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Pillow Spring Height Measurement Method Based on 3D Point
Cloud Processing

GONG Yong', DU Shan®’, WANG Ziguang"*, CHEN Yongfei’, ZHANG Shengfang'
(1. Key Laboratory for Intelligent Technology in Railway Equipment of Liaoning Province,
Dalian Jiaotong University, Dalian 116028, China; 2. Zhejiang Linix Motor Co., Ltd., Jinhua 322118, China)
Abstract: The sleeper springs of railroad train bogies need to be tested periodically, and the height of the

sleeper springs is an important test item. The article proposes an efficient and accurate method for measuring
the height of the bolster spring in the bogie of a rail vehicle, addressing the issues of low efficiency, poor
accuracy, and lack of automation in current height measurement techniques. The method is based on three-
dimensional point cloud processing. Using a snapshot-style sensor, point cloud data of the bolster spring end
face 1s obtained. Instead of commonly used point cloud simplification methods, a voxel downsampling method
is employed to streamline the data collection process. Additionally, noise reduction techniques including
passthrough filtering, radius filtering, and statistical filtering are applied to the point cloud data of the bolster
spring end face. Finally, the RANSAC algorithm is used for plane fitting, and the height of the bolster spring
is obtained by calculating the distance between the fitted planes. The results show that the height measurement
error using this method is less than 0. 3 mm when compared to measurements obtained using a caliper, meeting
the requirements of industry maintenance regulations and processes.
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Fig.1 Pillow spring height measurement platform diagram
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Fig.3 Fllow chart of measurement method
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Fig.4 Downsample to 1/10 number of origin clouds
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Fig. 6 Simplified effect of different downsampling proportions
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Fig.7 Through filter processing
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Fig. 8 Statistical filter flow chart
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Fig. 14 Pillow spring height calculation schematic diagram
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Fig. 15 Large and small spring height calculation results
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Tab.3 Height caliper measurement results
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Fig. 17 Small spring height caliper measurement diagram
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Tab.4 Comparison of this paper’s method with height caliper measurements

A ZE R /mm P %/ mm = R RO 25 5 /mm R22/mm
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Fig. 18 Different pillow spring point cloud collection and

processing
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Tab.5 Measurement results of different sizes of large pillow springs

K5 %/ mm
WiRES

W14l 24 3Ml 4l fBSd

A3 12114 101.71 83.73 92.64 101.75
EERR 12096 10192 83.89 92.80 101.92

®6 FERTNEESENELER

Tab. 6 Measurement results of different sizes of small pillow springs

/NP R/ mm
VRS

14 24l 534l 4 o4

ATk 121.06 82.64 71.59 59.22 83.59
EERR 12084 82.82 71.66 59.39 83.72

RT ARERESRNEBLER

Tab.7 Big pillow spring height measurement results

KPR /mm

WL
W14l o4l 34l W44l odl
1 121.14  101.71 83.73 92.64 101.75
2 120.98 101.85 83.92 92.68 101.86
3 121.05 101.90 83.85 92.86 101.79
4 120.90 101.86 83.78 92.75 101.95
5 121.12  101.70 83.65 92.82 101.80

MXTFRAER 22/ Y% 0.082 0.091 0.125  0.099 0.076
*x8 NEESESANELER

Tab.8 Small pillow spring height measurement results

/NG R /mm

F14 E2dgl HE3A F4A BS54
1 121.06 82.64 7159 59.22  83.59
2 120.98 8276  71.72 59.32  83.74
3 120.83 82.80 71.63 59.26  83.63
4 120.90  82.73  71.65 59.38  83.66
5 120.93 82.85 71.56 59.28  83.70

MRARERZE/ % 0.071  0.095  0.085 0.103  0.070
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