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HRP Integrated Research Plan (IRP) - Revision D
SHFH - Space Human Factors Engineering (SHFE)

é RISK OF INADEQUATE DESIGN OF HUMAN AND AUTOMATION / ROBOTIC INTEGRATION

Task Name

2009 | 2010 2011 | 2012 2013 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 |

1[2[3\4!1[2[3\4}1[2[3\4!1 [2|3\4‘%1|2|3\4]l1|2\3\4]l1|2|3\4]l1|2\3[4|\1\2\3[4}1\2\3[4}1\2\3[4}1\2[3\4[1 [2[3[4[1]2]3]4]1]2[3[4[1]2]3]4]1]2[3]4]

ISS and other vehicles

Space Human Factors Engineering (SHFE)

RISK OF INADEQUATE DESIGN OF HUMAN AND
AUTOMATION / ROBOTIC INTEGRATION

SHFE-HARI-01: What guidelines and tools can we develop
to enable system designers and mission planners to
conduct systematic task/needs analyses at the
appropriate level of detail to allocate work among
appropriate agents (human and automation)?

Space Human Factors and Habitability MIDAS-FAST:
Development and Validation of a Tool to Support Function
Allocation (Sebok-NRA)

Work Allocation Tools: Needs Assessment and Work
Allocation Tools for Mission Operations and Procedures
(Directed - In Review)

-

a | | b | | e d ! | . e . f g .
Aa:: 6 Crew ‘Capabilityi; Ab: Shu:lttle Retire:ad; Ac: EFT‘]; Ad:iMPCV CPR; Ae: $M1; Af: IEM2; Agi End of US Commiitment to ISS
‘ ‘ ISS as Mars analog

<0 |
~ g T T T T T T T -0

‘/} A :Demonstration of a Software Tool (OMB); 11: MIDAS-FAST: Development and Validation of a Tool; 15: Tool |
1,5 . . . . . . . . . . . |

a G b 1,5 . : : :
‘ ‘ L - 4+ 11: Final report; 15: Work Allocation Tool
Aa: Conference proceedings/journal article submission; Ab: Interim report . .

Review Gap status

Gap SHFE-HARI-01 - SHFE-HARI-04

Automation in Procedures: Guidelines for Allocating Tasks : ' G: NSBRI : o :
for Performance (NSBRI, Schreckenghost) e 4 - Final report -
. . . 1 . .
Review of Gap Status ' ' :
Review Gap status
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RISK OF INADEQUATE DESIGN OF HUMAN AND AUTOMATION / ROBOTIC INTEGRATION

HRP Integrated Research Plan (IRP) - Revision D
SHFH - Space Human Factors Engineering (SHFE)

Task Name

ISS and other vehicles

Space Human Factors Engineering (SHFE)

RISK OF INADEQUATE DESIGN OF HUMAN AND
AUTOMATION / ROBOTIC INTEGRATION

SHFE-HARI-02: How can performance, efficiency, and
safety guidelines be developed for effective information
sharing between humans and automation, such that
appropriate trust and situation awareness is maintained?

Advanced displays for Efficient Training and Operation of
Robotic Systems (NSBRI, C. Oman) (SM11 & SM12)

Robotic Systems Task findings shared with
Sensorimotor SM12

Automation Trust and Complacency (Solicit)

Design tools for automation architectures in support of
distributed control teams (Solicit)

Verification Tools for successful Human-Automation
Integration in Operational Space Systems (Solicit)

Information Visualization and Controls for HRI (Solicit)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 | 2025
1|2|3|4|1|2|3|4|1|2|3|4|1|2|3\4|1|2|3\4|1|2|3\4|1|2|3\4|1|2\3|4\1|2|3|4\1|2|3|4\1|2\3|4\1|2|3|4|1\2|3|4|1\2\3|4|1\2|3|4|1\2|3|4|1|2|
A A : : 7. : A \4
a . b : ¢ d. : : e : fi g

AarGCrew Capabmty, Ab: Shuttle Retlred Ac: EFT1 Ad: MPCV CDR Ae: EM1 Af EM2 Ag End of US Commltment to ISS

ISS as Mars analog :

© GINSBRI : : : ‘
c . ‘ /‘1} Final report and Recommendations

@ Robotic Systems Task findings shared with Sensorimotor SM12

G

[ : : . /} Final report with study detalls
I I 11 '
. .G | | | |
[ : : @ Final report W|th study detalls
; : . 1" ‘
. . G .
r . . : /} Final report with study deta|ls
; ; : : 1 ‘
G

'[ . : /J} Final report with study details
; : ; 1 : r r

Review of Gap Status
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HRP Integrated Research Plan (IRP) - Revision D
SHFH - Space Human Factors Engineering (SHFE)

Task Name

2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 |

ISS and other vehicles

Space Human Factors Engineering (SHFE)

RISK OF INADEQUATE DESIGN OF HUMAN AND
AUTOMATION / ROBOTIC INTEGRATION

SHFE-HARI-03: How can performance, efficiency, and
safety guidelines be developed for appropriate task
automation and the effective allocation of tasks between
humans and automation?

Automation Interface Design Tool (AIDT) (Directed)

HRI Eval: Assessment, evaluation, and development of
methodologies, metrics, and tools available for use in
multi-agent (human and robotic) teaming. (Directed - In
Review)

1]2[3]a[1]2[3[4[1]2]3]4[1]2[3[4[1]2]3]4|1]2[3[4[1]2]3]4[1]2[3[4[1]2]3]4[1]2[3[4[1]2]3]4[1]2[3[4[1]2]3]4[1]2[3[4[1]2]3]4]1]2[3]4[1]2]3]4]

-
a . b . ¢ d. . . e . fi g .

Aé: 6 Crew :Capability‘r; Ab: ShL:,lttIe Retiréd; Ac: EFT1; Ad:i MPCV Ci:)R; Ae: lIEM1; Af EEMZ; Agl: End of LjS Commitment to IESS

ISS as Mars analog
< D>
= ‘ ‘ ‘ . . . . -3

3

G |

ﬂ A: Delivery of Interim Report to ADCO; 14: Delivery of Toolkit Phase Il to ADCO
| 4 | | . .
| | . G . Project Final Report . . . . . . . |
d : H : A Aa Lit. review; Ab: Final Report on Video Overlays; Ac: Final Report on Camera Views

al b c ' 1

Review of Gap Status:

G:NSBRI

Human-Automation interactions and performance analysis ; ‘ ‘ ‘ ‘ K
of Lunar Lander supervisory control (NSBRI, K.Duda) C 4> Model based simulation tool

‘ ‘ ‘ ‘ 5 1 ‘ .
Development of safety and efficiency metrics for ‘ ‘ G 1 . : : : ‘
human-automation systems (Solicit) I ﬁ Final set of safety and efficiency metrics

11 '
Review of Gap Status.
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Task Name

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 [ 2025
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ISS and other vehicles

Space Human Factors Engineering (SHFE)

RISK OF INADEQUATE DESIGN OF HUMAN AND
AUTOMATION / ROBOTIC INTEGRATION

SHFE-HARI-04: What are the effects of the delays typical
of different mission regimes on teleoperations and how
do we mitigate these effects?

Teleops: Assessing and Mitigating the Impact of
Transmission Delays on Teleoperations (Directed)

1‘\ /‘1 1 I !‘ I A\ \‘_‘
a . b . c dl 1 I !e I fi g .

Aa‘GCrew Capabmty, Ab: Shuttle Retlred Ac: EFT1 Ad: MPCV CDR Ae: EM1 Af EM2 Ag End of US Commltment to ISS

ISS as Mars analog :

G

(‘ ﬁ ‘ i } Aa, b: Report to HRP and HET project; 11: OMB Milestone 111: Final Project Report\Update

a b 1,11

Review of Gap Statlus

HRP IRP Revision D
Gap SHFE-HARI-01 - SHFE-HARI-04

40f4 For NASA Internal Use Only





<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




