for Windows and Linux. 
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1 Please cite these articles when publishing results obtained with this tool 



 
Guideline: How to use our clustering tool 
 
 
Step 1: Open the GUI 
 

 
 

 
Step 2: Choose a method  
 

 
 
 
 
Step 3: Load the data matrix  

 

 
 
 



The validity of the matrix will be checked. For large matrices this process can take a 
while. In this case, the tool will inform you and will request your OK. 
 

 
 
 

The conditions for validity are: 

• Dimension (square matrix or square matrix with numbered lines) 
• Type of entries (floating point numbers separated by a space) 
• The size of the matrix must not exceed 5000 х 5000 

 



 
 

 
Step 4: Change the parameters if needed. If you do not change the parameters, the 
default values are used. 
 
 
 
List of parameters: 
 

 
k nearest neighbors  
(integer between 1 and  N-1) 

defines the connectivity: each point is connected 

to its k nearest neighbors.  

Default value: 5   

 
Minimal cluster detection size 
(integer between 0 and  N-1) 

defines the granularity for the detection of 
clusters. 

Default value: 15  

 
min_steps 
(integer larger than 0) 

defines the minimal number of temperature steps 
for clusters to be detected.  

Default value: 4 

 
Number of Potts spin values (q) 
(integer larger than 0) 

defines the number of Potts spin values used. 
 

Default value: 10 

 
Number of Monte Carlo steps (MC) 
(integer larger than 0) 

defines the number of Monte Carlo steps used. 
 

Default value: 200 

 
Detection threshold (th)  
(float between 0 and 1) 

defines the pair correlation threshold for points 

to be assigned to the same cluster.  
Default value: 0.7 

 
T_min 
(nonnegative float) 

defines the lower bound of the temperature 

interval. 
Default value: 0 

 
T_max 
(nonnegative float larger than T_min) 

defines the maximal upper bound of the 

temperature interval. 
Default value: 0 

 
NT_steps 
(integer larger than 0) 

defines the partition of the temperature interval 

(maximal number of temperature steps). 
Default value: 110 

 
Delta T_min 
(nonnegative float) 

defines the minimally possible binning of the 

temperature axis. 

Default value: 0.001 

 
Tolerance in percent 
(float between 0 and 100) 

defines the tolerance for the fluctuations of the 

size of a cluster (in %). 

Default value: 5 

 
 
 
A change of the default values can influence the results slightly. You may use these 
options for either a quicker run of the algorithm or for improving the clustering 
resolution.  
 
 



Step 5: Save your experiment and start the calculations 
 

    
 
 
The algorithm is started. For large matrices the calculation can take a while. In this 
case you will be informed by the tool. Press ‘OK’ if you want to continue.  
 

 
 
 
 

 
A message will inform you when the analysis is completed. 
 
 

 
 
 
Step 6: You can access the results via the ‘Results’ button. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Superparamagnetic Clustering 
 
The results will be summarized in a diagram that shows the size of the occurring 
clusters vs. the temperature T.   
 

 
 
 
When selecting a temperature on the right side, the sizes of the occurring clusters 
are listed.  
 
 

  



 
Press ’Evaluate’ to access the detailed composition of the clusters. The results are 
automatically stored as pdf-file and as .txt-file.  
 

 
 



 
Sequential Clustering 
 
After performing a sequential clustering, the resulting clustering tree will pop up. 
 
 

 
 

 
At the same time the detailed results will be written into a .pdf and a .txt file. 
 

 





Example 
 
To illustrate the SSC-Clustering Tool we consider a 2-dimensional toy system with 
two clusters embedded into background noise. The data set with 750 points can be 
created with the attached MATLAB program. 
 
 

 
 
The Euclidian distance of all points is then calculated and the data is stored in the file 
2dtoy.txt.  The file should look as follows: 
 

 
 
We perform a sequential clustering using the default parameters:  

 

 
 

 



Two real clusters (sizes 306 and 313) and a clutter of backround points (size 131) have been 
found.  The detailed results are written into the file sc_experiment.pdf (and sc_experiment.txt 
respectively). We may use this information to illustrate the clusters using MATLAB again. 

 


