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Abstract. A high accuracy edge measurement method of edges of components 
using point cloud data by 3D laser scanner is proposed in this paper. The 
proposed method consists of two parts: method for shape measurement of edges 
by using points of side faces of the components and method for length 
measurement of edges by attaching the 3D targets. At the experiments with a 
surface plate and a curved shell plate, the results give suggestions for having 
possibility of applying this proposed method for actual shipbuilding components. 
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1 Introduction 

At different manufacturing sites, accurate measurement of large components is of 
vital importance. 

For example, at each manufacturing stage of shipbuilding process, the shapes and 
sizes of the ship’s components are measured and the accuracy is evaluated to reduce the 
cost of the rework in subsequent manufacturing stages including welding process 
specifically. Different 3D measurement system is employed for accuracy evaluation of 
components. Kim et al. suggested the 3D virtual simulation method of shipbuilding 
blocks using 3D measurement data by total station [1]. According to Shibahara et al., a 
method of 3D welding deformation measurement based on stereo imaging technique was 
developed [2]. 

Because most of the ship’s components are very large, it is efficient to conduct 
measurement by using 3D laser scanner which can measures the whole surface of 
components at one time as one set of point cloud data. An edge measurement method 
for shipbuilding blocks was developed [3]. In this existing method, the points of edges 
are directly extracted from point cloud data based on the distance from a floor panel 
of the shipbuilding block. However, it is difficult to obtain the accurate shape and the 
length of edges from the measured point cloud due to intervals existing even in high 
density point cloud data of the large component. 

In this study, a high accuracy edge measurement method of components using 3D 
laser scanner is proposed. Concretely, the method for edge’s shape measurement 
using the point cloud of the component’s side face and the method for edge’s length 
measurement using the feature points of the 3D targets are explained. 
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Fig. 2. Procedure of edge fitting 
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proposed method is small enough to evaluate accuracy of manufactured shipbuilding 
components such as curved shell plate. 

In this study, measurement was performed only in a part of edges. There is a 
possibility of measuring all the shape and length of edges at one time by applying the 
proposed method to point cloud data obtained by registration of some data scanned 
from different directions. 

5 Conclusion 

A high accuracy edge measurement method of components using 3D laser scanner is 
proposed. Specifically, the method for edge’s shape measurement by fitting planes to 
surface part and side face part of the component locally, and the method for edge’s length 
measurement by using extracted vertices of the 3D targets attached on the component are 
developed. At the experiment with a surface plate, the shape and length were measured 
by the proposed method and the results indicated that the error was less than 2mm. At the 
measurement of a curved shell plate, the results give suggestions for having possibility of 
applying this proposed method for actual shipbuilding components. 
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