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In a shipyard, it is hard to predict block movement due to the uncertainty caused during the long period of
shipbuilding operations. For this reason, block movement is rarely scheduled, while main operations such as
assembly, outfitting and painting are scheduled properly. Nonetheless, the high operating costs of block
movement compel task managers to attempt its management. To resolve this dilemma, this paper proposes a new
block movement analysis framework consisting of the following operations: understanding the entire process, log
clustering to obtain manageable processes, discovering the process model and detecting exceptional processes.
The proposed framework applies fuzzy mining and trace clustering among the process mining technologies to find
main process and define process models easily. We also propose additional methodologies including adjustment
of the semantic expression level for process instances to obtain an interpretable process model, definition of each
cluster’s process model, detection of exceptional processes, and others. The effectiveness of the proposed
framework was verified in a case study using real-world event logs generated from the Block Process Monitoring

System (BPMS).
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Project Block Workshop Moving Datetime Organization Transporter

A Block 1 Assembly Shop Oct-26 09:31 BB Z

A Block 1 Outfitting Shop Nov-24 22:20 BB Y

A Block 1 Quay+Stock Area Nov-26 21:20 CcC X

A Block 1 Blasting Shop Dec-08 06:10 DD Y

A Block 1 Painting Shop Dec-09 11:10 DD Y

A Block 1 Painting Area (Outdoor) Dec-13 22:35 DD Y

A Block 1 Stock Area Dec-20 20:14 DD X

A Block 1 HEAVY+PE Area Dec-21 08:46 DD X
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Table 2. Fitness for Standard Model of Each Cluster

Fitness 1| Fitness 2 | Fitness 3
Standard Model of Cluster 0 | 0.17 0.34 0.48
Standard Model of Cluster 1 0.20 0.26 0.31
Standard Model of Cluster 2 | 0.18 0.39 0.57

4.4 9| 9] T Z A2 7HA] (Step 4. Detecting exceptional processes)
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Table 3. Frequency and Rate of Exceptional Events per Log Cluster
) Cluster 0 Cluster 1 Cluster 2
Case of Exceptional (total events : 1310) (total events : 556) (total events : 1301)
Events
frequency rate(%) frequency rate(%) frequency rate(%)
Case 1. Re-handling Movement 326 249 66 11.9 355 273
Case 2. Reverse Movement 90 6.9 11 2.0 36 2.8
Case 3. Unnecessary Movement 71 5.9 21 3.8 160 12.3
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