DAY 3

1. Image Formats
The JPEG and TIF file format are different file formats for saving images. The TIF format is lossless, while JPEG uses an algorithm that reduces information to compress the images. The JPEG algorithm works best on photographs of realistic scenes with smooth transitions between color.

Load the image "mTurquoise-Tubulin-8bit.tif", save it as jpeg-image and load the saved jpeg image.

To quantify the differences, calculate the difference between the tif and jpeg image by subtraction (Process > Image Calculator...). Since the differences are minor, you probably need to stretch the contrast to visualize the difference

2. Image Quality
Two images are acquired of a homogeneous fluorescent solution under UV illumination. Ideally, these images acquired under identical circumstances would be identical.

Open the files "UV-Flatfield_40x-02.tif" and "UV-Flatfield_40x-03.tif".

A background image was acquired as well (UV-Flatfield_40x-bg.tif).

Correct both images for background. Make a quantitative comparison of the flatfield images by dividing them. What would be the result in case of identical images (You can check that by divinding two identical images)? Make a histogram of the result. The distribution is centered around unity. What is the cause of the spread in the data?

Apply a filter to the flatfield images (smooth or median) and repeat the procedure. What change do you notice in the histogram?

Again for a median filter with a large radius (radius = 10).

3. Counting

Open the image "colonies.tif". Find the optimal threshold to calculate the number of colonies.

Calculate the number of colonies (make a binary image from the thresholded image and detection the number of colonies by "particle analysis")

Try to improve the segmentation by applying filters before the thresholding. Does it improve the identification of colonies?

What is the number of colonies that you identified by segmentation? How close is this to manual counting?

Why is it difficult (or impossible) to obtain the right amount of colonies by segmentation and particle analysis?

4. Flatfield Correction
Often, multiple images are acquired for a flatfield correction (=correction for uneven/inhomogeneous illumination), which are subsequently averaged.

Open the three flatfield images (UV-Flatfield_40x-xx.tif), perform a background correction using UV-Flatfield_40x-bg.tif and make an average image. This is the 'illumination correction' image. Save it!

Open the Objects-illumination-uneven.tif and perform a background correction by subtracting the average background value. Check the histogram (Analyze > Histogram). Correct for uneven illumination by dividing by the 'illumination correction' image. Multiply the image with the maximum of the 'illumination correction' to get realistic values. Check the histogram and notice the difference with the uncorrected file. Convert the image to 8 bit greyscale. Save the corrected file.

5. Intensity analysis
Determine the area and intensity of individual round objects from the corrected image. To do so, perform segmentation (set threshold, make binary) and detection of objects by "particle analysis". The particle analysis function creates a list of ROIs. These ROIs can be used for measurements (on which image do you perform these measurements??)

Measure both "mean gray value" and "area". Which of the two parameters requires a corrected image?

Two classes of objects were present in the image, dim and light objects (can be judged from the histogram of the corrected image). Do you see two classes in the results window?

6. Segmentation for area analysis
The aim is to visualize the effects on cell morphology of two treatments.

The first treatment is with ‘Thrombin’: 

Open the image ‘Thrombin-control.tif’. This is a ‘stack’ of images that shows images of the same cells over time. The different time points can be selected with the horizontal slider below the image window.

What happens over time to the cells? The goal of this assignment is to visualize the changes.

Take the first and last image of the sequence (you can use the ‘Duplicate’ command).

Segment the two images. Now the intensities are either 0 (background) or 255 (cell).

Subtract a value of 254 from the image of time-point 00:00

Subtract a value of 253 from the image of time-point 20:00

Add the two images (what values are present in this new image?)

Change the LUT in such a way that 0 = black and 3 = white (Image > Color > Edit LUT…)

For values of 1 and 2 you can choose a different color

What do the colors in the new image represent?

The second treatment is with ’Thrombin’ and some inhibitor:

Repeat the procedure for the image ‘Thrombin-inhibitor.tif’

What are the principal differences between the two resulting images. What is your conclusion?
