
Basic CCD imaging
Focusing



Focussing a CCD camera

ÅWhy focusing is so 

critically important

ÅHow to achieve best focus

ÅSoftware aids for 

achieving best focus

ÅHardware aids for 

achieving best focus

ÅAlternative focusing 

mechanisms



Precise, accurate focus is critical to success. 

Focusing a CCD camera requires a little more work than focusing an 
ordinary camera.

Airy disc: With perfect optics, 84% of the light from the star will be in the bright 

center, another 7% in the first ring, 3% in the second ring. A telescope with a 
central obstruction, will spread the light out into the diffraction rings. Poor optics 

will cause a similar effect.



No optical system, no matter how perfect, can ever do away with 
diffraction to create point -like images of stars; the wave nature of light 
won't allow it. Even perfectly focused, there will always be some spreading 
out of the light into a diffraction pattern. Thanks to turbulence, the image 
gets spread out even more.



The Pickering Seeing Scale
Animated version of the Pickering scale of rating atmospheric turbulence produced using Abberator V2, and using Pickering's 

comments on the appearance of the Airy pattern at a giving rating.
The scale was devised by William H. Pickering (1858-1938) using a 5" (13cm) refractor.

Animations produced by Damian Peach.

Pickering 1                      Pickering 2                      Pickering 3                     Pickering 4                Pickering 5

Pickering 6                      Pickering 7                      Pickering 8                     Pickering 9                Pickering 10
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Excellent focus



Out of focus



IN FOCUS                                                      OUT OF FOCUS



You will need very precise focus to get sharp, detailed images from your CCD camera



The telescopeôs focuser, manual or motorized, moves the CCD camera back and forth. 

The CCD detector inside the camera must sit within the critical focus zone to get a sharp

image. To bring the CCD camera to focus, the focuser moves the camera so that the 

CCD detector is within the critical focus zone.



FOCUSING FOR CCD ALWAYS IMAGING INVOLVES 
MULTIPLE STEPS .

ITERATIVE process that involves gradually refining focus until youôve 
got the BEST POSSIBLE FOCUS.

ÅVISUAL FOCUSING (quick but not always the most reliable)

ÅSOFTWARE-AIDED FOCUSING (not as quick, but very reliable)

ÅHARDWARE -AIDED FOCUSING (best and most reliable method if 
you have the right hardware for it)



The equation below computes the size of the critical
focus zone (CFZ) in microns for a ñperfectò optical system

that is perfectly collimated:

CFZ = FOCAL RATIO 2 * 2.2 (result in µm)

TMB152 F/8

CFZ = 82 * 2.2 = 140.8 µm



VISUAL FOCUSING (quick but not always the most reliable)

Focus Masks
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SOFTWARE-AIDED FOCUSING (not as quick, but very reliable)

SBIG CCDOps

CCDSoft


