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Monocular pose calculation of non-cooperation textured object
FENG Xiao-wei” , Xie An-an, Xiao Jian-mei, Wang Xi-huai

(Department of Electrical Automation s Shanghai Maritime University ,» Shanghai 201306, China)
* Corresponding author , E-mail ; xw fengl1982 @163. com

Abstract: To measure the relative pose of moving non-cooperation textured objects in real time, a mo-
nocular simultaneous modeling and pose calculation method was proposed. A 3D covisibility model
was incrementally constructed with frames containing the highest covisibility of features and best dis-
tribution to achieve cooperation between non-cooperation objects. Subsequently, the relative pose of
the object was calculated via feature tracking by the motion prediction model. The mesh of the model
was used to restore the 3D information of feature points that were distributed in an unknown area of
the object surface. To reduce model error and improve the accuracy of pose estimation, bundle adjust-
ment optimization was performed using a facet normal field, and the scale drift was reduced using
closed-loop optimization. Experiments show that the method isa real-time online system that can re-
cover 3D information of object in unstructured environments and accurately estimate relative poses in
unstructured environments to provide technical support for 3D sensing and measurement modeling
based on monocular vision. The mean reprojection error (MRE) of the features using the proposed
method is less than 1. 5 pixels, and the mean absolute error(MAE) of pose calculation is 4. 29 mm and

1. 54° while the average time consumption is less than 120 ms.
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Fig. 1 3D reconstruction of feature points
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Fig. 9 Experiment platform of precision analysis
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Fig. 10 Influence of loop detection on covisibility
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Tab.1 Time efficiency analysis of pose calculation(ms)

T R4S P GRK(:N ¥ brft 22

(A S 131.89 119.95 8.93

A 29,52 31. 04 11.91

oA A% 4 At 5779.73 12 126. 37 9 553.75
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