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A Camera Pose Estimation Method for Rectangle Feature
based Visual SLAM
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In this paper, we propose a method for estimating the pose of the camera using a rectangle
feature utilized for the visual SLAM. A warped rectangle feature as a quadrilateral in the image by the
perspective transformation is reconstructed by the Coupled Line Camera algorithm. In order to fully
reconstruct a rectangle in the real world coordinate, the distance between the features and the camera is
needed. The distance in the real world coordinate can be measured by using a stereo camera. Using
properties of the line camera, the physical size of the rectangle feature can be induced from the
distance. The correspondence between the quadrilateral in the image and the rectangle in the real world
coordinate can restore the relative pose between the camera and the feature through obtaining the
homography. In order to evaluate the performance, we analyzed the result of proposed method with its

reference pose in Gazebo robot simulator.

Visual SLAM, Geometric Visual Feature, Robot Vision, Pose Estimation
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Fig. 1. Configurations of coupled line camera with a rectangle

Table 1. The rectangle reconstruction using the coupled line
camera algorithm

Algorithm Rectangle Reconstruction using CLC
Input: I; — a length of line camara, i =0, 1, 2, 3
p - a cross angle of the quadrilateral

diagonal.
Output: ¢ — the crossing angle of rectangle.

1:  fori=1,0do
Find division ratio coefficient
2: o = Li—1 4y
! L=l
Find relative length coefficient
I
T
Find length of principle axis
£ \/ (=0 )P~ (1= ay)’
(a%(l —al)QﬁQ —oz%(l —a0)2
5: fori=1,0 do
Find 6, w.r.t
cos 0, =do

Find ¢ w.r.t
cos 6§ = cos 6, cos 6, +sin 6, sin 6, cos p
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Fig. 2. A temporal quadrilateral extraction using vanishing points
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Fig. 4. The configuration of the camera and the feature for the
simulation (a) and extracted temporal quadrilateral (b)
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Fig. 5. Results of the proposed method and reference pose with
respect to distance
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