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Abstract

Aiming at the problems of low teaching efficiency and difficult operation in the traditional teach-
ing method of industrial robots, a demonstration teaching algorithm is proposed, which generates
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a teaching trajectory with complex shape and accurate position through multiple demonstrations
of the target trajectory by humans. The points in the trajectory with large changes in motion state
are defined as key points, and the improved multi-scale curvature product algorithm and conti-
nuous hidden semi-Markov model are used to obtain common key points with consistent charac-
teristics in different taught trajectories. Taking the center point of each common key point cluster
as the teaching trajectory segmentation point, the complex-shaped and difficult-to-fit trajectory is
divided into simple-shaped sub-trajectories, and the least squares B-spline is used to segmentally
fit the curve to form the final teaching trajectory. Experiments show that the algorithm has good
teaching accuracy and ease of use.
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Figure 1. Fitting process of Chebyshev polynomial
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Figure 2. Comparison of curvature estimation by difference method and Chebyshev polynomial curvature estimation

MBI % T
VP A K 4 1

B % E |

B X J X

. M ol
RN RER WS RETR
() i 2R AE SR AN (1) h 2R AE SR AR

250

i BB VA=) T
TR AR E S A

Figure 3. Weak key point enhancement process
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Figure 4. Comparison of key point extraction effects of MSCP algorithm before and after key point
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