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Bit Size



Signal to Noise Ratio

Low Signal to Noise ratio can often be a more severe limit on resolution than diffraction



Increasing SNR by Binning
This should only be done if you want to increase if you’re looking at 
qualitative data or tracking. If you have massively oversamples, often 
you can bin your data and reduce your file size

Image > Type > 32 bit 
Image > Transform > Bin



Always Save Files as TIFF or PNG

PNG
• Designed mainly for use on the 
internet
• Supports three different types of 

images: 
• True color (up to 3 X 16 bits/pixel) 
• Grayscale (up to 16 bits/pixel) 
• Indexed (up to 256 colors) 

• Provides a PKZIP compression, no 
lossy compression is available

TIFF
• Supports grayscale, indexed and 

true color images
• Can contain a number of images 

with different properties
• It is possible to store a number 

of variations of an image in 
different sizes and 
representations in a single TIFF 
file. 



Add Color to Images

Image > Type > 32 bit
Image > Lookup Tables > Color of choice 



Know What You’re Changing

• Adjusting display min/max = change individual 
pixel value without changing ratio 
• Gamma = non-linear adjustment, it will 

preferentially affect the pixel values 
• Image filtering is performed on pixels (smallest 

unit of digital image data) and it will alter the 
original data embedded in the image. 



Why Use the Blur Filter?



Deconvolution

Wiener Filter: Divide Fourier transformed PSF with the Fourier 
transformed of the acquired image 
Advantages: 
• Relatively quick compared to other Fourier-based methods 
• Linear process (good for data processing and quantification) 
Disadvantages: 
• Amplifies noise 
• Breaks down with inaccurate PSF 

Richardson-Lucy Filter: Estimates the deconvolved object (with 
certain constraints), blurs the estimate with PSF, and compares to 
raw data. Applied multiple times to arrive at final deconvolved 
image. 
Advantages: 
• Generate sharper images with less noise amplification 
Disadvantages: 
• Slower 
• Non-linear process (relative pixel values are not maintained!) 

Nearest Neighbor Deblurring: Blur the planes above and 
below current Z plane, subtract blurred planes from Z. 
Advantages: 
•Computationally simpler 
•Disadvantages: 
•Less accurate
•Noise from neighboring planes is added into the current Z 
plane 
•Subtraction reduces overall signal 



Local Intensities Require Finding Edges

• Successful background removal (denoising, deconvolution) brings out the 
desired fluorescent signals, but this is not enough. 
• The intensities of biological targets are usually not homogeneous, and the 

boundary of biological targets may be difficult to define. So relying on 
absolute intensities is not sufficient for target identification. 
• One important attribute of the image that could help in target recognition 

is local intensity differences 
• Target recognition is usually performed by detecting the discontinuities in 

intensities 

Process > Find Edges



Measure Fluorescent Intensity to Show Protein Expression Levels 

Before you start – ask yourself these questions: 
• Do you need to normalize fluorescent intensity to an area of interest? 

e.g. More cells expressing the protein at the same level vs. same 
number of cells expressing a higher level of protein. 
• Do you need to differentiate whether the fluorescent intensity 

increase is due to changes in tissue biology (e.g. hypertrophy) and not 
necessarily protein expression level? 
• If you only care about total amount of the protein of interest within 

the tissue – do you need imaging? 



Steps for Fluorescent Intensity Measurements



Co-Localization



Processes Analysis



Shape Analysis 
• Shape measurements are physical dimensional measures that 

characterize the appearance of an object. 
• The goal is to use the fewest necessary measures to characterize an 

object adequately so that it may be unambiguously classified. 
• The shape may not be entirely reconstructable from the descriptors, 

but the descriptors for different shapes should be different enough 
that the shapes can be discriminated. 

Area
Perimeter
Major/minor axes
Aspect ratio
Compactness
Circularity/roundness
Convexity
Solidity



Manual Tracking



Segment Cells



Measure Overlap

Split channels
Subtract background
Segment cells

Image arithmetic on grayscale or binary images
• Image Boolean arithmetic (AND, OR, X-OR, NOT) 
Process -> Image Calculator 


