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EXPERIMENTAL PROCEDURE ANALYSIS OF CLUSTERS

Participants (n = 27) used a mouse to highlight dots 
that appeared "to belong together more so than the 
other dots in the display."  

The interface allowed participants to erase 
highlighting, and the highlighting circle could change 
size.

Three participants' data were excluded because they 
chose multiple clusters or clusters with holes in the 
middle. 

Random dot displays were 
generated by associating each 
display pixel with a probability that 
corresponded to a 2D Gaussian 
distribution.

- μ = display center and σx = σy = 5px.

  

- 100 dots, 9px diameter

- Displays occupied 400x400px squares

- A low "pedestal" probability of a dot 

appearing at a given pixel was applied 

uniformly 
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Studies of cluster perception have 
traditionally focused on detection 
of pre-specified clusters

Clusters are nearly always 
uniformly distributed
  - The only feature that 
distinguishes them from non-
clusters is the spacing/density of 
their elements

Many clusters of real-world and of 
data display elements are likely to 
be produced by Gaussian point
processes (Normally distributed in 
2D).

Cluster might be defined by 
features of the probability 
distribution that they correspond 
to, shape features, or figure-
ground segregation efficiency.

State-of-the-art clustering 
algorithms may use density-aware 
kernels (Zhang, 2011), as with 
spectral clustering.

BACKGROUND AND DESIGN

Standard deviation does not 
increase proportionally with 
magnitude of dot clusters.

Likewise, coefficient of 
variation decreases with 
greater magnitude, in 
contrast to some proposals 
regarding number estimation

No apparent bias for radial 
position other than that 
accounted for by the original 
patterns themselves

Moderately good match (F1-score) 
between size/shape of spectral 
clustering algorithm's clusters and 
humans'.

Convex hull area increases log-
linearly with dot cluster size 

Graph theoretic measures 
distinctly proportional to dot 
cluster sizes.


