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1. Introduction 

Equipment 3D data take on different level of details (LODs) 

depending on usage purposes [2]. Therefore, an automation tool 

supporting the simplification of equipment 3D CAD data is necessary. 

In this paper, architecture of 3D CAD part data simplification system 

is presented and a prototype system was developed.  

 

2. Design of a 3D CAD data simplification system 

3D CAD data simplification system (Simplifier) consists of 

geometry processing, data, and application function layers. The 

geometry processing layer has ACIS Shape Modeler and 

InterOpAdapter. The data layer has Model File, Boundary File, Port 

File, and Specification File Readers. The application function layer 

has Simplifier Engine, Feature Rearranger, and Port Manager.  

For the 3D CAD data simplification, an algorithm based on 

volume, port adjacency, and main dimension [1] was implemented in 

the Simplifier Engine.  

 

3. Implementation and experiment 

Prototype Simplifier was developed according to the proposed 

system architecture. For the implementation of Simplifier, ACIS R22 

and HOOPS 19 were used for geometric modeling and 3D 

visualization. 

Butterfly valve model, as shown in Fig. 1(a), was used for the 

experiment. The result, shown in Fig. 1(b), is 3D CAD data 

simplified automatically by Simplifier. The 3D CAD data, shown in 

Fig. 1(c) for comparison, is a manually drawn up model. The two 

models have minimal differences and have high coincidence.  

 

Fig. 1. Test case and its simplification result 

 

4. Conclusions 

In this paper, architecture of 3D CAD part data simplification 

system (Simplifier) is presented and a prototype system was 

developed. The prototype system was demonstrated through 

experiment with test cases. The experiment showed that Simplifier 

has a high probability of industrial application. 

 

ACKNOWLEDGEMENT 

This research was supported by Industrial Strategic Technology 

Program of the Ministry of Knowledge Economy (project 

ID:10040162). 

 

REFERENCES 

1. Y. Kang, D. Mun, S. Han, “A method to simplify 3D CAD data of 

ship outfitting and offshore plant equipment with high complexity 

using volume, port, and main dimension information”, Journal of 

Marine Science and Technology, In Review, 2012. 

2. I.H. Song, S.C. Chung, “Design of Lightweight CAD Files with 

Dimensional Verification Capability for Web-Based 

Collaboration(in Korean)”, Transactions of the Korean Society of 

mechanical engineers, Vol. 30, No. 5, pp. 488-495, 2006. 

 

Architecture of 3D CAD part data simplification system for ship and 

offshore plant equipment 
 

 

Byungchul Kim1, Soonjo Kwon2, Sunah Park3, Duhwan Mun3,# and Soonhung Han2 

1 Department of Mechanical Engineering, Dong-A University, 37 Nakdong-Daero 550beon-gil, Saha-gu, Busan 604-714, South Korea 
2 Division of Ocean Systems Engineering, Korea Advanced Institute of Science and Technology, 373-1 Gusong-dong, Yuseong-gu, Daejeon 305-701, South Korea  

3 Department of Precision Mechanical Engineering, Kyungpook National University, 386 Gajang-dong, Sangju, Gyeongsangbuk-do 742-711, South Korea  
# Corresponding Author / E-mail: dhmun@knu.ac.kr, TEL: +82-54-530-1271, FAX: +82-54-530-1278 

 

 

 

The construction of an equipment catalog is necessary in ship outfitting design and offshore plant design. Equipment 

supplier’s CAD data have high complexity while shipyard needs CAD data with low complexity. Therefore, an automation 

tool supporting the simplification of equipment 3D CAD data is necessary. In this paper, architecture of 3D CAD part data 

simplification system is presented and a prototype system was developed.  
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