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Announcements

• Lab 2 – due today
• HW 5 – due next Wednesday March 7.
• Questions?
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Why do we care sampling

Normal Using Moire effect

Kner, Peter, et al. "Super-resolution video microscopy of live cells
by structured illumination." Nature methods 6.5 (2009): 339-342.
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Review of sampling
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Sampling question 1



Sampling solution 1a
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Sampling question 1



Sampling solution 1b
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Sampling solution 1



Sampling question 2 (Optics!!)

Microscope

I(x) = o(x)⌦ h(x)
image object kernel

The imaging process of an microscopy can be described below.
Assuming camera pixel size is Dx
The kernel is bandlimited with bandwidth of Bx
The magnification of the microscope is M

(a) Find the condition of M in terms of Bx and Dx such that there is 
no aliasing in the pictures taken by the camera.

Magnify
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Sampling solution 2a (Optics!!)
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This is how we design optical system to have good 
enough sampling rate on the camera



Sampling question 2 (Optics!!)

Microscope

I(x) = o(x)⌦ h(x)
image object kernel

The imaging process of an microscopy can be described below.
Assuming camera pixel size is Dx
The kernel is bandlimited with bandwidth of Bx
The magnification of the microscope is M

(a) Find the condition of M in terms of Bx and Dx such that there is 
no aliasing in the pictures taken by the camera.

(b) What if our kernel now is                  ? What about                ? 
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Sampling solution 2b (Optics!!)
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