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Linear RGB-D SLAM for Planar Environments

Motivation

Odometry Initialization Optimum

 SLAM can be simplified as a linear least-squares 

problem if the camera orientations are known.

 Visual SLAM is a high-dimensional non-convex & non-

linear optimization problem.
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 Orthogonal Plane Detection in Structured Environments

 A New, Linear Kalman Filter (KF) SLAM Formulation

 Evaluation and Application to Augmented Reality (AR)

Orthogonal Plane Detection

 Refitting Planes to Manhattan World

: scale factor (reciprocal of the offset)

: unit vector of the nearest Manhattan axis

 Modeling Planes with RANSAC

: 3D coordinates of points

: normalized image coordinates

: measured disparity map

Linear SLAM KF Formulation

 3-DoF rotational motion is compensated by LPVO.

 State Vector  Process Model

where              , where

 Observation is an offset from the orthogonal plane.

 Measurement Model

where

 Computational Complexity Analysis

Table. Advantages of L-SLAM over Existing EKF-SLAM Methods

Evaluations

Tablet

 Video Clips

 ICL-NUIM Dataset

 L-SLAM is comparable to recent SLAM approaches.
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Table. Comparison of the Absolute Trajectory Error (unit: m)

 Augmented Reality (AR) Application

 Author-collected RGB-D Dataset

 They show a consistent view of the 3D models.


