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INTRODUCTION

Accelerometer systems can be used to measure equine gait variables in a range of environments (Witte et al. 2004, Robilliard et al. 2007). Most commercially
available gait analysis systems are designed for use in research laboratories and veterinary hospitals and are either too expensive, inflexible, complex or time
consuming to be used by riders and trainers seeking basic gait information. A commercially available leg mounted accelerometer has been developed for
measurement of stride frequency. The system determines stride frequency in all gaits when mounted on a boot on the left or right forelimb.

The objective was to compare measurements of stride frequency obtained using the leg mounted accelerometer and a 2 camera, 3D motion capture system
during walk, trot and canter on a treadmill.

METHODS AND MATERIALS
Data were collected using four clinically sound horses. All horses measured 165cm at the wither with a mean weight
of 554kg + 33kg (SD). A two camera ProReflex system (Qualisys, Sweden) with a sampling frequency of 120Hz was
used to track the movement of a hemispherical marker (diameter 30mm) placed on the lateral wall of the left hind hoof
for determination of stride frequency. The accelerometer unit or sensor (ETB, Herts., U.K.) (see Fig.1); measuring 78
x 36 x 19mm and weighing 51g was fitted into a pocket which was then attached to a standard protective boot fitted to
the left metacarpus. An identical protective boot was fitted to the right metacarpus.
The protocol consisted of: 12 minutes of walk at 1.4m/s on 0% incline, 2 minutes of trot at 3.1m/s on 0% incline, 2
minutes of left lead canter at 7m/s on 5% incline and 2 minutes of right lead canter at 7m/s on 5% incline. During the
exercise test horses were held by two handlers, one on each side of the treadmill in order to produce flexion to left or
right to assist correct canter lead when required.
Data was collected continuously throughout walk, trot and canter using the Pegasus G system. The times of the two
systems were synchronised to within one second. For both the Pegasus G system and the ProReflex system, the " "
mean and standard deviation of stride frequency were taken over the same 30 second period at the end of each of
the gait steps. Mean stride frequencies obtained using both systems were compared using a Mann Whitney U test.
Significance was set at P<0.05
Walk (mean + s.d.) Trot (mean+ s.d.) Left Canter (mean+s.d.) |Right Canter (mean+s.d.)

RESULTS

Stride frequencies for the four horses are shown ProReflex |Pegasus G |ProReflex |Pegasus G |ProReflex |Pegasus G |ProReflex |Pegasus G

in Table 1. There was no significant difference 0.79+0.03  |0.78+0.01 [1.33+0.02 |1.35+0.01 |1.82+0.02 |1.86+0.03 1.89+0.03 |1.89+0.03

between stride frequencies obtained using the 0.80£0.01 |0.80+0.03 |1.2740.03 |1.25:0.01 |1.86+0.04 [1.86:0.04 |1.85:0.04 |1.84+0.02

two systems (P>0.05). The mean difference 0.80+0.01 |0.79+0.03 |1.35:0.01 |1.35+0.01 |1.86+0.01 |1.88+0.01 |1.90+0.02 |1.89+0.02

between the two systems (ProReflex-Pegasus G) 079:0.03 |0.7820.00 |1.30:0.02 |1.30:0.01 |1.72:0.01 |1.73£0.01 |1.71£0.02 |1.71%0.02

at walk, trot, left and right canter were 0.008,
0.002, -0.017 and 0.004 Hz, respectively. A ] 0.80+0.01 0.79+0.01 1.31+£0.04 1.31+0.04 |1.82+0.07 |1.83+0.07 1.84+0.09 1.83+0.08
Bland-Altman plot of the difference between the
two systems as a function of the standard system
(i.e. the ProReflex) is shown in Fig. 2. There was
a trend for the difference between the two
systems to increases from walk to trot to canter.
However, the maximum difference observed
between the systems was 0.04 Hz or 2.2% of the
absolute stride frequency.

Table 1. Stride frequency (Hz, meants.d) obtained using ProReflex
and Pegasus G systems during walk, trot, left canter and right
canter.

OWalk
o Trot

A Canter Left
O Canter Right

SF Pegasus G - ProReflex (Hz)

CONCLUSION

The accelerometer based sensor system when mounted on the leg
provides accurate measurements of stride frequency at walk, trot and
medium speed canter on either the lead or non-lead leg. The largest
Fig. 2. Bland-Altman plot showing the difference between difference between the two systems was only 2.2% of the absolute
measurements of stride frequency (Hz) obtained with the stride frequency. At 51g, the weight of the sensor is considerably less
ProReflex system and the Pegasus G system as a function of the than that necessary to bring about changes in limb kinematics. The
values obtained from the ProReflex system in four horses during system provides reliable data which requires far less calibration or
treadmill exercise at walk (1.4m/s on 0% incline, trot (3.1m/s on processing than the opto-electronic system and has the potential to be
0% incline) and left and right lead canter (7m/s on 5% incline). used by riders and trainers as a training aid.

100 120
SF ProReflex (Hz)





<<
  /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
  /SyntheticBoldness 1.00
  /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


