0S1-2-3

LIFE2013 20130 90 20040 OO (COOO)

goouoobbbbooooouoobbbbooogo

Development of a Knee Motion Assist Instrument for Walk Rehabilitation

o Oonoooooon
Hidetsugu TERADA, University of Yamanashi

Abstract: To assist many patients for the walk rehabilitation after the knee arthroplasty surgery, a wearable knee assistive
instrument has been developed. This instrument includes the knee motion assist mechanism and the hip joint support
mechanism. Especially, the knee motion assist mechanism consists of a non-circular gear and grooved cams. This
mechanism rotates and slides simultaneously, which has two degrees of freedom. Also, the hip joint support mechanism
consists of a hip brace and a ball-joint. This mechanism can avoid motion constraints which are the internal or external
rotation and the adduction or abduction. Then, the control algorithm, which considers assist timing for the walk
rehabilitation, has been proposed. A sensing system of a walk state for this control system uses a heel contacts sensor and
knee and hip joint rotation angle sensors. Also, the prototype system has been tested by patients. And it is confirmed that

system has an enough performance for walk rehabilitation.
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Figure 1 Wearable knee motion assist instrument
for walk rehabilitation (KAI-R65)
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Figure 2 Motion of a knee joint at the bones
contacts section (Right leg; x-y view)

goboooooooobbooobboooobbooooo
gobooooboooobboobobooobbooooo
goboooboooooboooboooobooooo
gobboooooboooobbooobobbooobboooobo

0S1-2-3-1



ooboooboooooboooboboooooo
goboooboooooboooboooooo
goboooooooobooboboooooo
gobooobobomooobobooooboooon
goooooobbooobobooobboboo
gobooooboooooboooboboooooo
gobooooboooooboobobooooboo
oobooooooooboooboboooooo
oobooobobooooboooboboooooboo
gobooooooooboooboooooboo
gobooobooooobooboboooooo
ooboooooooobbooobooooooo
gobooobooboooobooobooooooo
gobooobooobooon

4 TKAOOOODOOOODOOOOO
gobooooobooobbooobooooo
TKAOOOOOOO1o0o0o200000040 7
gob0o28000000000000000 8m
goobooooooooobooooogoga@ 3
ugoHhooooooooobobooboboooboo
goboooboooob1100b0 2000000
oobooooboooobboobbooobbo
ooboboooooooobooobooooooboo
goboooboboooobboobboooboo
gobi1gobobooobobooboboooboo
gooDbD 1w oobboooooobobboo
ooboboooooooobooobooooooboo
gobooooooooboooboobooooboobo
gobooooooooboooboooooboo
ooboooooooobbooobooooooo
oooooooooooobobbobobx1000
gobobooobobood+ooobobooobog

gobooobbooobobooobobooboboo 2000
gobboooooooobbooobobooobboooo
gobooooboooobboobobooobbuoooo
goboooooooobboooboboooobbooooo
goboooooooobboooboboooobboooo
ogoboob40000O00000DOO0OODOODbDOODO
goboooooboooobboooboboooobbooooboo

gobboooboooooboo

Table 1 Conditions of walk rehabilitation
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Figure3 Walking rehabilitation with the assist instrument
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Figure 4 Comparison of the stride improvement after surgery
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Days | Flexion | Extension Hip Max. Min.
torque torque joint Knee Knee
ratio ratio (degree) joint joint
(%) (%) (degree) | (degree)
7 80 80 20 60 45
9 80 80 25 70 50
11 80 60 30 80 55
13 80 60 35 90 60
14 60 40 35 90 70
16 60 40 35 80 80
18 40 40 35 70 70
20-27 40 40 35 60 60
5. 00

oboooobobOooobooooDbO TKA OOoOoo
oobbooooboooobbooobobooobboooo
gobboooobooboooobbooobobooobboooo

(6)

0S1-2-3-2

Salter R. B.O The biological effects of continuous passive
motion on the healing of full-thickness defects in articular
cartilage: an experimental investigation in the rabbit,
Journal of Bone Joint Surgery[] 62A0 pp.12320 19800
Milne S. et al.: Continuous passive motion following total
knee arthroplasty, Cochrane Data-base of Systematic
Reviews, 2, pp.CD0042600 20030
oOoobobobobDobDOooboOooOoOobOOooboOoobooon
0O00D00Opp.2620 19780

0o00o0O0bOO0DOO00OO0ODO: 0DoD0O0oboOgogooo
gobobobobooboobooo,bobobooo
0 CO O 600 O No.5700 pp668-67401 199400

Terada H. et al.: Developments of a knee motion assist
mechanism for wearable robot with a non-circular gear and
Transmissions  and
Science, 3,

grooved Mechanisms,
Applications: Mechanism and Machine
Springer, pp. 69-760 201201

Terada H. et al.: Development of a Wearable Assist Robot
for Walk Rehabilitation after Knee Arthroplasty Surgery[]
Advances in Mechanisms Design, Mechanisms and

Machine Science Vol.8, pp.65-710 20120

cams,




<<
  /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 /OK
  /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 <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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


	toggle_1: Off
	undefined: 
	undefined_2: 
	undefined_3: 
	undefined_4: 
	undefined_5: 
	undefined_6: 
	undefined_7: 
	No3M with assist: 
	Days: 
	Text1: OS1-2-3


