Guide to exporting commonly requested data from within the LAS X FALCON/SMD
Wizard

Purpose:

FALCON users frequently request the ability to export lifetime data in one of two
common formats for accessible interpretation and analysis.

The first format is a pixel-by-pixel matrix of mean lifetime, with mean lifetime data for
each XY pixel location mapped to a corresponding position within the representative
matrix. This data is commonly requested for import into MATLAB, ImageJ, or Excel for
in-depth quantitative analysis.

The second format is similar to our Fast FLIM map, but instead, each pixel is color
coded to fit average lifetime data following a pixel-by-pixel fit of the data. This format is
useful for quick, rough qualitative visual analysis and decision making, and is similar to
exported formats available on competitors FLIM systems.

The guide below is separated into two parts, highlighting how to accomplish each of
these tasks.

Part A: Generating an “average lifetime matrix”

Using the steps detailed in this guide, you can generate a 16-bit ImageJ TIFF containing
a pixel-by-pixel matrix of fit lifetime data (Mean 71, Intensity or Amplitude Weighted)
mapped to each XY position within an image.

In the resulting image format, a 16-bit monochrome ImageJ TIFF, the intensity (grey
level) of any given pixel will directly represent the fit Mean 1 for that pixel in
picoseconds. (e.g. a measured pixel with an amplitude weighted mean T of 1.765ns will
be displayed as an intensity of 1765 on a 16-bit scale).



1) Perform an appropriate fit on the raw FLIM data using the fitting tool.
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2) Perform a FLIM Image Fit. MAKE SURE TO THRESHOLD APPROPRIATELY
TO AVOID LOW PHOTON-COUNT PIXELS/NOISY DATA
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3) Go to the Free Viewer and map Mean T (Intensity or Amplitude Weighted) to the
first parameter (Grey Level). The second (color) parameter should be set to none
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4) Right click on the image and choose “Export Raw Image”.
Choose ImageJ TIFF and set the range to 0.001ns per Grey Level.
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5) The resulting exported image can be opened in ImageJ and pixel-by-pixel grey
level values may be compared
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6) The ImageJ Results Viewer (Image -> Transform -> Image to Results) help to
view and export Mean 1 in a simple pixel-indexed numerical format.

Data can be copied/pasted from here into excel for more detailed anlysis.
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Part B: Generating a B&H style color-coded average lifetime map

The purpose of this technique is to generate a separate color-coded image that may be
useful for more immediate qualitative visual analysis, or may reflect data exported in a
specific manner that the customer may request.

This process generates a standard RGB TIFF with a separate file for the average
lifetime lookup table or “lifetime scale bar”

In this image, average lifetime of each pixel (mean 7) is mapped to color from cool to
warm (shortest lifetimes will be blue, longest will be red).

Fluorescence intensity at any given pixel (# of counts) is normalized to higher pixel
intensity within the RGB tiff. However, note that in this format, quantitative data
regarding number of events is not easily distillable, and as most people have difficulty
distinguishing different intensities with high color variation by eye, caution should be
taken when attempting to make any intensity-based judgement using the exported
image.

1) Perform steps #1 and #2 from Part A of this guide (perform an appropriate fit
on the lifetime decay curve, then perform a FLIM image fit)

2) Within the free viewer, set the first parameter (grey level) to “Events [CNTS],
and set the second parameter (color) to Mean T, intensity or amplitude
weighted
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3) Right click on the image and choose “Export Image” and export to a suitable
directory.

3a) Alternatively, the image may be saved to the LIF project using the “Save

Image” button on the FLIM TAB. Here, you will want to choose “Save Palette
Image as RGB” option

Save Results ... Save Image ...



(o) Save Image

Name | FLIM-AutoRange Test-#3

v Save Palette Image as RGB

4) There is, presently, no method for exporting the color look-up-table map for
fluorescence lifetime (e.g. the so-named “lifetime scale bar”) — the current
workaround is to choose the “display lifetime scale bar” feature within the LAS
X GUI, and to use the Windows “Snipping Tool” to capture a screenshot of
said scale bar and save it along with the exported image
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Field Observations & Cautionary Notes Regarding this Technique

Part A: Pixel-by-pixel matrix of average lifetime

1)

2)

3)

The image to be analyzed will require both curve fitting and image fitting prior to
image export. At present, Fast FLIM data cannot be exported in this way either
before or after fitting.

Other parameters like x? also cannot be mapped to intensity in an exported
image presently (as of SMD wizard version 3.55).

Note that, in the exported image, there is no information corresponding to pixel
intensity contained within the exported image. It is, for all intents and purposes,
more a lifetime matrix than an image

However, the correlation between pixel intensity (grey value) in an image and
signal intensity is very ingrained, and even experienced microscopists and
confocal users may initially have difficulty understanding lifetime mapped as
intensity in the image.

It is, therefore, suggested to only utilize this technique when a user requests this
sort of information specifically, or when it is specifically necessary for some
deeper analysis, and to have a practiced and complete explanation of what the
numbers mean.

This technique can be helpful if a customer claims we do not sufficiently granular
lifetime data, (e.g. pixel level data) for our images.

It may also help to display the image results view immediately to the customer as
opposed to the raw image, as it is more approachable.

Given the range in fluorescent lifetimes generally characterized on the system,
most samples will not use much of the exported 16-bit image scale (e.g. a pixel
with an average lifetime of 6.0 ns will be mapped to an intensity of only 6000 on a
scale of 0 — 65535 using this method).

As a result, the exported image is likely to be very dim, and have very little
dynamic range (it may even look like a binary image when opened in ImageJ).

This is another reason that immediately demonstrating the “results view” in
ImageJ and the raw numbers is often more helpful than focusing on the image
itself.



4) Because there is no information contained within the image on either # of photon

counts and/or x? contained within the exported image it is impossible to use only
the exported matrix to make a judgement call about the quality of fit or accuracy
of the mean lifetime at any given pixel location in the matrix. (i.e. If thresholding is
not applied, average lifetime will be shown for a pixel where one photon is
counted in the same way that it’s shown for a pixel where 1000 photons are
counted).

Because of this, it is critical to properly threshold when curve fitting and image
fitting in order to mitigate the effects of noise in the data, and avoid mapping
pixels where an insufficient number of photons were counted to provide an
accurate average lifetime

Part B: B&H Style Color Coded Lifetime Map

1)

2)

As mentioned above, intensity information is preserved in this image format and
will be accurate relative to the image scale (e.g. higher counts will be brighter
than lower counts). However, extracting precise information regarding either the
number of counts, or the exact average lifetime at any given pixel from the
exported image is non-trivial.

If a customer requests this sort of image, we can give it to them, but if they then
ask how to analyze it in detail they should be pointed to the raw data within the
LAS X SMD tool.

Presently, export of the lifetime scale bar is not ideal. If you know a customer will
need to export their data in this format, it is best to set up a specific folder for
each dataset and place both the exported RGB TIFF and the snapshot of the
“lifetime scale bar” within the folder to make sure they stay together. Otherwise,
the information may be lost and the image will not be interpretable.

Always point out that the process can be repeated if the raw LIF data is
maintained.



