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A Method for Estimating Motion State of Small Bodies Based on Fusion of
Camera and LIDAR

CHEN You"*, GUO Jinrong"*, LIU Yanjie"’, SHAO Wei"’, HUANG Xiangyu’

(1. College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266100, China;
2. Shandong Key Laboratory of Autonomous Landing for Deep Space Exploration, Qingdao 266100, China;
3. Beijing Institute of Control Engineering, Beijing 100094, China)

Abstract: Only one vision sensor is incompetent for estimating the motion state of small body. In order to solve this problem, a
small body motion state estimation method based on the fusion of camera and LIDAR was proposed. Firstly, a fused camera and
LIDAR measurement model was built. By tracking image feature points with depth information, extended Kalman filter was used to
estimate the spin angular velocity, spin axis direction, position and velocity of small body. Secondly, a feature fusion matrix was
designed to achieve real-time updates of image feature points, point clouds, and fused feature points. Thirdly, the effectiveness of this
algorithm and the impact of the number of feature points, observation height, and noise on the algorithm were analyzed. Simulation
results show that the accuracy of the proposed algorithm is significantly higher than that of the spin parameter estimation algorithm
of small bodies based on monocular camera.

Keywords: information fusion; small body: motion state estimation; extended Kalman filtering

Highlights:

e A method for estimating motion state of small body by fusing camera and LIDAR is proposed.

e The accuracy of the method of fusing image depth information and image feature information as observations to estimate the

motion state of small body is higher than that of a single sensor.

o The effectiveness of the algorithm in this paper and the influence of noise size, observation height, and number of feature points

on the accuracy of the algorithm are analyzed.

[FTfE% it R&, LT RAE]



	引　言
	1 相对运动模型与测量模型
	1.1 坐标系定义
	1.2 相对运动模型
	1.3 测量模型

	2 融合相机和激光雷达算法
	2.1 状态方程
	2.2 观测方程
	2.3 特征信息融合策略

	3 仿真及其结果分析
	4 结　论
	参考文献

