
Principle Sources of Noise 

• Image Acquisition 

– Image sensors may be affected by Environmental 
conditions (light levels etc) 

– Quality of Sensing Elements (can be affected by 
e.g. temperature) 

• Image Transmission 

– Interference in the channel during transmission 
e.g. lightening and atmospheric disturbances 



Noise Model Assumptions 

• Independent of Spatial Coordinates 

• Uncorrelated with the image i.e. no 
correlation between Pixel Values and the 
Noise Component 



White Noise 

• When the Fourier Spectrum of noise is 
constant the noise is called White Noise 

• The terminology comes from the fact that the 
white light contains nearly all frequencies in 
the visible spectrum in equal proportions  

• The Fourier Spectrum of a function 
containing all frequencies in equal 
proportions is a constant 



 
 
 

Noise Models: Gaussian Noise 
 
 
 



 
 
 

Noise Models: Gaussian Noise 
 
 
 

• Approximately 70% of its value 
will be in the range [(µ-σ), 
(µ+σ)] and about 95% within 
range [(µ-2σ), (µ+2σ)] 

• Gaussian Noise is used as 
approximation in cases such as 
Imaging Sensors operating at 
low light levels 



 
 
 

Noise Models: Rayleigh Noise 
 
 
 

 Rayleigh Noise arises in Range Imaging 



 
 
 

Noise Models: Erlang (Gamma) Noise 
 
 
 

 Rayleigh Noise arises in Laser Imaging 



 
 
 

Noise Models: Exponential Noise 
 
 
 



 
 
 

Noise Models: Uniform Noise 
 
 
 



 
 
 

Noise Models: Impulse (Salt and Pepper) Noise 
 

 
 



 
 
 

Applicability of Various Noise Models 
 
 
 



Noise Models 


