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A Multi-task Collaborative Strategy for Multi-arm Robot Based on DTW-GMM
LIU Cheng-Ju' LIN Li-Min' LIU Ming® CHEN Qi-Jun'

Abstract To control robot to complete complex multi-arm cooperation tasks, a multi-task collaborative strategy
based on dynamic time warping-Gaussian mixture model (DTW-GMM) is proposed in this paper. Firstly, in view of
the problem that demonstration trajectories are shown to be largely different in the aspects of lasting time, the amic
time warping algorithm is adopted to unify the variation of the time. Secondly, after the multi-arm demonstration
trajectories are aligned by amic time warping algorithm, the Gaussian mixture model is used to extract the com-
mon features. And using the position space vector of a manipulator as the query vector, the Gaussian mixture re-
gression algorithm is adopted to generically output the remaining manipulators’ trajectory; Finally, the multi-task
collaborative strategy proposed was verified on Pepper platform. Tasks for dual-arm to collaboratively move basket
and write the Chinese character are completed based on the DTW-GMM algorithm. The multi-task collaborative
strategy based on the DTW-GMM method proposed in this paper is effective. The feedback information can be in-
troduced to coordinate the robot arms’ task in real time, and the generated coordinated trajectories are smooth,
which can control the robot to complete complex cooperative operations.
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trajectory generation
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Table 3  Covariance matrix of GMM algorithm
A t T y z
t 1 0.0814 —0.0074 0.0280
T 0.0814 1 —0.0003 0.0010
y —0.0074 —0.0003 1 —0.0001
z 0.0280 0.0010 —0.0001 1
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Table 4  Covariance matrix of DTW-GMM algorithm
A ¢ T y 2
t 1 0.0078 —0.0063 0.0122
T 0.0078 1 —0.0001 0.0002
Y —0.0063 —0.0001 1 0.0001
z 0.0122 0.0010 0.0001 1
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