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A study of the arm gesture tracking based on
the error calibration using ACO

Zhang Liguo, Zhang Zhifu, Jin Mei, Zhao Jinge
(Measurement Technology and Instrumentation Key Laboratory of Hebei Province,
Yanshan University, Qinhuangdao 066004 )
Abstract

To improve the accuracy of limb motion tracking, the study proposed a new approach to limb gesture tracking
based on the error calibration using the ant colony optimization ( ACO). Based on the analysis of the error model of
the accelerometer in the system’ s attitude measurement unit, the approach uses the ACO algorithm to fit the error
model’ s parameters to correct the static errors of the accelerometer, then, uses the Kalman filter algorithm to fuse
the data of MEMS accelerometer, magnetometer and gyroscope to obtain the best estimation of limbs postures, and
finally, uses the elbow geometric constraint model to compensate the random drift errors caused by noise jitter and
muscle distortion during the arm motion to obtain the accurate position estimation of the arm joints. The experimen-
tal results show that the proposed approach can effectively reduce the drift caused by noise and improve the accura-
cy and stability of position measurement.

Key words: gesture tracking, ant colony optimization ( ACO) algorithm, data fusion, geometric constraints
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