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Research on intelligent assistive design for cruise ship cabin interiors
based on knowledge engineering
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Abstract; This article proposes an intelligent assistive design method for the interior decoration of large cruise ship cabins based on
knowledge engineering. Firstly, in consideration of the unique characteristics of cabin design, a four—Ilayer architecture for the
intelligent assistive design system is presented, comprising the data layer, model algorithm layer, interface layer, and application
layer. Detailed elaboration on the four—layer architecture and its inherent relationships is provided. Subsequently, an analysis of the
characteristics of rule—based and case—based data is conducted. The rule—based knowledge is described using production rules, and
a five—dimensional representation structure is proposed for case—based knowledge. This structure determines the storage method for
case—based knowledge within the knowledge base. Addressing the issue of feature elements being expressed in terms of vocabulary
in case—based reasoning, the Word2Vec model is employed to vectorize the representation of these elements. Furthermore, a
weighted K—Nearest Neighbor ( KNN) algorithm is used to calculate the similarity between the target case and sub—cases within the
case library. A reasoning process and methodology specific to cabin interior decoration are constructed based on both Rule—Based
Reasoning (RBR) and Case-Based Reasoning (CBR). Finally, the feasibility of the system is validated through a case study
involving the design of lighting fixtures for large cruise ship balcony cabins.
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Fig.1 System architecture
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Fig.2 Aided design process
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Fig.4 CBOW model
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Fig.5 Word vector of balcony room
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Table 1 System development framework and version

T MAESR ik JiA
Vue JavaScript fE4S 2.6.14
Element Ul Vue 1 2.15.9
Django Ji v I R HESR 3.2.19
MySQL Bl 8.0.31
Python HEES 3.7.16

N LABH 3 B3 AT BT S ], 2EAT AT A 64 e
BB AT S AL A 3 T A L
WUHEBRAE SR SR OIMEBRAE R . BRI, H - i A
5B LB AL AR R s

R AT DT C 5 52 I 2R A A B SR e T AL
SHEBE A KT W PR HE T 58, A4 R R AR
AU SEEERER , RGEF AN 6 R,

El6 ERNIGEEBITRERAE

Fig. 6 Cabin interior intelligent assistive design system interface
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