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Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz
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Hello there! Histochemistry and ImmunoHistochemistry Stainings are
widely used and very colorful.
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e Color & Color Models

e Color Deconvolution

In this video, we will look one more time to colors, and more precisely
to some color spaces, different from the classic RGB. Then we’ll have a
look to the Color Deconvolution principle, before we conclude with a
new challenge uprising in the last years: the Analysis of a Whole Slide
Images.
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e Whole Slide Image Analysis
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Notes

You are now familiar with the RGB color space that defines an image in
Red, Green and Blue components.
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https://mediaspace.epfl.ch/media/0_ylmkh8s8?st=33

But other Color Spaces exist, like the HSB (also called HSV for Hue,
Saturation and Brightness or Value). Instead of a cubic color space, we
now have a cylindrical one. With the Hue (the color if you prefer) as an
angle, The saturation (purity of the color) as the radius, and the
Brightness (or the value between dark and bright as thr height. You can
see the result of such a decomposition and you can appreciate how easy
it is to get the Cell (with higher saturation) and the Brown signal (the
Darker pixels in the Brightness component).
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This transformation can be found in Fiji in the menu 'Tmage>Type>HSB
stack' You will also find here another converter, to the Lab color space.
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LAB (Luminance, A, B)
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In that case, it can be seen as a sphere. One arbitrary diameter, we set a
Green to Red gradient, on an orthogonal diameter, a yellow to blue
gradient. And finally, on the;ast orthogonal diameter, a white to black
gradient. This Color space can be useful for some images like the one
here. It’s a Masson Trichrome that highlights Collagen fibers in blue,
and cells, like muscle cells, in red.

Notes
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Colour Deconvolution

B corouz = B

2m 08s

Colour deconvolution: H DAB

.L’nlun:_l R:0.650020€, G:0.704031, B:0.2B8E012¢
0.26814752, G:0.57021275, B:0.77642715
.L’olanx_ﬂ R:0.7110272, 6:0.42318153, B:0.SE15672
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o SR Color1,
v o Color2,
& Color3
e Sensitive to :
¢ Defined Vectors
o White balance
Notes
An alternative to this “simple” color space transformation is the Color
Deconvolution. It will decompose the image you have into 3 different
colours of your choice. Here you can see how it is efficient to extract the
blue and the brown component. Nevertheless, there is are a couple of
factors to consider. Indeed, this method is sensitive to the vectors you
used. And, as a consequence, the White Balance is also important.
Summary
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Whole Slide Images
40x Objective
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Notes

Nowadays, specialized microscopes (often call whole slide scanners) are

accesible and can generate gigantic images. For example, this sample (a

mouse intestine), acquired with a 40x objective, will generate an image

containing around 1.5 Billion Pixels in a single plane. which is beyond

what ImageJ was built for.

Summary
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@ QuPath (0.1.3-SNAPSHOT) - Image_02_20x

B0 et Tools View Objects TMA Measue Automate Analyze Classify Extensions Help
E @=L J (2] [s]l£] (0] oo [a] [0 [E = ¢ (e FEE =] (o
| Project | image | Annotations | Hierarchy anm'L
¥ Progerties

Name Value

Name Image_02_20x

Path YASlideScannenims\ima..
Image type Brightfieid (HEE)

Bit depth 8

Magnification NaN

Wwidth 34359 px (11888.20 um)
Height 19609 px (678471 pm)

Pixel width 0.3460 pm

Pixel height 03460 pm

Server type Bio-Formats

Stain 1 Hemataxyfin: 0651 0.70...
Stain 2 Eosin: 0.216 0.801 0.558
stain 3

Background 255255255
» Image list (1)
» Assaciated images (0)

Fortunatly, some other tools exist, like QuPath. It's an Open-Source
software, freely available.

Notes
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@ QuPatn (0.13-SNAPSHOT) - Image_02_20x
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| Project | image | Annotations | Hiearchy | Worktow | | g ;
LY Somaang Risiony

n Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions  Help

Set image type

Setimage type

Set color deconvelution stains
Watershed cell detection
Watershed cell detection
Watershed cell detection
Clear detactions

Watershed cell detection

Parameter Value [

No content in table

| Craate workfiow. Create script |

> Warkflow assistant.

Max background intensity 2
/| split by shape

Cell parameters.

Bl Cell expansion

V| Include cell nucleus
General parameters

i} V' smooth boundaries

W/ Make measurements

Using this tool you can define a region, also named Annotation; and you
can detect individual cells with a dedicated plugin, as Detections.
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https://mediaspace.epfl.ch/media/0_ylmkh8s8?st=188
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QuPath & Image)

1 Image) macro runner

- x
Plugins

/I use here some macro language

Setup
Downsample factor| 1
/| Send ROl to Image)
/| Send overlay to Imagel
| Do parallel processing (experimental)

Results

Clear current child objects

Create annotation from Image) ROI
| Get objects from Image) overlay
Getobjectsas | Detactions =

L
Run

Close

4 Imagel
E E:x Image Process Analyze Window Help
‘ ola|o|A«+|N|Ala]o|0] al~fs]s]| ] | |»
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Notes

You can also send a small piece of your image to ImageJ, and even use
Macro Language scripts if the processing you want to do is not already

implemented in QuPath.

Summary
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e Color Space
e HSB
e Lab

e Color Deconvolution

e Own Vectors
e Color Balance

e Whole Slide Image with QuPath

e Very Large Image
¢ Interoperabilty with ImageJ

Notes
That’s all for this video. We saw that other Color Spaces exist and can

be efficient to separate different colors in different colored images. We
had also a look to the Colour Deconvolution Plugin, and saw the pros
and cons. Finally, we saw that QuPath can be a good tool when you
have do deal with Whole Slide Images that are now existing. See you
and take care.

Summary
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