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ABSTRACT

This paper examines the special data visualization needs and challenges presented by large-scale battlespace simulations. Within the last decade, intelligent agent simulations have been enabled by high-performance computing to reach levels exceeding ten million entities (individual personnel, vehicles, weapons systems, etc.). These large-scale simulations create incredibly large sets of data in very short periods of time. Managing this data is a field of research of its own, but optimally exploiting this flood of data is even more challenging. The authors assert that, while the high-performance computers have created this problem, newly developed capabilities utilizing these same capabilities can and should be implemented to assure the warfighters are given the information they need most, when they need it, and in a form that will have the best chance of producing the correct outcome. This is based on their experience in visualization, high-performance computing, large-scale simulations, and military operations both in academic research and active duty military service or intelligence analysis. The paper recounts and alludes to historical examples of the difficulties in effectively conveying information within the chain of command, supporting the notion that these problems are neither unique to simulation nor are they issues that can be ignored, especially when solutions are at hand. Special emphasis will be put on new ways to convey the range of alternatives and communicate the relative likelihood of the predictions of future conditions, dispositions and actions, all without swamping the users with too much data. A survey of associated topics like causal modeling and behavioral science insights will also be presented along with analysis as to their contribution to better exploitability of the computer-generated insights. The paper concludes with recommended approaches for studying, evaluating and implementing the most promising techniques and technologies.   
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MAJOR HEADING EXAMPLE 

Your paper should be no longer than 10 pages.  This page limit does not include the title page.  Please note that we are changing from a two-column format to a single column format to make it easier to read on tablets.  

Major headings should be set in 10-point bold, capitalized text as shown above and preceded by 2 blank lines except when starting a new page.  Body paragraphs (like this one) should be set in acceptable style 10-point font, and fully justified (block style). Insert one blank line between paragraphs and between paragraphs and subheading.  Do not indent.

[bookmark: OLE_LINK1]Please do not number your pages as it is done automatically in the footer. However, you should replace the “nnnn” in the footer with your paper ID number. A running header that identifies the paper as being from I/ITSEC 2013 is included at top of each page.  Also, a footer including your paper number is displayed at the bottom of each page.  Please do not remove or change the position of the header/footer and do not add other information.  

Subheading Example

Subheading titles should be set in acceptable style 10-point font that is boldfaced and uses initial capitals. As mentioned above, insert one blank line between paragraphs and subheadings.

 (
Figure 1.
 Example of a Half Page Figure
)Tables and figures should be embedded in the submitted paper and inserted in the body text as soon as possible after they are referenced (see Figure 1).  

They may be sized to fit half the width of the page, or the full-page width. Captions should follow APA guidelines such that Figure captions are placed below the figure. In some cases, you may need to insert a text box and group the caption with the figure. If this approach is taken, you may also need to set the “text wrapping” properties to “square”.                                                                                            



Table captions (see Table 1) are placed above the Table.

          Table 1.  Example of a Single Column Table

	
	Processing Time (in 10-5 seconds )

	
	Speed
	Heading
	Total       
	DR

	Min
	6.89029
	6.19888
	13.08981
	2.2888

	Mean
	7.77692
	7.47008
	15.24700
	2.7974

	Max
	20.5993
	29.7999
	50.3992
	6.35981


[image: ]A sample of a figure spanning the entire width of the page may be seen in Figure 2.  Color graphics may be used. 
Figure 2.  Example of Figure Caption

Equations should be numbered and centered.  A slightly smaller font may be used for equations, subscripts, and superscripts.  Use Symbol or Lucida for mathematics as shown in equation 1.
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Sub-subheading Example
Sub-subheading titles should be set in acceptable style 10-point font that is boldfaced and uses initial capitals.  The sub-subheadings are included in the body text and not separated by a blank line.
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