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WISER: THE WORKBENCH FOR IMAGING SPECTROSCOPY 
EXPLORATION AND RESEARCH

A customizable, extendable toolkit for imaging spectroscopy visualization and analysis
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Motivation and vision

Imaging spectroscopy (hyperspectral) datasets increasingly 
widespread in earth, environmental, and planetary sciences

Few tools for visualization and analysis

Most image processing software: 2D images that cannot 
handle the 3rd spectral dimension

Steep license fees for imaging spectroscopy packages

Our goal: Develop free Python-based 
customizable, extendable tool for imaging 
spectroscopy data visualization and analysis

False-color infrared CRISM of Nili Fossae 
trough, Mars (10 km across)
Mustard et al., 2009, JGR; Ehlmann et al., 
2009, JGR; Scheller & Ehlmann, 2021
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Imaging spectroscopy, or hyperspectral imaging

Simultaneous spatially-resolved 
measurement of light at many 
contiguous wavelengths

Patterns of absorption fingerprint 
different compositions

Existing and future datasets from 
planetary instruments, Earth science, 
and laboratory measurements

Example: Mapping alteration and mineralogy in drill core from the International 
Continental Scientific Drilling Program’s Oman Drilling Project
(Greenberger et al., 2021, JGR-Solid Earth)
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Growth of imaging spectroscopy data

Current/past planetary 
instruments: CRISM (Mars), M3 
(Moon), VIMS (Cassini), NIMS 
(Galileo), VIR 
(Vesta/Ceres-Dawn), and more

Upcoming planetary 
spectrometers: MISE (Europa), 
lunar landed spectrometers

Earth science: existing airborne 
instruments, Hyperion, PRISMA, 
HISUI, and SBG and EMIT, 
commercial satellites 

Thompson and Brodrick (2021, Eos)

Publications per year by discipline
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Workbench for Imaging Spectroscopy Exploration and 
Research (WISER)
Implemented in Python 3 and leveraging widely-used Python libraries

User-friendly, responsive interface with basic visualization capabilities

Context, main, zoom, and spectrum plot windows

Ability to open .img, .tif/.tfw, .nc datasets and spectral libraries and ASCII files 
(more to come)

Support for regions of interest

Math toolkit

Can add user-generated Python plugins with graphical workflows (Qt5/PySide2)
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A word about licensing…

WISER is currently free for non-commercial users and will always be

There is significant commercial interest in this type of software (e.g., defense, 
environmental applications, satellite companies)

How do we protect the software from being taken and commercialized?

Challenge: Defending open source licenses is expensive! (Caltech has said it won’t 
do) 

Transitioning to Open Source during the NASA PDART. Doing this correctly and 
preventing commercial capture takes time. Suggestions welcome.

Goal: Vibrant community of imaging spectroscopy users using WISER, building 
shared plugins, contributing to an open-source WISER, and testing new releases.



WISER Imaging Spectroscopy Software   |    wiser.caltech.edu    |   Twitter: @SpectraWISER   |   wiser@caltech.edu

More Information

See our recent poster or visit our website to learn more

Bandmath

Custom Stretch Configuration
Mean of ROIs

https://sacagawea.gps.caltech.edu/downloads/resources/WISER-poster-general-nov-2025.pdf
http://wiser.caltech.edu

