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Accuracy and validity on distance and speed measured
by Laser Doppler Device

Subaru TAKAHASHI, Kozo OGAWA and Kazuo FUNATO

Abstract: The purposes of this study were to examine accuracy and validity of walking distance and
the speed by using Laser Doppler Device (Laveg).

[Method] This study consisted of two experiments; 1) Accuracy of measurement on distance.: The
correlation between distance obtained in Laveg and actual known distance was examined. The
measurement error (% difference) of distance values was used for the analysis. 2) Validity on speed
during normal walking measured on nine normal adult females (41.5+12.6 yr 159.3+5.7 cm 57.5+14.7 kg).
Walking was movements were captured using three dimension operation analysis by the optical motion
capture system (Vicon Motion Sysyem 612, Vicon Motion Sysyem) together with Laveg. Subjects walked
at four different constant velocity on the walkway. The correlation coefficient with the speed curve of the
body center of gravity that had been obtained from the speed curve and Vicon obtained from Laveg was
compared.

[Results] 1) Distance measured by Laveg was not significantly different compared with actual value
(r=0.99 p<0.001), and % differences between those were within 0.03%. 2) The correlation of the speed
curve of Laveg smoothed by 3 Hz in testee of the whole and the speed curve of Vicon usually walked
(r=0.51 p<0.001), walked slowly (r=0.70 p<0.001), and a significant correlation was shown in a different
respectively of fast walking (r=0.48 p<0.001) and one’s fastest walking velocity (r=0.67 p<0.001) walking.

[Discussion] About the distance value, in the value of Laveg and measurements measured in majority,
a high correlation was seen in each measurement distance and because (r=0.99 p<0.001) and the
measurement deflection were 0.03%, the accuracy of the distance measured with Laveg was suggested.
The time of Laveg at the speed at the moment in the walking one cycle significant correlation was
shown in the the difference and constant walking speed respectively when the speed curve that
smoothed the distant relationship by 3 Hz was compared with the speed curve of Vicon, and the
validity of the speed curve was suggested.

(Received: September 6, 2010 Accepted September 24, 2010)
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