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OBJECTIVES

* To evaluate the optimal parameters for
presentation of apparent motion on a
vibrotactile display on the abdomen, using
arrays with different numbers of tactors
while  manipulating  parameters  of
stimulation such as timing of vibratory
bursts and tactor separation.

* To determine whether a perceptual illusion
(sensory saltation) could be used as
effectively for presentation of  good
apparent motion as a display with twice as
many active sites.

ACCOMPLISHMENTS

* Designed and developed tactor software
and hardware system for testing apparent
motion with vibrotactile stimulation on the
abdomen using 4 - 36 tactors with precise
control of temporal parameters;

* Conducted studies evaluating the effects of
spatiotemporal parameters on several
qualities of tactile apparent motion;

* Conducted studies directly comparing the
effectiveness of two presentation modes
(illusory vs. veridical) on tactile apparent
motion to determine whether they can
substitute for one another, potentially
reducing weight and system complexity in
the case of the saltatory mode;

PUBLICATIONS/ PRESENTATIONS

* Schwab, A. (in preparation). Dissertation
based on these studies for the doctoral
degree for the Social Science Faculty,
University of Mannheim, Mannheim,
Germany.

* Cholewiak, R. W. Schwab, A., Beede K.

(2003). Vibrotactile apparent motion on
the abdomen: A comparative analysis of
presentation mode. Presentation at the
Psychonomic Society meetings, November
7, Vancouver BC, Canada.
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Perceptual Integration

2001

2002

2003

Milestone (including Studies, Presentations)

23

2

3

Initial IRB Submission/Approval

X

Apparent Motion software & hardware preparation

Schwab visit to Princeton Lab for training — Sept 11, 2001

Perception of direction of tactile apparent motion on the
abdomen (8 Ss)

Perception of saltation as a function of tactor separation on
the abdomen (11 Ss)

11

Perception of quality of tactile apparent motion on the
abdomen — pilot studies (10 Ss)

10

Presentation to Psychonomics Society, Kansas City

Perception of quality of tactile apparent motion on the
abdomen [at 250 Hz / 80 Hz] (23 Ss)

23

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [250 Hz] (21 Ss)

21

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [80 Hz] (21 Ss)

21

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [7 tactors] (22 Ss)

T B T B I

22

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [7-tactors sp navel] (24 Ss)

24

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [250 Hz] (20 Ss)

20

Discrimination of veridical versus salutatory tactile apparent
motion on the abdomen [80 Hz] (20 Ss)

21

Presentation to Eurohaptics’01, Birmingham, GB

Presentation to Psychonomic Society, Vancouver CA

Total number of subjects tested (not including c. 19
whose data were unusable)

181

Naval Aerospace Medical Research Laboratories, Pensacola





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


