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Image Processing & Analysis for Life Scientists
Olivier Burri, Romain Guiet & Arne Seitz
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e Color & Color Models
e Color Deconvolution

e Slide Scan Analysis
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e Hue Color
e Saturation Purity of color
e Brightness Brightness
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[0 (Fiji Is Just) Image) _ . w
File Edit Process Analyze Plugins Window Help BAR

Efelfal e R 415]4|>
ext tool (dou 16-bit
Adjust 2
32-bit
Show Info... Ctrl+]
. . 8-bit Color
Properties... Ctrl+Shift+P
v RGE Caolor
Color 3
Stacks

Hyperstacks

Crop Ctrl+Shift+X
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Colouwr deconvolution: H DAB

E:0_E50028€, &:0.704021, B:0.Z0601ZE
2 B:0_26813752, G:0_5T021275, B:0_77642715
B:0_7110272, G:0_.42218152, B:0_5815E672
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Colouwr deconvolution: H DAB

.l:-:-l-:-u:l:_l E:0_E50028€, &:0.704021, B:0.Z0601ZE
.L'.'-:-l-:-u::_i B:0_Z26313752, G:0_5T7021275, B:0_776427145
.L'.'-:-l-:-u::_? B:0_7110272, G:0_.42218152, B:0_5815E672
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e Sensitive 1o :

e Defined Vectors
e White balance
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40x Objective
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32 000 pixels

v

50 000 pixels

1.6 x 107 pixels
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@ QuPath (0.1.3-SNAPSHOT) - Image_02_20x = (] X

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

B Bollelullel (2] alla] (o] o (o) [E)ERED 2] O |la| EEE =] e 4]

l Project ‘ Image “ Annotations U Hierarchy “ Workflow
v Properties
Name | Value
}\Iame | image_02_20x
Path Y:A\SlideScanner\ims\Ima...
Image type Brightfield (H&E)
Bit depth 8
Magnification NaN
Width 34359 px (11888.20 pm)
Height 19609 px (6784.71 pm)
Pixel width 0.3460 pm
Pixel height 0.3460 pm
Server type Bio-Formats
Stain 1 Hematoxylin: 0.651 0.70... |
Stain 2 Eosin: 0.216 0.801 0.558
Stain 3
Background 255 255 255

» Image list (0) 6246.61, 473.34 um

217,217, 218

 » Associated images (0)
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QuPath (0.1.3-SNAPSHQT) - Image_02_20x = O X
Q 9
_m Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions Help

Elolell]

Project  Image @ Annotations Hierarchy ]" Workflow

&)

v Command history

Set image type

Set image type

Set color deconvolution stains
Watershed cell detection
Watershed cell detection
Watershed cell detection

Clear detections

Parameter Value

No content in table

Create workflow Create script

» Workflow assistant
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@ QuPath (0.1.3-SNAPSHOT) - Image_02_20x

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

R @)l

al (@ (sl |

Project

Image | Annotations A Hierarchy | Workflow

v Command history

Set image type

Set image type

Set color deconvolution stains
Watershed cell detection
Watershed cell detection
Watershed cell detection
Clear detections

Watershed cell detection

Parameter Value

No content in table

Create workflow Create script

» Workflow assistant
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= Nucleus parameters

Background radius !um

% | Median filter radius ‘ pm

um

; Minimum area l umA2

« | Maximum area | pm#2

\ Intensity parameters
A Threshold

| Max background intensity
: LZ] Split by shape

*| Cell expansion Cr

* 4 'V/| Smooth boundaries
@ Make measurements
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@ QuPath (0.1.3-SNAPSHOT) - Image_02_20x

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

R @)l

al (@ (sl |

Project

Image | Annotations A Hierarchy | Workflow

v Command history

Set image type

Set image type

Set color deconvolution stains
Watershed cell detection
Watershed cell detection
Watershed cell detection
Clear detections

Watershed cell detection

Parameter Value

No content in table

Create workflow Create script

» Workflow assistant
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= Nucleus parameters

Background radius !um

% | Median filter radius ‘ pm

um

; Minimum area l umA2

« | Maximum area | pm#2

\ Intensity parameters
A Threshold

| Max background intensity
: LZ] Split by shape

*| Cell expansion Cr

* 4 'V/| Smooth boundaries
@ Make measurements
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¢ Image) = O X
File Edit Image Process Analyze Plugins Window Help
® | Image) macro runner — [l oy , v 3
B olc|o|~4|+ || A|a|@|O] Qle 48|~ >
// use here some macro language
‘d; Image_02_20x = O X

1/3 (Channel 1); 244.97x250.50 um (708x724); 32-hit;, 5.9MB

a2 -t I
P S I T B

Setup

Downsample factor | 1

Send ROI to Image)
Send overlay to Image)
D Do parallel processing (experimental)

Results R
|| Clear current child objects ) :
D Create annotation from ImagelJ ROI f;t'..
D Get objects from Image) overlay o
Get objects as Detections -

| Run |

| Close |
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e Color Space

e Color Deconvolution

e Slide Scan QuPath
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[0 (Fiji Is Just) Image) _

O X

File Edit Process Analyze Plugins Window Help BAR

4|04~

Holc
Text tool (dou _ 16-hit
Adjust 4
32-bit
Show Info... Ctrl+l
. _ 8-bit Color
Froperties. .. Ctri+Shift+P
v RGE Color
Color »
Stacks »  RGB Stack
Hyperstacks
Crop Ctri+Shift+X




