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A Decision Method of a Placement of Tactile Elements for Grasp Recognition
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The present paper describes a decision method for the placement of tactile elements for grasp recognition.
Based on the mutual information of the grasps and tactile information, an effective placement of tactile elements
on a sensing glove is determined. Although the effective placement consists of a small number of tactile elements,
it has a recognition performance that is as high as that of a placement consisting of many tactile elements. The
effective placement of tactile elements decided by the proposed method has been evaluated through experiments
involving the recognition of grasp type from grasp taxonomy defined by Kamakura 1).
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Fig.1: Kamakura’s taxonomy of prehension 1).
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Fig.2: Photographs of several Kamakura’s grasp types.
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Fig.3:

(a) Photograph of the tactile sensing
glove with 160 switches. (b) Placement of the
160 switches.

Table 1: Specifications of Cyber Glove.
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Fig.5: Effective placements of tactile elements
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for Kamakura’s grasp recognition.
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Table 2: The recognition rates [%] (The seven
compositions of inputs).

Subjects A B C
L.oo 88.4 | 90.0 | 88.8
I.oooo 88.4 | 90.0 | 88.7
mooooo 64.6 | 67.9 | 69.1
v.ooooo 100 | 100 | 99.9

v.ooooooo 100 | 100 | 99.9
vioooooooo | 91.4 | 100 | 89.9
VIL OO 90.0 | 100 | 84.9
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Table 3: Recognition rates [%]: The evaluation
data (column) of one subject are recognized by
using the placement (row) of another subject.
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oooo B 85.4 | 90.0 | 87.7
oooocC 85.6 | 89.6 | 88.7
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Fig.6: Locations of the receptive field centers of
the four types of mechanoreceptive units (FAI,
SAI, FATl and SAT units) 12).

6 0000

ooboooooooooooooooooooooboOoooon

gboboobooodooocooobooobooboooooooon
gbobooboooooooooboooooboooooooon

ooooboooooooobooobooboooooooooooon
oooooooo

00000000 140000000000000000000
ooooboooodooocooooooboooooooooooon
ooooboooooooooobooboooobooooooooon
oooooooooooobooobooboooooooooooon
oooooooooooooooo

00

(1] 0000 : 00000000000, 000000000
(1989)

[2] DOOD : 000D00D000000000000000

000,000000000, Vol. 18, No. 6, pp. 792-797
(2000)

[3] J. Aleotti and S. Caselli :
Reality for Robot Pregrasp Planning by Demonstration,
Proceedings of the 2006 IEEE International Conference
on Robotics and Automation, pp. 2801-2806 (2006)

[4] S.Ekvall and D. Kragic : Grasp Recognition for Program-
ming by Demonstration, Proceedings of the 2005 IEEE
International Conference on Robotics and Automation,
pp. 760-765 (2005)

[5] Keni Bernardin, Koichi Ogawara, Katsushi Ikeuchi and

Grasp Recognition in Virtual

Ruediger Dillmann : A Sensor Fusion Approach for Rec-
ognizing Continuous Human Grasping Sequences Using
Hidden Markov Models, IEEE Transactions on Robotics,
Vol. 21, No. 1, pp. 47-57 (2005)

[() DODOO,000,0000,0000 :0D0DOODOOO
000000o00o0oooo,0o0oooooog, Vol. 24,
No. 2, pp. 213-221 (2006)

[fl0C00,000,000,0000 :000D00OO0DODOD
00000000,00000000000, Vol. 31, No. 9,
pp. 1528-1530 (1995)

[8] J. Ross Quinlan :
Large Collections of Examples, In Expert Systems in the
Micro-Electronic Age, D. Michie, Editor, Edinburgh Uni-
versity Press, Edinburgh, UK, pp. 168-201 (1979)
| J. Friedman, T. Hastie and R. Tibshirani : Additive Lo-
gistic Regression: a Statistical View of Boosting, The An-
nals of Statistics, Vol. 28, No. 2, pp. 337-374 (2000)

[10] Ian H. Witten and Eibe Frank : Data Mining: Practical
Machine Learning Tools and Techniques with Java Imple-

Discovering Rules by Induction from

mentations, Morgan Kaufmann Publishers (1999)
[11] A. B. Vallbo and R. S. Johansson:
taneous mechanoreceptors in the human hand related to

“Properties of cu-

touch sensation”, Human Neurobiology, Vol. 3, pp. 3-14
(1984)

[12] R. S. Johansson and A. B. Vallbo:
in the human hand: Relative and absolute densities of

“Tactile sensibility

four types of mechanoreceptive units in glabrous skin”,
Journal of Physiology, Vol. 286, pp. 283-300 (1979)

[No. 08-4] Proceedings of the 2008 JSME Conference on Robotics and Mechatronics, Nagano, Japan, June 5-7, 2008
1P1-H17(4)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /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
  /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 <<
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


