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Development of Calibration Method for Motion Analysing System

using Kinect"" and its Application to Measure Walking Parameters

ADACHI Kazutaka * | ISHIMOTO Akio **, HONDA Nobuo ** and HONDA Mika ***

Abstract

We developed a system for motion analysis which is easy to operate and low-cost. This system is composed by
a personal computer (OS: Windows, CPU: Core i5 or higher specification) and three Microsoft Kinect™ cameras.
Calibration of the system is also easy and unique. For calibration only a sphere of 20cm in diameter (Styrofoam) should
be moved vertically in the measuring area. The three Kinect™ cameras trace and measure this sphere continuously. They
recognize this sphere as a circle of 20cm in diameter and measure the distance between each camera and the sphere, then
determine variables necessary for motion measuring. After this calibration a size-qualified wooden block (dimension:
30 X 10 X 20cm) was placed at 15 points in the measuring area and its dimension was measured by this system. The
accuracy of measuring was good with only less than 1% error by taking an average.

For an application of this system we measured walking parameters which are walking speed, stride length and cadence.
Walking speed is a product of stride length and cadence, therefore from two parameters of them the rest parameter will
be able to calculate. We measured walking speed and stride length with this system. To test precision of this system for
measuring walking parameters we took the same walking scene with a video camera and measure walking parameters
from the recorded pictures, too. By a comparison of the walking parameter data from these different methods, the

Kinect™ system is highly accurate for measuring walking parameters and we conclude that it is enough for practical use.

Key words: Kinect, Motion Analysis, Calibration, Walking parameters
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