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Integration of cross sections by Structure from Motion

for 3D measurement of large structures using a ring laser and a camera
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For manufacturing large technical products such as railway vehicles, escalators, and
elevators, skilled mechanics manually measure the large structure in assembly process, where
assembly accuracy must be a millimeter order or smaller. To make the assembly process
speedier and less dependent on mechanics’ skills, efficient high-accuracy 3D measurement
of the structure is required. In this paper, the efficient 3D measurement method using Structure
from Motion and light-section method is proposed.
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Fig. 1 Light-section method
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Fig. 3 Flow of measurement
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Fig. 5 Structure from Motion
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Fig. 6 Scale determination
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Fig. 11 Result1l
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Table 1 Quantitative results

Upper | Lower | Right | Left
Actual size || 145mm| 145mm | 90mm | 90mm
Result 2 157mm| 156mm | 85mm | 86mm
Result 1 130mm| 130mm | 85mm | 86mm
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