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Extended Nijboer-Zernike Theory
Videoenhanced Microscopy

Calibration of optical path and camera chip
Small camera pixel

Primary vice-bit camera signal

Short z-step

Strong illumination

Reading z-position
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Electromagnetic centroid:

* Intensity extreme
* the same Intensity in two consecutive images
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Calibration of Optical Path and Camera Chip

Why?
To remove image inhomogenities (spots on microscope optics and
camera, optics vignetting, ... )

Requirements:
1. Primary camera signal
2. Calibration of the whole optical path

Result:
Image pixel intensity - total number of photons
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1. Experimental Part

« Scan gray filters in their focus.

 Measure transparency spectra
of the filters in their focus.
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For each pixel of image of filter and each relevant filter, multiply the camera filter
transparency spectrum by the gray filter transparency spectrum

» Integral under the curve is a reaching the camera pixel
Plot a calibration curve (image pixel intensity vs. TNP)

For each pixel of a biological image, recalculate pixel intensity to TNP
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Final 3D image of
Electromagnetic Centroids

B-channel with increasing intensity threshold
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1020 mouse fibroblast Electromagnetic Centroids
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