
Basic Image Processing 
 

Flat-Fields 
 



THE IDEA BEHIND A FLAT FIELD IS SIMPLE: without changing your 
focus position, take an image of an evenly illuminated surface so that 
you achieve approximately one-third to one-half the saturation level of 
the CCD chip. 
 

Which type of FLAT? 
 
• The TWO-SURFACE DIFFUSION FLAT, involves multiple 

reflections of a light source. 
• The DOME FLAT, involves imaging the inside of an 

observatory or the wall of a nearby house/shed or other 
surfaces. 

• The SKY FLAT or TWILIGHT FLAT, involves taking many 
images of the sky at twilight and averaging them. 

• The  T-SHIRT FLAT, involves putting a T-shirt or other white 
cloth over the front of your scope in daylight or twilight. 

• The LIGHT BOX FLAT, involves a box with a light source and 
a diffuser, which is placed on the end of the telescope. 
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Flat Problems 

• Uneven illumination 

• Direct illumination of diffuser 

– Moonlight on diffuser 

– Sunlight on diffuser 

– Light from your white T-shirt 
reflecting on diffuser – etc. 

• Off-axis light 

– Bright spots on diffuser 

– Back illumination (light 
entering at back of scope or 
through camera) 

– Internal reflections from 
ambient light sources 

• Sky flats accurate 
• Diffuser flats easy 

• Sky flats through a diffuser give 
you best of both approaches 
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