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An Automatic Alignment Strategy of Large Diameter

Components with a Multi-sensor System

LU Jin-Yan' XU De! QIN Zheng-Ke! WANG Peng’ REN Chao?

Abstract In this paper, a high precision alignment strategy with multiple stages using different sensors is developed
to realize the automatic alignment of large diameter components in the three-dimensional (3D) space of an experimental
platform. In the process of alignment, when the end-effector is far from the target, a vision sensor is used to measure
When the end effector
approaches the target, due to the large diameter of the target, relative pose cannot be measured only by its local image, so

the relative pose between the large diameter component and the target for coarse alignment.

image-based control is used to eliminate angle error around the Z axis and translation errors along the X axis and Y axis,
laser sensors are used to measure the relative distance, position-based control is used to eliminate translation error along
the Z axis and angle errors along the X axis and Y axis. Fine coarse alignment is realized by the two-stage adjustments.
An incremental PI controller is used to control the motion of the robot during the alignment. Experiments and results
demonstrate the effectiveness of the proposed method.
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Fig.1 Schematic diagram of automated assembly

platform for large diameter components
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Fig.9 The feature extract from the coarse alignment
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Fig. 10 The feature extract from the fine alignment
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Fig.11 Trace of the end-effector

(a) HDGHERT

(a) Before the coarse

(b) HLXHHESS
(b) After the coarse

alignment alignment

(c) Asx
(c) Before the fine

(d) KEXIHESE
(d) After the fine

alignment alignment

K12 AR R

Fig.12 The images during the automatic alignment
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Table 1  Results from alignment experiments
ZH (XY, Z) (mm) (0z,0y,0-) (°)
U —95.35, —1898.45, 489.75 90.36, —29.52, —0.32
BE —95.49, —1898.62, 489.84 90.40, —29.54, —0.31
T KR ZE L0 {E 0.45, 0.40, 0.35 0.10, 0.10, 0.10
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ZRHEIR R, DN B 2 AR AR A A2, AL as A
K%%ﬁﬂ%i“*ﬂ%ﬁﬁﬂjﬁﬁ2ﬁﬁmw
B TR 22 o KE B Sy 348 P A RSO G U A Sl 1 0
%%&ﬁﬁﬂ%k%*%&%ﬁﬁL%%%%%%,
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