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Fig.1 3D point cloud measurement experimental device
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Fig.2  Schematic diagram of the point cloud

measurement system
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Fig.3  Outliers removal using a statistical filtering algorithm
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Fig.4 Centroid transformation and horizontal correction processing for the point cloud
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Fig.6  Simplified point cloud
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Fig.7 Flow chart of the regional growth algorithm
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Fig.8 Region growth segmentation processing
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Fig.9 Sectional view of T-joints
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Flow chart of the three-dimensional point cloud data
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Fig. 11
processing of the weld area of the T-joints
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Table 1  Values of the forming angle of T-joints
T4 6./(°) 0,/(°) BRZEH/(°)

1 86. 3486 86.3000 0.0486

2 91.0361 91.1667 -0.1306
3 87.5698 87.4778 0.0920

4 89.9831 90.0222 -0.0391
5 83.2291 83.3667 -0.1376
6 88. 0634 88.2333 -0.1699
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Measurement of the forming angle of T-joints based on
surface structured light

WANG HaiBo' QIN Liang® MA Ning’* ZHANG YaJun'

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Gansu Yinguang Chemical Industry Group Co. , Ltd. , Baiyin 730900 ;
3. AVIC Manufacturing Technology Institute, Beijing 100024, China)

Abstract; In response to the need to measure the forming angle of the T-joints of a titanium alloy ribbed wall plate,
a three-dimensional point cloud measurement system based on a surface structured light three-dimensional scanner
has been designed in order to provide the three-dimensional point cloud of the T-joint area. Firstly, the three-di-
mensional point cloud is preprocessed, the outliers are removed by statistical filtering, the field cloud and redun-
dant point cloud are cut off by pass-through filtering, and the point cloud is simplified by means of the voxel grid
method. Then, the stiffened plate point cloud and the wall plate point cloud of the T-joints are segmented by the re-
gional growth algorithm. Finally, based on the random sample consensus ( RANSAC) algorithm, the plane point
cloud of the segmented stiffened plate and wall plate was fitted, the plane normal vector was obtained, and the
forming angle of the T-shape welded joint was calculated. The measured angle before welding is fed back to the as-
sembly robot, which is used to correct the assembly precision of the reinforcement plate. The measured angle after
welding is used to judge the quality of the resulting weld. The calculation results show that the forming angle of
T-joints can be calculated quickly and accurately using this point cloud data processing method.

Key words: T-joints; forming angle; three-dimensional point cloud; region growing algorithm; random sample

consensus( RANSAC) algorithm
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