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A Stereo Visual Odometry Aided
by IMU based on Semi-direct Method

CHONG Yi-fan, JI Jie, GONG Ming-gian, CHEN Qiong-hong

College of Engineering and Technology , Southwest University , Chongging 400715, China

Abstract: A stereo visual inertial odometry based on semi-direct method has been proposed to improve the
poor real-time performance and robustness of visual odometry based on feature-based method. The inertial
measurement data is used as a priori in the tracking thread, and the reverse optical flow method is used to
track the homogenized feature key points to improve the speed and robustness of feature matching. A high-
precision initialization map is constructed to provide a accurate initial value for the subsequent motion esti-
mation. The joint optimization model, which is constructed by combining the reprojection error which is
constructed by a simplified stereovision model and IMU error, is solved by nonlinear-optimization in the
sliding window. The experimental results show that positioning accuracy of the proposed algorithm reaches
the level of the mainstream algorithm. Compared with the VINS-Fusion, our algorithm in this paper has
lower CPU load and higher running frequency.

Key words: real-time performance; robustness; simplified stereo visual model; initialization map; nonlin-

ear-optimization
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