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Accurate block shape assessment is critical for ship manufacturing and a careful assessment of the shape of a

fabricated block against

the design shape is a core issue, However, in current fabrication practice, the shape of each block is evaluated manually using rigid

body transformation, This manual evaluation process entirely depends on workers'

experiences and knowledge and makes automation

of block shape assessment difficult, In this paper we propose a computation method on the registration for shape assessment of a

block during the fabrication process and for evaluation of its completion against the design shape, A conversion on matching method
by adding DOF(degree of freedom) restriction is required to reach the goals, We test our method using a real block quality assessment

data to demonstrate its applicability to real ship manufacturing process,
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Table 1 Classification of corresponding points
Method

Instruction

According to minimum distance between two

1 . .
corresponding points

According to minimum distance based on
normal direction of the point

Split point group space and analysis data
structure

Table 2 Classification of transfer matrix evaluation methods

Researcher method
Homn (1987) Transformation .matnx. used points
relationship
Low (2004) Tran;formaﬂon mgtnx gsed
point—plane relationship
Thomas and Optimization for transformation
Thomas (2003) matrix elements
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Table 3 The evaluation method for redefined block
completeness

Method Basis DOF(degree of freedom) . .
' Gravity 6(3—axis rotatable and Fig. 5 Erection face of block
Point 3—direction movable)
) Arbitrary A(3-axis rotatable) Table 5 Completeness evaluation result data 1
Point axis rotatable Method Total Error Max Error
Rotation 1 83.29043 5.86299
and 2(rotatable based on one axis 2 92 54842 7 31163
3 movement and movaple a'long the axis 3 96.1368 7 76849
of any direction)
axis 4 96.87693 7.84825
4 Any axis | 1(rotatable based on one axis) 5 142.114689 9.49974
6 99.56224 7.40878
_ ' 7 116.163 7.16734
Table 4 Registration for assessment of block 8 147 69306 10.1785
completeness
Method Basis Involved data
ravity center All(BDOF) ®
1 oravity data(erection face + ®
of all . ®
margin face) @ ® ®
Any point on All(3DOF) ¢
2 yp data(erection face + ® ®
erection face margin face) 2 %@
&
Any two points All(2DOF) %% 16@%
3 on erection data(erection face + % 6@%
face margin face) Fig. 6 C | uation d |
Any two points All(1DOF) ig. ompleteness evaluation data
4 on erection data(erection face +
face margin face) Table 6 Completeness evaluation result example 2
Gravity center Method Total Error Max Error
5 of ?rectlon Erection face(6DOF) 1 203771 8.01676
ace
. 2 211.2911 8.60058
Any point on )
6 erection face Erection face (3DOF) 3 209 331 8 52468
Any two points 4 217.973 9.37907
7 on erection Erection face (ZDOF) 5 317.5711 16.2503
f
x ace 6 244.1391 9.75038
ny two points
8 on erection Erection face (1DOF) / 315.206 15.9227
face 8 368.9274 18.0021
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