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Design of industrial robot sewing system based on vision

Abstract

The sewing of traditional fabrics takes up a lot of labor, the efficiency of manual
operation is low, and the production cost is also increasing. The automated production
of industrial robots is very beneficial to the development of the sewing industry.

In this paper, to realize the design of vision-based industrial robot sewing
operation system, first use D-H parameter method to establish the URS robot link
coordinate system, and use Matlab to simulate the robot model. Then, the robot's
forward kinematics analysis is performed to obtain the homogeneous transformation
matrix from the base coordinate system to the terminal coordinate system. The inverse
kinematics analysis is performed using the separated variable method to obtain the
value of each joint angle. The Jacobian matrix is solved by the differential
transformation method to obtain URS Three singular configurations of the robot, and
finally the correctness of forward and inverse kinematics is verified by Matlab.

Using VS + OpenCV for machine vision-based cloth shape recognition, gray-scale
image processing, median filter denoising, Otsu method for binarization, Canny
algorithm for edge detection, Hough line transformation and circle transformation for
cloth recognition Shape, extract feature coordinate points, and calibrate the camera's
internal and external parameters through Matlab's camera calibrator.

The trajectory planning method of S-speed in Cartesian space is used to interpolate
the positions and postures of straight and circular trajectories respectively. Next,
conduct a comprehensive experiment on sewing fabrics, convert the read fabric pixel
coordinates to the base coordinate system, as the starting point and ending point of the
end trajectory, set the interpolation speed and acceleration range and interpolation cycle,
and calculate the interpolation pose The inverse solution gives the corresponding joint
angle. In the end, Matlab's simulation effect is better, the curve is continuous, the speed
transition is smooth, and it will not cause the impact of the mechanical system. The

trajectory of the robot dragging the cloth is relatively stable.
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