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The Length of Coastline of Britain



Fractal – Self-similarity



Fractal

As a non-fractal object is 

magnified, no new features are 

revealed. 

As a fractal object is magnified, 

ever finer features are revealed. 

A fractal object has features 

over a broad range of sizes. 

Self-similarity

The magnified piece of an 

object is an exact copy of 

the whole object.







Fractal Art



Jackson Pollock (1912-1956) 



A Painting by Jackson Pollock A Picture of Nature

Paul Klee said, 

"Art does not represent the visual world, it makes things visible." 



African Fractal





Complex dynamics of heart rate variability



Breakdown of a fractal physiological control mechanism can lead 

ultimately either to a highly periodic output dominated by a single scale or 

to uncorrelated randomness. 





Fano factor

• In statistics, the Fano factor is a measure of the dispersion 
of a probability distribution of a Fano noise. (named after 
Ugo Fano, an Italian American physicist.)

• where denominator is the variance and nominator is the 
mean of a random process in some time window W. 

• The Fano factor can be viewed as a kind of noise-to-signal 
ratio; it is a measure of the reliability with which the 
random variable could be estimated from a time window 
that on average contains several random events.





• For a Poisson process, the variance in the count equals the 
mean count, so F = 1 (normalization).

• If the time window is chosen to be infinity, the Fano factor 
is similar to the variance-to-mean ratio (VMR) which in 
statistics is also known as the index of dispersion.



Website structure



Zipf’s Law

George Zipf's 1949 observation that the frequency of words used in the 
English language followed a powerlaw distribution is a profound thing. It 
not only defined Zipf's Law, which gives a simple rule to explain why 
some words (e.g. the, of, and) are far more commonly used than others.



The origin of Fractal Music



What is the origin of 1/f and fractal 
in music?



The origin of Fractal Music



Computer-generated ‘Fractal music’

• Fractal music (Anemonae) by Dmitry Kormann

Jeong et al. (1998)

서울음대(Neuroaesthetics).ppt


Complexity of the EEG recorded from human brains 

during perception of white, 1/f, and brown music. 

White music              1/f music                Brown music 

Jeong et al. (1998)



Different Neural Synchronization 

during Music Perception

1/f (pink) music White music

Jeong et al. (2001)















West and Brown Theory

Assumes:

(1) a space-filling network that branches 
hierarchically to supply all parts of the 3-
dimensional body

(2) body-size invariant terminal units 
(capillaries/petioles)

(3) Minimization of the energy and time required to 
distribute resources











• Βk = rk+1/γk = lk+1/lk

• Βk; scale factor for vessel radius

• γk; scale factor for vessel length

• Assumption; neither Β nor γ
depend on k. 

(1)

(2)
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