Analysis of movements during weight training by using a wireless device of inertial measure unit
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Introduction
In recent years, wireless devices were used in clinical gait analysis to evaluate the patient which consisted of more convenient and more accurate in assessment. The small volume and light weight caused the subjects to walk more unaffectedly when they wear it. Then it was not limitations in the traditional laboratory by used the wireless inertial measure unit [1]. Therefore, we would try to investigate the kinematic parameters during weight training via these devices to explore the characteristic of the moments.
Methods
Six male subjects were recruited from the National Taiwan Sport University, Taoyuan, Taiwan. Mean age of the participants was 23 year-old. The self-design device was made by a wireless device of inertial measuring unit (IMU) that integrates 6 degree-of-freedom inertial measuring units (including 3-axis accelerometer and 3-axis gyroscope). The sampling rate was set by 200Hz. A hardware transmission device microchip and zigbee wirelessly transmitted the signal to the laptop. 
The data were collected by the 3D motion capture system (T40, Vicon Ltd., Oxford, UK) with 200Hz sampling rate to detect the change of frequency and subsequently compared with the data which recorded by IMU. In this experiment, all the subjects had to implement the butterfly chest exercise five times a trial, three trials a group, within two sec/cycle and three sec/cycle. 
To filter and calculate the turning point of angular velocity curve, the MATLAB R2008a software was applied. To acquire better data, we eliminated the first and the fifth data in every trial (figure 1). And then, we obtained eighteen data from all participants by two different frequencies. Based on the results from MATLAB, correlation correlations were computed to determine the relationships among the test variables via SPSS19.0 (IBM).
Results
The data of VICON and IMU in 2sec/cycle were 2.011± 0.126(s) 2.013 ± 0.129(s), and 3sec/cycle were 2.815±0.213(s) 2.821±0.196(s) respectively. Analyses revealed a high degree of the correlation coefficient between VICON and IMU at 2sec/cycle (r2=0.976) and 3sec/cycle (r2=0.973).
Discussion
Although, the data of VICON system and IMU system  shown a high correlation at 2sec/cycle and the 3sec/cycle trials, there was a slight different between them.

1) The IMU was a self-design hardware, so it does not provide synchronization capabilities to other devices yet. In this study, we synchronized by another self-developed synchronizer.
2) The turning point was depending on the data of switching velocity between positive and negative (figure 1), therefore it may conduct a slight different with Vicon and IMU.
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Figure 1　The motion cycle of Viocn and IMU
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