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● What is Filtering
● Linear Filters

● Nonlinear Filters

● Uses in Biological Images
● Artifact/Noise removal

● Background subtraction

● Feature enhancement

Image Filtering



● Manipulations of the pixel data in 

order to improve an aspect of the 

image
● Increase contrast

● Remove uneven background

● Enhance features

(Spatial) Filtering



● Mapping pixel values without

changing the size, geometry or local 

structure of the image

● «homogeneous operation»

● 𝑎′՚ 𝑓 𝑎 𝑜𝑟 𝐼′(𝑢, 𝑣)՚𝑓(𝐼(𝑢, 𝑣)

● Modifying brightnes contrast, 

adjusting display settings

Summary: Point Operations



● Sharp image: local intensities rise/drop sharply
● Blurred Image: local intensities rise/drop smoothly

Filtering



Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Linear Filters
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Filtering
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Filter Matrix:



Image Filtering in Fiji



Linear Filters - Examples
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Linear Filters - Examples
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Non-Linear Filters

Gaussian Kernel 
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Non-Linear Filters

Original (DAPI) Scale: 5um Kuwahara Anisotropic Diffusion

But more settings



● Linear Filters
● Convolution

● Modifies pixels as a linear function of 

their neighbors

● Super fast operation (Parallelizable)

●Non Linear Filters
● High performance

● Better tunable (parameters)

Summary


