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Fig. 1. (Color online) (a) The explanation of functional several parts of and (b) schematic of the basic structure of atypical clip-type pulsimeter.
Here is one form of the radid artery pulsmeter’s pulse-sensing and skin-contacting parts by using Hall device and permanent magnets,
respectively. The pressure chamber between the skin-contacting and pulse-sensing parts is full of ar. The status of working stages; (c) pulse

measurement and (d) data process and results display.
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Fig. 2. (Color online) A schemeatic of three dimensiona motion of radial artery. Relationship of arterial pulse’'s motion, ECG (electro cardiograph)

and blood flow of radial artery according to the cardiac cycle [6].
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Fig. 3. (Color online) A schematic of the smultaneous measuring
method of a blood velocity using radial artery pulse waveform and
PPG pulse waveform.
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Fig. 4. Block diagram of software system for simultaneous clip-type radia artery pulsimeter and PPG measurement system.
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Fig. 6. (Color online) Two differently PRG (pulse of radid artery
graph) and PPG signals obtained by the smultaneous measurements
from clip-type pulsimeter and PPG meter mounted with left hand
wrist and finger. Here At is time interval measured from i th phase
difference of two pulse waveforms.
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Measurement of a Blood Ve ocity by using Photoplethysmograph
and Radial Artery Pulse Wave Equipped with Magnetic Hall Device

Deok-Hyeong Jang
Mediana Co., Ltd., Dongwha Medical Instrument Complex, 1650-1, Dongwha-ri Munmak-eup, Wonju-si, Gangwon-do 220-801, Korea

Dam-Bee Kim, Sudl-Gi Choi, and Sang-Suk Lee*
Dexpt. of Oriental Biomedical Engineering, Sangji University, Wbosan-dong, Wonju-si, Gangwon-do 220-702, Korea

(Received 9 July 2012, Received in find form 1 August 2012, Accepted 1 August 2012)

One prototype product of clip-type pulsimeter equipped with magnetic field sensing semiconductor Hall device after one permanent
magnet attached “Chwan” position in center of a radia artery was developed. The clip-pulsmeter was composed of the hard ware
system measuring to voltage signals. To measure the blood velocity, the radia artery pulsimeter is smultaneously connected the PPG
(photoplethysmograph). Anadysis and comparison of two pulse waves data has done obtained from a clinical test of forty subjects of
20 ages. The vaue of a blood velocity smultaneoudy measured from aradia artery puls wave and PPG is an average value of 0.8 m/
s. The usage of this research results is possible to store the biomedical signals for hedlth care.

Keywords: clip-type pulsmeter, permanent magnet, Hal device, radial artery pulse wave, PPG (photoplethysmograph),

simultaneous measurement, blood vel ocity




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


