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Daybook Analysis Intensity response
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INTRODUCTION

The intensity response of a fluorescence microscope expresses the output digital signal to an input photor
flux. It includes many aspects, such as the sensitivity, responsivity, limit of detection, limit of saturation
and linear dynana range.

In any fluorescence microscope, the knowledge of the intensity response is important when the intensity
guantification in an image of a biological sample is aimed to be performed. Indeed, the overall intensity
response may evolve over time, becaus illumination path issues, collection path issues, detector aging,
etc.
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levels following a linear evolution, as well as quantitative parameters asictensity valuesand pattern

W% ARGOLIGHT !

L A Precision Company DA Ve 5.0¢ 09-2020
R

Copyright 2@0by Argolight SA. All rights reserved. No part of this document may be used or reproduced in any form or stored in a dateb@seal system. Making copies of

any part of this document for any purpose other than your own personal use is a violatturagean copyright laws.



' Daybook Analysis Intensity response

dynamic range Monitoring these parameters allows to observe how the intensity response evolves over

time, with respect to reference values.
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IMAGE ACQUISITION PROCEDURE

Thedintensity responsé analysis is associatedth the CAUTION
GnPn AydSya@aiénGand RIF G A2y ¢ INTENSITY-SENSITIVE PATTERN
GHPRMc Ay iSy qPatieth DEaNdrmR(BeeRigAry ). TO BE IMAGED WITH CARE

See below the chapter on
acquisition recommendations

Figurel: Image exampleof intensity gradation patterns, fulfilling the acquisition recommendatituest : 4 x4intensity
gradatioré  LJ .RighS:d23¥16intensitygradatioré  LJ- .G G S Ny

1. ACQUISITIO RECOMMENDATIONS

1 Recommended imagey/pe

Z stack Yes (if youmicroscope allows to do it
Multi -channel Recommended but not mandatory
Tiles No

When a multichannel Ztack is acquired, the reader in Daybook separates each channel so that
one Zstack per channel can be analyzed.

Do not zoom in, this couldlamage the pattern.
The area of the scanned zone should not be smaller than the area of the pattern.

1 Alignment prior image acquisition
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Align precisely the detector orientation and/or the scanning with respect to the XY translation
stage. The analysis, hewer, can correct a low XY orientation misalignment (a few degrees).

1 Signaito-background ratio (SBR)
Acquire images with enough contrast between the pattern and the backgraeigda signaito-
background ratio higher than 2:1.

91 Signalto-noise ratio (SNR)
Acquire images with enough contrast between the pattern and the n@sea signato-noise
ratio higher than 10:1.

1 Image intensity
Acquire images within the lineaesponserange of the detector, that is above the detection limit
and below the saturation limit. If available in the acquisition software, use the-colded pixels
to adjust properly the image intensityNote that Daybook Analysis cannot analyze images
containing regative values.

1 Image dynamic range
When possible, acquire images with a detector that captures raw data with a bit depth of 8 or 16
bits, the allowed image dynamic range for computerbyle and 2byte chunks, respectively). If
the detectorcaptures raw data with a bit depth different from 8 or 16 bits, convert the images
into 8 or 16-bit-dynamic range without losing any information. Note that if the image file weight
is too big for the computational capacity of your computer, the analysig not succeed.

Image examples acquired following the acquisition recommendations can be found in your Daybook
folder, located here: €Program FileaybookDaybookAnalysistrial images

We encourage you to process these images to have an idea ohtge quality required to perform
the analysis, and to start being familiar with the use of the software.

2. HOW TO IMAGE THE PATTERN

1- Find the patterns

a) Start with a low mag objective (such asxldr 20x). Set the DAPI (408m) or GFP (488m)
channel.

b) Make coincide the center of the slide with respect to the objective.

c) Adjust focus through the eyepieces.

d) Switch to the objective yowould like to use. Move the slide to the pattern.

2- Adjust your setup
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a) Match thecenter of thepattern with the center of the field of view.
b) Adjust the focus.

The best focus usually corresponds to thpl@ne for which the central cross looks the clearest
(qualitative approach) and/or for which the intensity histogram is the broadest (quantitative

approach).

3- Imageyour pattern

a) Image the pattern by following the acquisition recommendations.

b) Save images into a raw, n@mompressed format (for example, the acquisition software proprietary
format) or into a lossless compression formatg(d F PG A FTFE€ 0 © ¢t KaSe adyvamd S F
rangeof 8 or 16 bits.

5
DA Ve 5.0 ¢ 09-2020

Copyright 2@0by Argolight SA. All rights reserved. No part of this document may be used or reproduced in any form or stored in a dateb@seal system. Making copies of
any part of this document for any purpose other than your own personal use is a violatturagean copyright laws.



33

' Daybook Analysis Intensity response

IMAGE ANALYSIS PROCEDURE

1. HOW TO LAUNCH AN ANALYSIS
a) SelectiintensityNS &4 LI2y aSé¢ Ay (GKS a{StSO0 lylrftearaé¢ £,

b) ! L 2F R @2dzNJ AYII3S6a0 dzaAy3d GKS a! LX2FR FALS

1
Selectthe imageto be analyzed

c) Seti KS NXBI|jdZANBR FyR 2LJWiA2ylf aStiday3da 6asSS OK

d) Toproceed,clickna { G F NIi G4KS Fylfearaso

Intensity response L1EAGEELENEIES @ Normalized image On/Of

A A v A w

e) LT ySSRSRx aStSOG I NBIA2Y 2F Ayl &NRBuie®). owhlL
Ford2x16 gradatiosd or ¢4x4gradatiore (auto):

:1' Intensity response 2x16 © Normalize image ON/OFF
Crop
Undo

Plot profile

Figure2: Cropwindow.

Forddx4gradatione (manual):
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A 2 LA

L ¥ 4x&KiBendgitygradation (manuaf 2 LJG A 2 Y crogithedntife oG alestRNE pattern
without the A €f. Figure 3, on the left).ien kft-clickbetween the 18' and the 16" most intense
squaredo place the round landmarfcf. Figure 3 on the right)

Figure3Y t NE OSRdzNB (2 OF NNBE 2 dz03INKBI 6 Y2 ¥ eaXby &KSyé G KS

fy / £t A0 ®Yun theradafysis.
Results are displayed and can be savedtass, & .pdfé, or transferred into Daybook Data
Manager (if available in your package).

2. ANALYSIS SETTINGS

1- Required settings

9 Pattern selection Required settings
Choose the pattern to be analyzed: Select your pattern
2x16 gradation (auto) or 4x4 gradation (auto).
4x4 gradation (manual) is advised for images with pc
signatto-background ration (SBR) or sigt@inoise ratio ' carre e

(SNR) or if you encounter any issue withe automated

analysis Uncertainty (%) of the 16 intensity level

6 Feature type T

Daybook Analysisan extract the intensity response in two ways:

- By measuring the average intensity in each ROI.

- By measuring the average of the peak intensities from the intensity ppéilpendicular to the
lines.

1 Uncertainty of the 18' intensity level
The measurement uncertainty of the intensity levels can be specified. By default, it is set at 10%
of the 16" level: 5% from the slide, and 5 % from our own inspection imaging sytésn.
recommend not changing this value below 10%.
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Intensity response

If the measurement uncertainty of the used imaging system is estimated to be more than 5% (due
G2 aKIRAYy3I SFFSOGasx aSyazNna y2yftAySENRGEEZ

2- Optional settings

1 Intensity projection
Works only for moneor multi-channel Zstacks. It projects onto a 2D image the maximamthe
meanintensity pixels of the images from theskack.It is advised to use this option to prevent
from any tilt that could be inwducedif the lateral stage and/or the sample holder are not
perfectly horizontal.

1 Specified ateral pixel size
There are two ways to get the lateral pixel size of the image to be analyzed:
- Either from the proprietary file:
Selectt SEG NI OO SR BER WAGHS YSGF RIGI ¢
-Orfromaprevioust TA St R &&lgsig:2 NI A 2y €
Selectt O2 YLJdzi SR FNBY (KS 1 dSad WFASER RA&AG2NI

Specified lateral pixel size (pm)

0.0650 =

extracted from the image file metadata
extracted from the image file metadata
computed from the latest 'field distortion® analysis

1 Backgroundsubtraction
Subtracts the background in images where the sigoddackground ratio (SBR) is too low to be
analyzed byaybook Analysis
It requires to acquire an image of an area where there is no fluorescent pattera {lark image)
with the same settings (channel, illumination power, exposure time, etc.) as theeimithe
pattern to be analyzed.
For multichannel tests, ®dackgroundmage for each channel is required.

1 Hot pixels removal
Removes the very intensed. hot) pixels that may cause analysis issues.
Use this option only if you have such hot pixelthimimage.

1 Specified aial pixel size
On Zstacks analysis, the axial pixel size is determined from the proprietary file.

1 Best focus selection
Works only for moneor multi-channel Zstacks.
It automatically selects from astack the image having theest contrast, corresponding to the
best focus for the fluorescent pattern.
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The index of the selected image is displayed in the middle top of the results(pagdigure
below). Information about the selected image can also be found in the metrics aratteep

B Daybook-Analysis (Argo-POWER-HM): field distortion

;L' Field distortion

Source: Inhomogeneity_Distortion_Chromatic shifts_LSF_Matrix of rings_2019_04_30 [index0]

Theoretical grid superimposed onraw P ——, el

Relevant parameters

[Mean vector magnitude (px) 08817
Wean vedor magnitude (um) 0.0904
{ [Minimum vector magnitude (px) 0.1040
Winimum vector magnitude (um) 0.0107

1 Orientation correction
¢CKSNBE YAIKEG az2yYSGdAaySa oS F dAtd 2y GKS | Ol d:
enable the correction angle option.

1 Correction angle

The correction angle is computed from other analydiegddistortionor lateral resolution. It can
also be set manually.

[] Crientation correction

Carrection angle (%)

manual entry

computed from the latest 'field distortion” o
‘lateral resolution” analysis

manual entry
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V. RESULS PAGBESCRIPTION

The picture below shows the results page for this analg$igigured).
Results are displayed in the form of images, maps, graphs, and tables.

Extracted intensity response: Primary metrics
Intensity vs. level index calculated by the analysis

Extracted ROIs

:1' Intensity response 4x4 Source: Intensity response_4x4 intensity gradation_z-stack_2019_11_27 [index7]

Primary metrics

Extracted ROls Extracted intensity response

n
Dynamic range 6.48
Re its S 18,000 7 Iintensity maximum (a.u) 15634 ’
5 16,000 B 2 [ensity minimum (au) 212 Intensity values
RESULTS ) = 3500 e 6 g uncertainty of the intensity (%) 10.00
= B "y 5 & [Pearson comelation coefficient o the actual 5
D name : 12,000 i E‘ intensity response (a.u.)
> Z 10000 > - ;2 4 5 Intensity values A
k] o 3 Level intensity Normaized intensiy |
£ (8000 33 2413 + 156 0000 = 06482
£ 6,000 i k3 3030 + 156: 2559 + 06482
P’ 23 3760 2 156: 5587 + 06482
4,000 Ly e 4556 + 1562 8886 = 0.6482
2,000 f 1= 5705 + 156 3651  0.6482
. 6779 + 156 8104 £ 0.6482
0 7636 + 156« 1655 + 0.6482
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 8662 + 156 59112 06482
" 9727 + 156 0323 + 0.6482
Level index 10881 2 156: 5108206482 |%
+ Intensity response - Linear regression (y=0.3852x+0.4980 ; r=0.9986) 11647 + 156 8263 2 0.6482
12647 + 156 24322 06482
13142 + 156 4482 + 0.6482
Comparison of intensity responses 14269 + 156 9156 = 0.6482
15096 + 156 .2583 + 0.6482
18,000 15634 + 156: 4816 + 06482 Save results
Please right-click on the graphs to access more options. = =
o Ct o — | (maee & metrics)
¥
14,000 [ i ‘ & Generate 2port
s 1
12,000 | Generate report
3 1
; 10,000 Fompare response (PDF)
§ 8,000 Secondary metrics [+]
) . sy _
( T Documentation
. Image metadata [+]
<000 .| 47| Export metrics 9 *
£ T 4
l‘ P o (only CSV) Comparison paramgters [+]
¥ |
2,000 |

Secondary metrics
calculated by the analysis
+ Algorithm metadata
+ Image metadata

Save reference response Compare response

Figure4: Results page.
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Tomodlfythedefaultfolderg(2t TKS a{SGGAy3aé¢ YSydz i GKS o204
When a valid Daybook Data Manadieense keys registered, theéx { | @S NX adzf G &a¢ o0dzii

AyiG2 51 0 esulsletie@NiE tdansterredinto Daybook Data Managevhen clickingthe
a{ FWS5IA0 | al y T8 Nt irdthizgavidgyvihdow interface, select the system, acquisition
profile and associated channel for which you would like to save the results.
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By default, the results are saved at the acquisition date of the image. Hdteisition date is not in the
metadata of the image, it is possible to save the results at the present date (date of the analysis) or at a
custom date(cf. Figure 5)

Figureb: Interface window for saving the results in thetabase.

1 Image options:
- Zoom in and outThe images can be zoomed in and out by using the mouse roller.

1 Graph options:

- Zoom in and out: Hold the left or right button of the mouse and move it towards the bottom
right to create a selection rectangle. To back to the initial size, hold the left or right
button of the mouse and move it towards any direction.

- Optional features. Right click on the graph to have access to:

U Gt NPLISNIASaeY 9RAG GKS OKI NI LINPLISNIASaE
U a{ @S as¢y {I @S Iy2RN¥YUERS ANIHRKI Obf deBl I 4
U ! dzi2wly3aSéy ! R2dzald | dzi2YFGAOLIffe& GKS N

1. COMPARE TWO INTENSREGPONSE CURVES
It is possible tawompare the extractedhtensityresponse to a referencene, that you would have set as
reference from a previous test

1- Usetheresultsofall S& G 8 GNBFSNBYyOS NBalLRyaSé
You can either save your current result as reference or upload a previous test result as
reference.

1 To save a current result as reference, after your analysis
isFAYAaKSRE Ot A01 2y a{l @S NBFSNBYyOS NBaLRya:
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