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Abstract 
 
Unmanned vehicles appear to be everywhere:  undersea, at airports, overhead, in space, on Mars, and in Iraq.  It 
seems everyone is getting unmanned vehicles:  NASA, Military, police departments, and civilians. The world is 
changing as technology changes, which is rapidly.  Technology exists today that allows smart machines to replace 
human activity in dangerous situations.  Robotic systems are used for surveillance, minesweeping, boarder control, 
port authority, just to name a few.  Although removing ourselves from these dangerous activities is good, we must 
ensure that different “just as dangerous” activities have not been created.  For example, has the probability for 
friendly fire causalities increased?  Has the interface with humans become uncontrollable?  Can the Robotic system 
go out of control?  Does the Robotic have self-defense capability that could go haywire?  Has testing/validation of 
the Robotic system introduced dangerous situations for the tester/observer?  While we cannot answer all these 
questions, it is our duty to provide some safety guidance to the new and improved theme of the technical world.   
 
The intent of this paper is to provide a set of guidelines, 10 Commandments, for use by any system that 
contemplates incorporation of autonomous functions intended to replace human intervention/control.  This paper 
will investigate unmanned systems and their impact on system safety analyses.  Specifically, we want to address the 
situations where the operator has been taken out of the loop but others have potentially and unknowingly been put in 
harms way (i.e., real time testing in the field, real time testing in wartime, accidents/crashes in civilian territory, 
etc.).  The 10 Commandments of Unmanned Vehicle Safety will be presented in this paper such that the reader can 
apply them to their unmanned system.  Lessons learned will be provided where applicable and specific examples 
will be used to illustrate the commandments.  These 10 Commandments are intended to be a minimum set of 
guidelines to which other commandments will be added.  As always, one must tailor these guidelines and other 
guidelines and requirements as justified by a particular system. 
 
Every “reg-toting” safety engineer knows the safety requirements applicable to their system.  Safety engineers help 
the system  team tailor the core safety requirements to fit the boundaries of the project.  Our 10 Commandments are 
intended to provide safety engineers with additional measures to ensure that safety is incorporated into the system 
architecture for the entire life cycle.  The safety engineer should ask routinely, “Is this system adhering to the 10 
Commandments of Unmanned Vehicle Safety or is this project headed for that dark gloomy place where no one 
wants to go?” 
 

Introduction 
 

The development of robotic systems is definitely on the rise.  The Army currently employs unmanned vehicles for 
aviation and ground systems.  While the authors agree this type of technology is warranted by the Army strategic 
planning, it still poses some safety concerns.  Our experience has shown that while automation and robotics 
“replaces” man in one form, it could still pose hazardous conditions to man and/or the environment in another form 
if not properly analyzed.  Specific concerns arise from the use of tactical weapons, the inability for the human to 
shut down the system if needed, and robotics that contain self-defense features (ref. 1).  Therefore, we developed the 
10 Commandments for use by system and safety engineers when evaluating and analyzing unmanned vehicles.  Our 
set of 10 Commandments are as follows: 

 
Commandment 1:  Lessons Learned 

 
Thou shalt use lessons learned from similar systems.  This is by far the most important commandment to follow 
when designing or re-designing a system.  Don’t make the same mistake that someone else has made. Conduct 
research, ask questions, and contact other facilities, agencies and/or organizations.  One lesson learned that the 
Army has come to recognize with unmanned ground vehicles is the implementation of “engine killing” for 



Thank you for your 
interest in our papers!

For the rest of the paper, please email 
aptinfo@apt-research.com


	Abstract
	Introduction


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




