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An Algorithm for Optimized Accuracy Calculation of Hull Block Assembly
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Abstract : In this paper, an optimization algorithm for the block assembly accuracy control assessment is proposed with consideration for the current
block assembly process and accuracy control procedure used in the shipbuilding site. The objective function of the proposed algorithm consists of root
mean square error of the distances between design and measured data of the other control points with respect to a specific point of the whole control
points. The control points are divided into two groups: points on the control line and the other points. The grouped data are used as criteria for
determining the combination of 6 degrees of freedom in the registration process when constituting constraints and calculating objective function. The
optimization algorithm is developed by using combination of the sampling method and the point to point relation based modified ICP algorithm which
has an allowable error check procedure that makes sure that error between design and measured point is under allowable error. According to the
results from the application of the proposed algorithm with the design and measured data of two blocks data which are verified and validated by an
expert in the shipbuilding site, it implies that the choice of whole control points as target points for the accuracy calculation shows better results than
that of the control points on the control line as target points for the accuracy of the calculation and the best optimized result can be acquired from the

accuracy calculation with a fixed point on the control line as the reference point of the registration.
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Fig. 2. Accuracy calculation check sheet with marked number.
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Fig. 4. Flow chart of optimized block assembly accuracy

calculation algorithm.
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Table 1. Classification of calculation methods for the block

assembly accuracy

Origin DOF(degree of freedom)

Method 1 the center of points 6 (3 rotation and 3 translation)

Method 2 an arbitrary point 3 (3 rotation w/o translation)

Method 3  an arbitrary axis 1 (1 axis rotation only)
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ICP(Iterative Closest Point)% 1 2] 5 (Besl and McKay, 1992)8 &
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Table 2. Registration cases for the assessment of block assembly

accuracy

Origin Target data(DOF)

the center of the whole

Case 1 -
points

whole points (6)

an arbitrary point on

Case2 the control line

whole points (3)

two arbitrary points on

Case 3 the control line

whole points (1)

the center of the points

Case 4 on the control line

points on the control line (6)

an arbitrary point on

Case 5 the control line

points on the control line (3)

two arbitrary points on

the conirol line points on the control line (1)
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Fig. 5. Data acquisition blocks for test.

Table 3. Result of the calculation using the proposed accuracy
assessment algorithm with field block #1 data

E max error
Case 1 83.2904 5.8629
Case 2 92.5484 7.3116
Case 3 96.8769 7.8482
Case 4 142.114 9.4997
Case 5 99.5622 7.4087
Case 6 147.6930 10.1785

Table 4. Result of the calculation using the proposed accuracy
assessment algorithm with field block #2 data

E max error
Case 1 95.3930 6.4506
Case 2 100.8678 7.4330
Case 3 104.4797 7.5908
Case 4 122.3180 12.1737
Case 5 117.3779 10.4336
Case 6 115.5635 11.2155
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