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I. INTRODUCTION 
 

The intensity response of a fluorescence microscope expresses the output digital signal to an input photon 

flux. It includes many aspects, such as the sensitivity, responsivity, limit of detection, limit of saturation 

and linear dynamic range. 

In any fluorescence microscope, the knowledge of the intensity response is important when the intensity 

quantification in an image of a biological sample is aimed to be performed. Indeed, the overall intensity 

response may evolve over time, because of illumination path issues, collection path issues, detector aging, 

etc. 

¢ƘŜ άƛƴǘŜƴǎƛǘȅ ǊŜǎǇƻƴǎŜέ ŀƴŀƭȅǎƛǎ ǇǊƻǾƛŘŜǎ ǘƘŜ ƛƴǘŜƴǎƛǘȅ ǊŜǎǇƻƴǎŜ ƻŦ ǘƘŜ ƛƳŀƎƛƴƎ ǎȅǎǘŜƳ ǘƻ мс ƛƴǘŜƴǎƛǘȅ 

levels following a linear evolution, as well as quantitative parameters such as intensity values and pattern 
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dynamic range. Monitoring these parameters allows to observe how the intensity response evolves over 

time, with respect to reference values. 
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II. IMAGE ACQUISITION PROCEDURE 
 

The άintensity responseέ analysis is associated with the 

άпҎп ƛƴǘŜƴǎƛǘȅ ƎǊŀŘŀǘƛƻƴέ (Pattern C) and 

άнҎмс ƛƴǘŜƴǎƛǘȅ ƎǊŀŘŀǘƛƻƴέ (Pattern D) patterns (See Figure 1). 

 

 

  
Figure 1: Image examples of intensity gradation patterns, fulfilling the acquisition recommendations. Left : ά4×4 intensity 

gradationέ ǇŀǘǘŜǊƴ.Right : ά2×16 intensity gradationέ ǇŀǘǘŜǊƴ. 

 

 

1. ACQUISITION RECOMMENDATIONS 

 

¶ Recommended image type 

 

Z stack Yes (if your microscope allows to do it) 

Multi -channel Recommended but not mandatory 

Tiles No 

 

When a multi-channel Z-stack is acquired, the reader in Daybook separates each channel so that 

one Z-stack per channel can be analyzed. 

 

Do not zoom in, this could damage the pattern. 

The area of the scanned zone should not be smaller than the area of the pattern. 

 

¶ 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, however, can correct a low XY orientation misalignment (a few degrees). 

 

¶ Signal-to-background ratio (SBR) 

Acquire images with enough contrast between the pattern and the background, e.g. a signal-to-

background ratio higher than 2:1. 

 

¶ Signal-to-noise ratio (SNR) 

Acquire images with enough contrast between the pattern and the noise, e.g. a signal-to-noise 

ratio higher than 10:1. 

 

¶ Image intensity 

Acquire images within the linear response range of the detector, that is above the detection limit 

and below the saturation limit. If available in the acquisition software, use the color-coded pixels 

to adjust properly the image intensity. Note that Daybook Analysis cannot analyze images 

containing negative values. 

 

¶ 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 computers (1-byte and 2-byte chunks, respectively). If 

the detector captures 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 analysis may not succeed. 

 

Image examples acquired following the acquisition recommendations can be found in your Daybook 

folder, located here: C:\Program Files\Daybook\Daybook-Analysis\ trial images 

 

We encourage you to process these images to have an idea of the image 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 as 10× or 20×). Set the DAPI (405 nm) or GFP (488 nm) 

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 you would like to use. Move the slide to the pattern. 

 

2- Adjust your setup 
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a) Match the center of the pattern with the center of the field of view. 

b) Adjust the focus. 

 

The best focus usually corresponds to the Z-plane for which the central cross looks the clearest 

(qualitative approach) and/or for which the intensity histogram is the broadest (quantitative 

approach). 

 

3- Image your pattern 

 

a) Image the pattern by following the acquisition recommendations. 

b) Save images into a raw, non-compressed format (for example, the acquisition software proprietary 
format) or into a lossless compression format (e.g. άϝΦǘƛŦŦέύΦ ¢ƘŜ ƛƳŀƎŜ ŦƛƭŜ Ƴǳst have a dynamic 
range of 8 or 16 bits. 
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III. IMAGE ANALYSIS PROCEDURE 
 

1. HOW TO LAUNCH AN ANALYSIS? 

 

a) Select άIntensity ǊŜǎǇƻƴǎŜέ ƛƴ ǘƘŜ ά{ŜƭŜŎǘ ŀƴŀƭȅǎƛǎέ ƭƛǎǘΦ 

 

b) ¦ǇƭƻŀŘ ȅƻǳǊ ƛƳŀƎŜόǎύ ǳǎƛƴƎ ǘƘŜ ά¦ǇƭƻŀŘ ŦƛƭŜέ ōǳǘǘƻƴΦ 

Select the image to be analyzed. 

 

c) Set ǘƘŜ ǊŜǉǳƛǊŜŘ ŀƴŘ ƻǇǘƛƻƴŀƭ ǎŜǘǘƛƴƎǎ όǎŜŜ ŎƘŀǇǘŜǊ н ά!ƴŀƭȅǎƛǎ {ŜǘǘƛƴƎǎέύΦ 

 

d) To proceed, click on ά{ǘŀǊǘ ǘƘŜ ŀƴŀƭȅǎƛǎέΦ 

 
 

e) LŦ ƴŜŜŘŜŘΣ ǎŜƭŜŎǘ ŀ ǊŜƎƛƻƴ ƻŦ ƛƴǘŜǊŜǎǘ όwhLύ ŀƴŘ ŎƭƛŎƪ ƻƴ ά/ǊƻǇέ ǘƻ ŎǊƻǇ ǘƘŜ ƛƳŀƎŜ όcf. Figure 2). 

 

For ά2×16 gradationέ or ά4×4 gradationέ (auto): 

 

 
Figure 2: Crop window. 

 

For ά4×4 gradationέ (manual): 
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LŦ ǘƘŜ ά4×4 intensity gradation (manual)έ ƻǇǘƛƻƴ ƛǎ ǎŜƭŜŎǘŜŘΣ crop the image to select the pattern 

without the A (cf. Figure 3, on the left). Then left-click between the 15th and the 16th most intense 

squares to place the round landmark (cf. Figure 3, on the right). 

 

 
Figure 3Υ tǊƻŎŜŘǳǊŜ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ŀƴŀƭȅǎƛǎ ǿƘŜƴ ǘƘŜ ƻǇǘƛƻƴ άпҎп ƎǊŀŘŀǘƛƻƴ όƳŀƴǳŀƭύέ ƛǎ ǎŜƭŜŎǘŜŘΦ 

 

f) /ƭƛŎƪ ƻƴ άwǳƴέ to run the analysis. 

Results are displayed and can be saved as ά* .csvέ, ά* .pdfέ, or transferred into Daybook Data 

Manager (if available in your package). 

 

 

2. ANALYSIS SETTINGS 

 

1- Required settings 
 

¶ Pattern selection 

Choose the pattern to be analyzed:  

2×16 gradation (auto) or 4×4 gradation (auto). 

4×4 gradation (manual) is advised for images with poor 

signal-to-background ration (SBR) or signal-to-noise ratio 

(SNR), or if you encounter any issue with the automated 

analysis. 

 

¶ Feature type 

Daybook Analysis can 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 profile perpendicular to the 

lines. 

 

¶ Uncertainty of the 16th intensity level 

The measurement uncertainty of the intensity levels can be specified. By default, it is set at 10% 

of the 16th level: 5% from the slide, and 5 % from our own inspection imaging system. We 

recommend not changing this value below 10%. 
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If the measurement uncertainty of the used imaging system is estimated to be more than 5% (due 

ǘƻ ǎƘŀŘƛƴƎ ŜŦŦŜŎǘǎΣ ǎŜƴǎƻǊΩǎ ƴƻƴƭƛƴŜŀǊƛǘȅΣ ŜǘŎΦύΣ ǿŜ ŀŘǾƛǎŜ ǘƻ Ƴŀƴǳŀƭƭȅ ŎƘŀƴƎŜ ǘƘƛǎ ǾŀƭǳŜΦ 

 

 

2- Optional settings 
 

¶ Intensity projection 

Works only for mono- or multi-channel Z-stacks. It projects onto a 2D image the maximum or the 

mean intensity pixels of the images from the Z-stack. It is advised to use this option to prevent 

from any tilt that could be introduced if the lateral stage and/or the sample holder are not 

perfectly horizontal. 

 

¶ Specified lateral pixel size 

There are two ways to get the lateral pixel size of the image to be analyzed: 

- Either from the proprietary file: 

Select άŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ƛƳŀƎŜ ŦƛƭŜ ƳŜǘŀŘŀǘŀέ. 

- Or from a previous άŦƛŜƭŘ ŘƛǎǘƻǊǘƛƻƴέ analysis: 

Select άŎƻƳǇǳǘŜŘ ŦǊƻƳ ǘƘŜ ƭŀǘŜǎǘ ΨŦƛŜƭŘ ŘƛǎǘƻǊǘƛƻƴΩ ŀƴŀƭȅǎƛǎέ. 

 
 

¶ Background subtraction 

Subtracts the background in images where the signal-to-background ratio (SBR) is too low to be 

analyzed by Daybook Analysis. 

It requires to acquire an image of an area where there is no fluorescent pattern (i.e. a dark image) 

with the same settings (channel, illumination power, exposure time, etc.) as the image of the 

pattern to be analyzed. 

For multi-channel tests, a background image for each channel is required. 

 

¶ Hot pixels removal 

Removes the very intense (i.e. hot) pixels that may cause analysis issues. 

Use this option only if you have such hot pixels in the image. 

 

¶ Specified axial pixel size 

On Z-stacks analysis, the axial pixel size is determined from the proprietary file. 

 

¶ Best focus selection 

Works only for mono- or multi-channel Z-stacks. 

It automatically selects from a Z-stack the image having the best 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 page (see figure 

below). Information about the selected image can also be found in the metrics and reports. 

 

 
 

¶ Orientation correction  

¢ƘŜǊŜ ƳƛƎƘǘ ǎƻƳŜǘƛƳŜǎ ōŜ ŀ ǘƛƭǘ ƻƴ ǘƘŜ ŀŎǉǳƛǊŜŘ ƛƳŀƎŜǎΦ ¢ƛŎƪ άhǊƛŜƴǘŀǘƛƻƴ ŎƻǊǊŜŎǘƛƻƴέ ǘƻ ōǳǘǘƻƴ 

enable the correction angle option. 

 

¶ Correction angle  
The correction angle is computed from other analyses (field distortion or lateral resolution). It can 

also be set manually. 
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IV. RESULTS PAGE DESCRIPTION 
 

The picture below shows the results page for this analysis (cf. Figure 4). 

Results are displayed in the form of images, maps, graphs, and tables. 

 

 
Figure 4: Results page. 

 

²ƘŜƴ 5ŀȅōƻƻƪ 5ŀǘŀ aŀƴŀƎŜǊ ƛǎ ŘƛǎŀōƭŜŘΣ ǘƘŜ ǊŜǎǳƭǘǎ Ŏŀƴ ōŜ ǎŀǾŜŘ ƛƴǘƻ ŀ άϝΦŎǎǾέ ŦƛƭŜ ǘƘŀƴƪǎ ǘƻ ǘƘŜ ά{ŀǾŜ 

ǊŜǎǳƭǘǎέ ƻǊ ά9ȄǇƻǊǘ ƳŜǘǊƛŎǎέ ōǳǘǘƻƴǎΦ 

 

wŜǇƻǊǘǎ όƛƴ ŀ άϝΦǇŘŦέ ŦƻǊƳŀǘύ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ (maps, graphs, metrics) can be generated and saved 

ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άDŜƴŜǊŀǘŜ ǊŜǇƻǊǘέ ōǳǘǘƻƴ όcf. Figure 4). 

 

.ȅ ŘŜŦŀǳƭǘΣ ǘƘŜ ǊŜǎǳƭǘǎ ǿƛƭƭ ōŜ ǎŀǾŜŘ ƛƴ ǘƘŜ άκ5ŀȅōƻƻƪ ǊŜǎǳƭǘǎέ ŦƻƭŘŜǊΣ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ 5ŀȅōƻƻƪ ŘƛǊŜŎǘƻǊȅΦ 

To modify the default folder, go tƻ ǘƘŜ ά{ŜǘǘƛƴƎǎέ ƳŜƴǳ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƭŜŦǘ ŎƻǊƴŜǊΦ 

 

When a valid Daybook Data Manager license key is registered, the ά{ŀǾŜ ǊŜǎǳƭǘǎέ ōǳǘǘƻƴ ōŜŎƻƳŜǎ ά{ŀǾŜ 

ƛƴǘƻ 5ŀǘŀ aŀƴŀƎŜǊέΦ wesults are therefore transferred into Daybook Data Manager when clicking the 

ά{ŀǾŜ ƛƴ 5ŀǘŀ aŀƴŀƎŜǊέ ōǳǘǘƻƴΦ To do that, in the saving window 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. If the acquisition 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). 

 

 
Figure 5: Interface window for saving the results in the database. 

 

¶ Image options: 

- Zoom in and out. The images can be zoomed in and out by using the mouse roller. 

 

¶ 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 go 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: 

ü άtǊƻǇŜǊǘƛŜǎέΥ 9Řƛǘ ǘƘŜ ŎƘŀǊǘ ǇǊƻǇŜǊǘƛŜǎΦ 

ü ά{ŀǾŜ ŀǎέΥ {ŀǾŜ ŀƴ ƛƳŀƎŜ ƛƴǘƻ ŀ άϝΦǇƴƎέ ŦƛƭŜΣ ƻǊ ǘƘŜ ƎǊŀǇƘ ǾŀƭǳŜǎ ƛƴǘƻ ŀ άϝΦǘȄǘέ ŦƛƭŜΦ 

ü ά!ǳǘƻwŀƴƎŜέΥ !ŘƧǳǎǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘƘŜ ǊŀƴƎŜǎ ƻŦ ǘƘŜ ŀȄŜǎΦ 

 

 

1. COMPARE TWO INTENSITY RESPONSE CURVES 

It is possible to compare the extracted intensity response to a reference one, that you would have set as 

reference from a previous test.  

 

1- Use the results of a ǘŜǎǘ ŀǎ άǊŜŦŜǊŜƴŎŜ ǊŜǎǇƻƴǎŜέ 

You can either save your current result as reference or upload a previous test result as 

reference. 

 

¶ To save a current result as reference, after your analysis 

is ŦƛƴƛǎƘŜŘΣ ŎƭƛŎƪ ƻƴ ά{ŀǾŜ ǊŜŦŜǊŜƴŎŜ ǊŜǎǇƻƴǎŜέΦ 

 
















