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Six-DOF attitude transform visual experiment platform and its application
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Abstract: In order to adapt the visual recognition of workpiece with different postures in production line and realize the
localization and grasping of workpiece based on vision robot, the kinematics model and the visual system model of six degree of
freedom (6-DOF) workpiece attitude transformation simulation experiment platform were constructed. The measurement of attitude
parameters of workpiece was realized by coordinate transformation. 6-DOF attitude transformation experimental platform
coordinate system was set up. Kinematics model of six degree of freedom attitude transformation experiment platform based on
Denavit-Hartenberg (D-H) method was constructed through 3 sliding pairs and 3 rotational pairs. D-H parameter table,
transformation matrix of each joint and total transformation matrix of experimental platform from the base to the end were obtained.
Based on the principle of small hole imaging, the internal and external parameter model of attitude transformation experimental
platform was constructed. The internal parameter relation matrix between workpiece surface point and image point and the external
relation matrix between workpiece coordinate system and camera coordinate system were obtained. The normal vector of workpiece
surface in camera coordinate system was obtained from the image of laser ring light strip. And then, the normal vector of
workpiece surface in the world coordinate system was obtained through the transformation of coordinate system. Finally, attitude
parameters of workpiece were calculated. The results show that average error of roll angle is 0.373°, average error of pitch angle
is 0.253° and average error of deflection angle is 0. 673°. The measured value of workpiece is basically consistent with the true
value, which meets the requirements of workpiece vision measurement under different postures.
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Fig.3 Typical D-H bar-joint model for robot
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Fig.4 D-H coordinate system of attitude simulation experiment platform
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Table 1 ~ D-H parameter table of attitude simulation experiment platform
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Table 2 Measurement results for workpiece attitude

measured value

(6,9,6)/(°)

given value

(6,0,6)/(°)

normal vector

No.

(0.0831,0.0314,

1 (2.0,5.0,20.0) 0.9965)

(1.80,4.76,20.69)

(0.0687,0.0491
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(2.82,3.94,35.55)
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(4.26,2.54, -59.22)
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