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[Abstract]

This paper proposes a method for generating virtual scenes with various structures based on the relationship and arrangement
structure of real scenes. The proposed method performs an accurate analysis process on a real space by using a scene synthesis
framework consisting of geometric analysis and semantic interpretation of real space. Then, it generates a virtual scene
synchronized with real space and performs relationship analysis between objects and objects and between objects and layouts to
synthesize various virtual scenes. In addition, it generates various indoor scene synthesis results by performing the object
arrangement through dynamic programming from synchronized virtual sample scenes. Based on this, various virtual scene synthesis
results are generated based on a bedroom, a typical indoor space, and a creative studio, a tool workspace, in real space. The
performance of the scene synthesis framework and object arrangement for the virtual scene synthesis application were evaluated,
and expert opinions were collected based on the synthesis results. Through this process, the application and usability of the
proposed method were verified.
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Table 1. Object categories defined for real-space analysis
Space Object Category

- Hanger

- Bed

— Door

— Shelves

Bed Room - Drgsglng Table

— Painting

— Window

— Wardrobe

— Table

— Chair

— Table

— Cabinet

— Chair

Creative Studio : gvgl't:erii?rd

— Toolbox Table

— Shelves

- Window
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Dressing Table

drassingTable,

® Real Space ® Geometric Analysis ® Semantic Interpretation @ Virtual Scene
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Fig. 1. Examples of the process of generating the V|rtual scene from the real space based on a scene synthesis
framework [20]
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Fig. 3. Example of object-level arrangement process and indoor scene synthesis results
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Fig. 4. Results of proposed reality-based virtual scene synthesis application: (a) real space (bedroom and creative studio),
(b) indoor scene synthesis results
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Table 2. Experimental environment and performance
results of reality-based virtual scene synthesis

application
Number ST Average time for
of objects P synthesis results (s)
total: 361.5s
bedroom 7 2.7m x 2.7m manual work: 240s
creative total: 1207.2s
studio 21 8m x 10m manual work: 840s
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performance in virtual scene synthesis

applications
Pairwise . Average
. ; Comparison
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