
What is a Point Spread Function? 

The PSF of an optical system is the irradiance distribution that results from a 

single point source in object space. A telescope forming an image of a distant 

star is a good example: the star is so far away that for all practical purposes it 

can be considered a point. 

Although the source may be a point, the image is not. There are two main 

reasons. First, aberrations in the optical system will spread the image over a 

finite area. Second, diffraction effects will also spread the image, even in a 

system that has no aberrations. 

optical transfer function 

The optical transfer function (OTF) of an imaging system ( camera, video, 

system, microscope etc.) is the true measure of resolution (image sharpness) 

that the system is capable of. The common practice of defining resolution in 

terms of pixel count is not meaningful, as it is the overall OTF of the complete 

system, including lens and anti-aliasing filter as well as other factors, that 

defines true performance. In the most common applications (cameras and 

video systems) it is the Modulation Transfer Function (the magnitude of the 

OTF), that is most relevant, although the phase component can have a 

secondary effect. While resolution, as commonly used with reference to 

camera systems, describes only the number of pixels in an image, and hence 

the potential to show fine detail, the transfer function describes the ability of 

adjacent pixels to change from black to white in response to patterns of 

varying spatial frequency, and hence the actual capability to show fine detail, 

whether with full or reduced contrast. An image reproduced with an optical 

transfer function that 'rolls off' at high spatial frequencies will appear 'blurred' 

in everyday language. Modulation Transfer Function or MTF (the OTF 

magnitude with phase ignored) is roughly the equivalent of frequency 

response in an audio system, and can be represented by a graph of light 

amplitude (brightness) versus spatial frequency (cycles per picture width). 
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