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Abstract: Based on the mathematical model of camera pose estimation, a feature point detection meth-
od of camera images before and after movement was proposed to obtain relative posture matrix of cam-
era before and after movement, which can solve initial registration problem of point clouds derived
from machine vision. Firstly, the estimation model of camera pose was introduced, including essential
matrix, rotation matrix and translation matrix. Secondly, the detection, description and matching of
feature points for SURF operator were introduced. On this basis, SURF feature points matching of
camera images before and after movement and depth estimation model were respectively proposed for
binocular vision and monocular structured light system. Finally, the acquisition of point clouds de-
rived from binocular vision and monocular structured, feature points detection and matching of camera
images before and after movement as well as camera depth estimation were realized experimentally.
The mathematical model of camera pose was estimated to solve the rotation matrix and the translation

matrix, and the residual analysis was carried out on the translation matrix for eliminating gross er-
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rors. In the experiment, the method of initial registration of point cloud based on feature point and

based on images as contrast, the results show that the mean square error of the corresponding feature

points are reduced to 12. 46 mm. The result verifies the feasibility of the method, and indicates that

the point registration method can obtain good initial values for accurate point cloud registration.

Key words: initial registration; pose estimation; SURF operator; binocular vision; structured light
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