
 
 
 

Purpose 
 Image analysis characterizes 

signals of interest, distinguishes 
them from imaging artifacts 

 Identifying features is a key 
aspect of interpreting image 
signals by associating particular 
signals with their function regions 

 Seek to establish at PNNL a set 
of signature capabilities for rapid 
image analysis and feature 
recognition by developing a 
portable, expandable, 
parallelized software toolkit for 
interpreting multi-dimensional 
images. 

 
 Key Successes 
 Developed toolkit providing image 

analysis and feature recognition 
capabilities based on identified needs 
of data collection instruments and 
applications 

 Established, tested toolkit links into the 
chemical imaging data analysis 
framework 

 Feature recognition feeds back to 
other steps in the pipeline, enhancing 
capabilities 

 Developed algorithms to generate 
quick views that can influence decision 
making during image acquisition 

Thrust Area 3; October 2010 – September 2013 

Next Steps 
This work is extensible to additional 
applications within chemical imaging and 
beyond. The toolkit can now be licensed 
and is part of funding applications from 
clients, including DOE, the National 
Institutes of Health, and Department of 
Homeland Security. 

Near-Real-Time Visualization and Analysis of High-Resolution Mass Spectrometric Data  
Research Team: James Carson, Mathew Thomas, Andrew Kuprat, Daniel Einstein, Carina Lansing,  
Kerstin Kleese-van Dam 
Key Collaborators: Julia Laskin, Ingela Lanekoff, Brandi Heath, Josh Short 

Visual Analytics of Mass Spec Images 
 
 
 

Research Accomplishments 

Scrolling GUI 
 Scroll through dataset images 
 Generate images into PDF file 
 Visualize multiple datasets 

In support of Laskin Project (CII 2.2),  
 MSI Quickview: Process, visualize, query, analyze spatial mass 

spectrometry data 
 On-the-fly visualization  

 

ROI Selection 

Scrolling GUI (4 Windows): MSI QuickView 

Clustering GUI Classification Example: Hierarchical Clustering 

Class 121 mz 376.2984          Class 121 mz 409.2765        Class 121 mz 424.2824 
 

Class 153 mz 399.1779         Class 153 mz 441.2245        Class 153 mz 523.2653 
 

Class 365 mz 268.1032         Class 365 mz 290.0852        Class 365 mz 306.0531 
 

Image Processing Functions 

MSI QuickView Real-Time Visualization GUI displaying all 
lines in the dataset 

Line 34 

Optical Image 
 

Acquire data for Line 34 
(marked) of the optical 
image using instrument Raw File saved 

onto the computer 

Line34.raw 

Ion Image Classification 
 Hierarchical clustering of ion images 
 Visualize different classes in single PDF  

Intensity spectrum for a line scan 
across the sample (left). 
Corresponding pixels values are 
displayed (right).   

An example command 
line entry from MSI 
QuickView 

MSI QuickView real-time 
visualization tool displays 
intensity vs. time & intensity vs. 
m/z spectrum for user-selected 
region. 

Display several 
abundance vs. m/z 
spectrums using user set 
values 

3D Visualization 
 Create 3D stacks from 2D ion images 
 Register ion images with optical image 

3D Visualization GUI MSI QuickView 3D Views 

3D Paraview 

MSI QuickView Toolkit Interface 

Rat brain dataset repeated 6 times with 
180 lines, 487 scans and 88670 spectra 
(over 19 GB data visualized on 3GB 
computer). 

Data automatically transferred onto Velo, where user can organize 
their dataset for quick access and launch new jobs on HPC that can be 
accessed remotely 

3D MSI QuickView 
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