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Estimating Spatial Layout of Cluttered Rooms by Using
Object Prior and Spatial Constraints

YAO Tuo-Zhong! ZUO Wen-Hui? SONG Jia-Tao! YING Hong-Wei'

Abstract Estimating spatial layout of a structural indoor scene is one of the research hotspots in computer vision.
However, most of the current solutions cannot work robustly in a cluttered room due to occlusion of different objects
inside. In this paper, a new algorithm which integrates geometric and semantic relations between room and objects is
proposed to recover the spatial layout of a cluttered room. This algorithm parametrically represents the 3D volume of
both room and objects and uses multiple high-level image semantics to obtain object priors. Furthermore, several spatial
constraints such as spatial exclusion and containment are used which simultaneously optimize spatial layout estimation
of the room and provide significant information for object recognition and localization. One advantage of the algorithm is
its low computational complexity, and experimental results also demonstrate that it can work more robustly in cluttered

rooms than several classic algorithms.
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Fig.1 The flowchart of our algorithm
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Fig.8 Spatial layout estimation of indoor scenes
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Fig.9 Comparisons of different room hypothesis approaches
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Fig. 10 The pixel error and object recognition rate of
different high-level image semantics in

object structure hypothesis
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