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Case Study: NORAD Analytical Visualization Tool (AVT)

Challenge:

¢ Provide software to analyze and visualize in 3D sensor systems and families,
the second phase of NORAD’s sensor evaluation program.

e Develop an efficient way to convey testing/ranking results to leadership.

¢ Increase consistency in trial and scenario-creation processes.

¢ Provide an intuitive environment and eliminate reconstruction of complex
scenarios which are often repeated throughout the evaluation process.

Addressing an ever-increasing need for homeland
security surveillance options and strategies in support
of the United States and Canada’s North American
Aerospace Defense Command (NORAD) and United
States Northern Command J8 directorate, Serco inte-
grated AGl's STK and 4DX Embedded Technology
software products into a custom tool to create the
Advanced Visualization Tool (AVT).

AVT provides 3-D analytical and graphical visualization
of families of sensor systems, fighter intercept bound-
aries, and assesses how each handles multiple NORAD
mission requirements against a wide range of air
threats. Using the software, analysts advocate the
best systems to meet the various requirements and
strategically plan the role that sensor architecture will
play in the future. This information supports leaders as
they advance NORAD'’s objectives of detecting, validat-
ing, and warning against aircraft, missile, or space vehi-
cle attacks on North America.NORAD’s AVT software

tool functions in two phases. In the first, analysts use
the Microsoft Excel-based Technology Assessment
Calculator (TAC) created by NORAD Canadian defense
analysts to assess a single sensor’s capabilities and
utility. TAC stores parametric data of sensor systems
and has built-in multi-criteria decision-making algo-
rithms that rank sensors in different scenarios based on
varying priorities set by analysts. In the second phase,
those sensors with the best application-specific scores
are moved on to AVT.

Serco, in conjunction with our partner Applied
Defense Solutions (ADS), integrated STK capabili-
ties—particularly the ability to develop custom
Figures of Merit—into AVT with 4DX Embedded
Technology. Using pre-set templates and functionali-
ties and AVT’s ability to walk step-by-step through
complex scenarios, NORAD analysts are now able to
access stored, common surveillance assets. Using
AGI technology, analysts defined three types of
geospatial requirements—area
targets, volume targets, and point
targets—, define the type of require-
ment (air, ground, ship, etc...) and
prioritized them. With the require-
ments and sensor architectures
defined, the AVT tool schedules the
sensor pointing to maximize coverage
capacity. The tool can schedule a
variety of radar types, for example
Patriot, ARSR4, AeroStat airships,

Figure 1. Radar assets coverage displayed
reflects effects of terrain in Colorado




Case Study: NORAD Analytical Visualization Tool (AVT) (continued)

and ROTHR (Remote Over-The-Horizon) systems. Once the analysis is performed including traditional fighters, helicopters, and VSTOL aircraft.
in AVT, it is displayed in the embedded time-dynamic 3-D environment, providing Each engagement incorporates high-fidelity characteristics of
analysts with a clearer picture than they had before. the interceptor including launch runway requirements, fuel

. ) . flow, max G-turn, max acceleration, and max cruise speeds.
The AVT tool also enables NORAD to assess the response time of intercept aircraft P

against potential inbound cruise missile or commercial aviation terrorist threats
similar to 9/11. AVT allows NORAD to model a wide variety of interceptor assets

The analysis incorporates individual airbase scramble delay
times, intercept launch, intercept route, and chase/follow
times. The results of the analysis provides a defended
area boundary that NORAD can use to determine if current
architectures are sufficient to protect high value regions such
against a wide variety of threats.

AVT helps quickly and cost-effectively meet analytical and
graphical needs by:

e Assisting with scenario creation. Through AVT, results
previously in spreadsheet form are inputted to a 3-D
visualized environment, mitigating risk and saving time.

* Providing greater scenario and trial consistency.
Many aspects of assessing sensor systems’ scores need
to be repeated in every scenario. AVT allows for stored

functionalities to be accessed in every scenario, increasing
Figure 2 - Advanced interceptor aircraft launch to intercept inbound threats consistency among trials.

|

e Increasing ease-of-use. By integrating with a step-by-
step scenario-building tool, training costs and time are
reduced and risk of error is mitigated.

¢ Allowing for clear, easy information sharing. STK
Author is used to create AGI Visual Data Format (VDF) files
from scenarios that leadership easily views with freeware
AGI Viewer.

AVT was developed by Serco through Air Force Space
Command’s C412TSR (Command, Control,
Communications, Computer, Intelligence, Information
Technology, Surveillance and Reconnaissance) contract in

Figure 3 - NORAD assess capability to defend Washington NCR (National Capitol Region) conjunction with subcontractor Applied Defense Solutions.

Serco North America is a leading provider of professional, technology and management services focused on the federal government.
We advise, design, integrate and deliver solutions that transform how clients achieve their missions. Our agility, customer-first approach,
robust portfolio of services and global experience enable us to quickly respond with solutions that achieve outcomes with value.

For more information about Serco’s solutions, contact us at 703-939-6000, or by e-mail at info@serco-na.com. Send
postal correspondence to:

Serco Inc.
1818 Library Street, Suite 1000
Reston, VA 20190

Or visit us at www.serco-na.com

www.serco-na.com
Ver.1 01.22.00
-





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


