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1 What is in a microscope image
What is in a image?
Image display
Image acquisition
2 Careful with your data
File formats
OMERO
Figure preparation

3 Images as N dimensional numeric arrays

N dimensional images
Spatial filters
Morphology

Connected components
Tools
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Pixel data Metadata

emission wavelength 535nm
Image? —
Camera excitation wavelength 500nm

exposure time 2s
objective Olympus 100X/1.40
pixel size 64.4X64.4 nm
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deconvolved
8bit conversion after contrast adjustment

full range displayed

what goes in

horse fibroblast cell line
guidelines
transient transfection of H2B-GFP

Signal to noise

Resolution treated with sugar lumps

File = my-lovely-horse-H2B-GFP_01 R3D_D3D.dv
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Photons = Charge = Digital number
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Adjust contrast/levels, see effect on display and pixel values.
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1/5
3/5
4/5




< R=1/5
, ,OG = 3/5
. B = 4/5

If you ever get an RGB image, you did something wrong.
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Multichannel image is a series of grayscale images.
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Lightness

Lightness perception
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Perceptually Uniform Sequential colormaps
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1 What you need from experiment
resolution
on each dimension
numbers required for statistics
2 Check different techniques
pros / cons
availability
3 Check your sample
Thickness

Labelling
Viability
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The system must be correctly set up and aligned. PSF
verification.

The specimen should not cause undue optical aberration.

Avoid underflow and overflow but fill dynamic range while
keeping same settings across all images. Use a HiLo LUT.
Beware of automatic intensity caling.

Check dark signal or background image.

Be aware of XYZ optical resolution of the system and
sample appropriately.

Take care with signal to noise limitations. Binning, gain,
exposure time, fluorophore. Make sure you collect enough
light.



noisy image
(scaled)

Signal to noise

increased number
of photons counted

improved S/IN




Signal to noise

Noise

. Black/white lines

Resolution,

contrast, , ,
. Boundaries and lines

noise easily resolved in the

absence of noise

Increasing levels of
Gaussian noise

The difference between

signal and background .

must be at least 3X the Decreasing SIN
noise to be detectable

Boundaries and lines
no longer resolved-__




Noise

Scaled 0 - 4095

Full Dynamic range

Resolution
Contrast
noise

Auto Intensity Scaled display

Decreasing SIN

50% Dynamic range

Image series collected by LT BCES
decreasing the excitation :;':{:; f;:ﬁ:{.g
lamp intensity from 100% to
50%, 10%, 1%, and 0.1% ity
Signal to noise

1% Dynamic range

0.1% Dynamic range

Cannot resolve

softwoRx API

DA
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