Hybrid Unmixing (HyU) on HySP
Overview

HySP is a multi-platform software for analyzing multi-dimensional data. The application here uses hyper-
and multi-spectral datasets. The software calculates a 2D phasor plot which can be analyzed interactively
with ROI selectors, both phasor-to-image and image-to-phasor. The denoising algorithm improves the
quality of data by reducing the Poisson noise.

System Requirements
We currently have Windows7 64bit or later and MacOSX 64bit versions.
The software has been tested on Windows 7, Windows 10, MacOS 10.11, MacOS 10.13, MacOS 10.14.

RAM requirement depends on the size of data. Performance will be dependent on the number of CPU
cores available on the system. There are no further non-standard hardware requirements.

Installation Guide
Win64:

Double click .msi installer and follow wizard instructions (executable should be in ../Program
Files/HySP/HySP.exe)

MacOS:

Double click on .dmg will load an installation volume. Drag-drop the .app to the application folder. (.app
should be in ../Applications/HySP-x.y.z.app)

Typical installation time for a “normal” desktop computer should be less than a minute.
Demo:
Step 1: Download and install HySP ( latest version is always on our webpage)

MacOS version

Win64 version).

Step 2: The files utilized in this Demo are available at this [LINK]. Download both files (HyU demo-02-
fishtail.lsm , spectra.txt). More datasets from our publications are available on our webpage
(http://bioimaging.usc.edu/software.html#sampledatasets), download datasets. Software currently
accepts .Ism files and Tiff files. .Ism files are acquired in lambda mode with multiple channels. If
Tiff files are used, they should be stored in a folder. Simulation data might be compressed in a zip
file, in this case extract zip file before loading tiffs in software.




Step 3: Open the HySP application (../Program Files/HySP/HySP.exe for windows

and../Applications/HySP for MacOS) and click on “Show Image”.
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Navigate to the folder with the dataset and select the multispectral LSM file (in this case
HyU demo-02-fishtail.lsm).

A new Image window showing the average grayscale image should appear.
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Step 4: Calculate Phasor. Click on the “Calculate Spectral Phasor” button which is now active in the main
initial window. A new window with the Phasor plot will appear.

B | HySP-Plot 02-fishtail-timelapse_2018_11_11_15_05_21_t1-flIsm ? X
Phasor Plot
Cursor Info
Zoom
Pan
Home
Save Image
»
[ cursor Analyss
Standard Cursors
Autoflucrescence Flucrescent Proteins Barycentric Segm. Combination Tools >,
~
S5 G Selection
(] NAOH Free (oPs) 0.1071 | [-0.1666 | |100% ony -
[[] NADH Bound (MOPS+LDH) [0.2444 | [-0.09093 | | 100% oty =
[ roic Acd |0.286175 | |-0.17675 |  100% only 7
Controls [] Retinol [0.048067 | [-0.11522 | | 100% onty -
Minimum Value: 4 [ | 4 7] [[] Retincic acd 0.0025 | [-0.08536 | | 100% oniy =
Maximum Value: 25707 B 29707 7] [ ra0 [08237175| [34031305] | 100% ony = o
Time Point: 1 =]
Set Cursors Reset
Update Plot Piot Options Filter Data Ix ol Add ROI selector
Fitered #: 0 [ vog-Phasor [y tntensiy Blend selected colors

Step 5: Filter Phasor and go to Hybrid Unmixing tab. (1) Select the multiplier next to “Filter Data” and
set it to 5x. (2) Click on “Filter Data”. (3) Click on the rightward arrow next to the

“Combination Tools” tab twice until the Hybrid Unmixing tab appears. Then select the Hybrid
Unmixing tab.
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Step 6: Unmix hyperspectral dataset. (1) In the Hybrid Unmixing tab, click the “Select Spectra” button
and wait for the progress bar on the bottom of the window to finish; the “Select Spectra” should

turn into a “Double click to finish” button.
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(2) Then click the “Load fp txt file” button. Select the text file with the spectra values (in this
case spectra.txt). (3) After selecting the text file, click the “Double click to finish” button; the
“Hybrid Unmixing [beta]” button should become active.
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(4) Finally, click the “Hybrid Unmixing [beta]” button. The unmixed files should be created in
the same directory as the input file.

Expected run time for this demo should be a few minutes.
Instructions for Use

More detailed instructions on HySP can be accessed on our webpage.

License

This license agreement is a legal agreement between you (either as individual or legal institution) and the
copyright holder. By installing and using this software, you agree to be bound by the terms below. If you
do not agree with the terms, do not install the software.

All rights, title and copyrights in the "HySP: HyperSpectral Phasors" belong the the University of
Southern California and Dr. Francesco Cutrale. This software is protected by copyright laws and
international treaty provisions. Therefore, you must treat this software like any other copyrighted
material.

This software is provided for research purposes only. It cannot be transferred to another person or
computer without notification to the copyright owner. It cannot be used for any commercial purpose or
transferred to anybody for a commercial product, use or sale. It cannot be embedded in any other software
for any purpose, research or commercial.

Publications and conference proceedings that use the software shall reference it as “Hyper-spectral phasor
analysis enables multiplexed 5D in vivo imaging, Cutrale, Trivedi et al, Nature Methods 2017” and
explicitly reference use of the software in the publication.
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