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Abstract 

The calibration for aligning wearable sensors with human body segments plays an important role in the 

realization of MIMU-based motion capture systems. This paper presents a novel calibration method using 

MIMU’s 3-axis accelerometer, 3-axis magnetometer, and smartphone’s compass (or commercial compass), 

which allows non-experts to easily implement the calibration procedure, because the subjects only need to 

face north and stand still for a few seconds after correction of the MIMU’s magnetometer. The positions of 

the correction of a magnetometer in both indoor and outdoor environments were determined through ex-

periments. Furthermore, the accuracy of the proposed calibration method, and the influence of the sensor’s 

mounting positions were validated by an optical measurement system (NDI Polaris Spectra System). Finally, 

the accuracy of this method was evaluated by the localization and posture capture for a pedestrian. Exper-

imental results demonstrated that the proposed calibration method can be effectively applied to human 

motion capture system. 
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1 Introduction 

In recent years, human motion analysis systems have been widely used in medical applications, sports, 

reality of the virtual environment and other fields of human computer interaction [1, 2, 3, 4, 5, 6]. In particular, 

motion capture technology based on magnetic and inertial measurement units(MIMU) has attracted in-

creasing interest due to its advantages such as low cost and adaptability in both indoor and outdoor envi-

ronments [7, 8, 9]. Recently, many researchers have developed their own methods for improving the accu-

racy and practicality of motion capture systems based on MIMU. The evaluation methods of MIMU orien-

tation were proposed based on sensor fusion techniques, such as the gradient descent algorithm [10], 

Kalman filter [11], extended Kalman filter (EKF) [7, 12], and complementary filter [13, 14]. Some methods 
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