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Kinect Point Cloud Registration Method Based on
Epipolar and Point-to-Plane Constraints

YE Qin' YAO Yahui' GUI Popo*

1 College of Surveying and Geo-informatics, Tongji University, Shanghai 200092, China

Abstract: Most model reconstruction and indoor scene recovery methods with Kinect, involve either depth or
color images, and merely combine them. These approaches do not make full use of Kinect data, and are not
robust and accurate enough in many use cases. In order to solve this problem, this paper proposes a new
method in which Kinect is calibrated and epipolar constraints from matching the sequence of color images are
combined with point-to-plane constraints in ICP registration to improve the accuracy and robustness. As ICP
registers clouds frame by frame, the error will inevitably accumulate. So a four-points coplanar method is
applied to optimize the Kinect position and orientation , and make the reconstructed model more pre-
cise. Model and indoor scene experiments were designed to demonstrate that the proposed method is
effective. Results show that it is more robust, even in a scene that KinectFusion fails at tracking and
modeling. The registration accuracy of point clouds accords with Kinect observation accuracy.

Key words: Kinect;epipolar constraints;point-to-plane constraints;four-points coplanar
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(L% 1242 )
Tilt-Depth Method for Gravity Exploration and Its High Order Generation

LIU Peng fei' LIU Tianyou' ZHU Peimin' YANG Yushan' ZHOU Qiaoli' ZHANG Henglei'*
1 Hubei Subsurface Multi-scale Imaging Key Laboratory, Institute of Geophysics and Geomatics,
China University of Geosciences, Wuhan 430074, China

2 Key Laboratory of Exploration Technologies for Oil and Gas Resources, Ministry of Education, Yangtze University, Jingzhou 434023, China

Abstract: Tilt-Depth and the improved methods are receiving increasing attention from geophysicists. How-
ever, it the Tilt-Depth method was deduced using magnetic formula, which leads to a limitation of its applica-
tion to only magnetic exploration. Recently, many publications have been devoted to discussions of the
Tilt-Depth method for gravity data interpretation, but little attention has been paid to the relationship of
Tilt-Depth to the magnetic and gravity fields. In this paper, we review Tilt-Depth and these relationships. In
order to rapidly detect boundaries and determine the depth of geological bodies, we extend Tilt-Depth and a
series of associated methods from the magnetic to gravity field, and propose a specific Tilt-Depth method for
processing gravity data. Based on gravity field equations in a vertical step model, we obtain an expression for
the relationship between the top depth of geological body and vertical second derivative or horizontal second
derivative. It shows the same results as magnetic Tilt-Depth. In addition, we deduce the V2D-depth of
gravity anomies based on the third derivative for depth determination. This result is same as results
from those based on the vertical second derivative of the magnetic field. Our results reveal that the
Tilt-Depth method applied to gravity is a higher first-order derivative than the magnetic field. A nu-
merical experiment demonstrates that the method is effective. To that end, the proposed method was
used to process gravity data in a case study of the Shilu iron ore deposit. The results show that the
Tilt-Depth method identified the weak gravity anomaly produced by deeply buried ore body, and also
obtained convincing spatial parameters including location and depth of ore bodies.

Key words: gravity exploration; boundary analysis; Tilt-Depth; Shilu iron ore deposit
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