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 Hyper-dimensional data acquisition is now a common mode of operating in the 
microscopy and microanalysis community. Techniques that generate such data sets 
include hyperspectral XEDS and EELS mapping (aka spectrum imaging), EFTEM, 
tomographic tilt series, EBSD and CBED, TEM through-focal series, and in-situ dynamic 
time series amoung many others. Despite the growing importance and prevalence of such 
large hyper-dimensional data sets, there has been, as yet, no commonly recognized 
standard file format for this type of data and data are currently saved in many different 
program- and vendor-specific formats, some of which are proprietary. This poses problems 
for the long-term archiving of the data, as well as the sharing and comparative analysis of 
results between different labs and software packages.  We report herein, upon the progress 
of the MSA standards committee on the specification of the MSA/MAS/AMMS data file 
format which was presented as a strawman proposal in 2011[1].   
 
  The following requirements were considered in the design of this file format: 
 

1. Modern experimental apparatus produce data with high dimensionality, such as a 
spectral maps, and 3D serial section maps. Therefore, this file format must store 
data of high dimensionality.  

2. High dimensionality data is necessarily very large, and consequently difficult and 
time consuming to store or transfer over networks. The file format must therefore be 
as compact as is reasonably practical.  

3. Many microanalytical techniques produce structurally similar hyperdimensional data. 
To simplify implementation of common tools, this file format must use a common 
format to store data produced by different analytical techniques.  

4. The data format must preserve the scientific accuracy and meaning of the data. 
Therefore, the file format must store data in without loss of precision, and include 
sufficient experimental parameters to permit the correct interpretation of the data.  

5. To achieve the intended mission of being a widely-supported exchange format, the 
file format must achieve acceptance from instrument and software vendors, and 
from the microanalysis community. Consequently, the file format must be useful, 
easy to understand, and easy to implement.  

6. Furthermore, as the file format is intended for exchange, it must be readable (and 
implementable) in any commonly available programming language/environments, 
The format must therefore be platform independent, and not require any proprietary 
or special software or hardware. 



 

 

To satisfy these requirements, the MSA/MAS/AMAS Hyperdimensional Data File format 
uses a pair of files; a simple binary file to efficiently store the experimental data, and a text-
based XML file to store the experimental settings. The advantages of this dual format are: 

 
 The structure of the binary file format is simple, unambiguous, and precisely defined 

in a human readable format within the XML file. 
 High dimensionality experimental data is binary encoded for space efficiency, while 

also being easy to read and write programmatically. 
 Experimental settings and conditions are stored in a human-readable and self 

descriptive format. Settings are stored in a hierarchical structure to logically classify 
related settings.  

 No special libraries are required to read or write HMSA/XML files. For convenience, 
XML libraries may be used, and are freely available on most programming 
environments.  

 
 
 Although the format is designed for broad applicability and routine practical use, a 
number of potential features have been purposely left out to maintain simplicity. There is no 
provision for minimizing file size through compression. This can be applied by users, as 
desired, via freely and commercially available compression utilities. This format also does 
not address the much larger problem of shared hierarchical databases for microscopy and 
microanalysis informatics.  It is a modest proposal for a standard container for moderately 
sized data sets of finite scope. 
  
 The Standards Committee has prepared a specification document that provides a 
detailed description of the format and its XML tags, including an XML schema file and 
several example files. These will be available for distribution at the MM 2012 Standards 
Committee meeting held in Phoenix during MM 2012. Interested parties wishing to 
participate in detailed discussions should contact the Committee’s  
(zaluzec@aaem.amc.anl.gov and attend the Standard Committee Meeting on Thursday. 
See the M&M 2012 Program guide for specific times and locations. 
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