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Implementation of Adaptive Design System of Carton’ s Hollow-Out
Element Based on Paper-Cutting Art

QIU Yan!, YUAN Jiangping?, GAO Y anfei', CHEN Guangxu€?

(1. Department of Packaging and Printing, Zhongshan Torch Polytechnic, Zhongshan Guangdong 528436, China;
2. State Key Laboratory of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract : Based on the design program of carton structure, an adaptive design system of carton’ s hollow-out
elements providing aestheti cs and mechanical properties was devel oped by combining parameterization design method and
software tools including VC++ and OpenGL with various optimized target factors. In the proposed design system, the
carton database and hollow-out element database wereimplemented by parameterization design method. In carton database,
certain typical complete cartons were designed based on GB/T 6543—2008 carton standard while the hollow-out element
database was designed with patterns of varioustraditional paper-cut styles. Three optimization functions including carton
size parameter, location and size of hollow-out elements were introduced and analyzed with a case study of chopsticks
packaging in Lingnan fish totem paper-cut model. According to the output result, the system could realizefeasible and fast
adaptive design of carton’s hollow-out el ements.
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Fig.1 Evaluation matrix of re-designed effects of
hollow-out elements
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Fig. 2 Theoutput interface of carton in
different optimized models
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Fig. 3 The selected interface of basic element of
fish totem in Lingnan style
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Fig. 4 Optimized-design case of carton
of hollow-out elements
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Fig. 5 Adaptive design matrix of hollow-out elements
under four optimization strategies
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Fig. 6 Output contrast of hollow-out elements under
four optimization strategies
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