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A Study on Marker—less Position and Orientation Measurements
Based on Image Feature Points Focusing on Homography
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ABSTRACT

This thesis describes a vision-based marker-less approach for the real-time measurement of the position and orientation relative to a
target object. Such marker-less measurement without the installation of transmitter-receivers or artificial markers is an optimal solution
to expand the application of position and orientation measurements. The proposed approach is focused on a homography estimated
from image feature points for real-time position and orientation measurements of a target which has poor texture or redundant features.
As an application for measuring the position and orientation of a target which has poor texture and shape changes, a monocular camera-
based measurement of a palm is described. As the other application for measuring the position and orientation of a target which has
redundant features, a stereo camera-based measurement for relative vessel positioning without any installation on a target is also
described. Results of these applications will demonstrate that the proposal is applicable and useful for the real-time position and

orientation measurement of a target which has poor texture or redundant features.
Keywords: Marker-less Measurement, Position and Orientation, Image Feature Point, Homography
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Fig.1 Hand segmentation: (a) a captured RGB image, and (b) the
extracted hand region excluding low brightness region.
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Fig.3 Measurement of a hand model: (a) an input image with detected
object-points and a pasted AR marker, and (b) an obtained hand-model.
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Fig. 4 Qualitative comparison between displayed objects based on the
postures of the AR marker and the palm: (a) captured images, (b)
displayed objects based on the posture of the AR marker, and (c)
displayed objects based on the posture of the palm
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Fig. 5 Overview of the proposed measurement system for vessel
positioning.
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Fig. 6 Configuration of the camera unit.
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Fig. 7 Estimation of displacement between two image frames: (a)
reference image and detected feature points using SURF, (b) detected
feature points from an image captured at a slightly different position, (c)
matching results of feature points, and (d) matching results without some
outliers and estimated translation.
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Fig. 8 Geometry for the position and heading.
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Fig. 9 Condition of the experiment in water.

Table 1 Average errors and standard deviation of the measured
positions and headings under the condition with roll motion of the
model vessel.

Parameter Average error Standard deviation
X 0.053 m 0.037 m
y 0.027 m 0.024 m
0 0.58° 0.39°
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