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Modeling Indoor environment with Kinect

Abstract

Abstract: To solve the problems of point cloud noise, depth data mismatching and local details prone to
hollowing in the process of Kinect camera reconstruction of indoor three-dimensional environment. By
improving the assignment method of depth image pixel and the threshold relationship of time frame
matching, this paper denoises the point cloud with optimizing mean filtering and time frame weighting
methods. Combined with recent iteration algorithm (lterative Closest Point, ICP) to complete the adjacent
point cloud splicing so that it can achieve completely indoor model to build 3D environment. To test the
validity of the algorithm, the experiment of reconstructing indoor environment with Kinect camera is
designed. The experimental results show that by using the improved mean filter and time frame weighted
method, the point cloud model quality loss compared to that before noise reduction falls by 3.33% on
average. Point cloud signal-to-noise ratio is improved compared to that before noise reduction processing
before by 2.18dB, which is given to illustrate the feasibility of these two optimization algorithms.
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Abstract: To solve the problems of point cloud noise, depth data mismatching and local details prone to
hollowing in the process of Kinect camera reconstruction of indoor three-dimensional environment. By
improving the assignment method of depth image pixel and the threshold relationship of time frame
matching, this paper denoises the point cloud with optimizing mean filtering and time frame weighting
methods. Combined with recent iteration algorithm (lterative Closest Point, ICP) to complete the adjacent
point cloud splicing so that it can achieve completely indoor model to build 3D environment. To test the
validity of the algorithm, the experiment of reconstructing indoor environment with Kinect camera is
designed. The experimental results show that by using the improved mean filter and time frame weighted
method, the point cloud model quality loss compared to that before noise reduction falls by 3.33% on
average. Point cloud signal-to-noise ratio is improved compared to that before noise reduction processing
before by 2.18dB, which is given to illustrate the feasibility of these two optimization algorithms.
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Fig. 13 Before registration
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Fig. 14  After registration
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Fig. 15 Complete indoor point cloud model after registration
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