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Abstract

This document describes a geometric model and an algorithm for measuring an object’s
position by analyzing a camera image set diagonally upward. This method requires
only half as many cameras and image processors as those required by a conventional
three-dimensional position measuring method with stereo images. While the coordinate
transformation method from an image coordinate system, using a 3 x 4 matrix, to an
oblique plane is known, this method requires six or more known reference points in order
to decide all the parameters of a determinant and also has a problem of not being able
to use the object’s height information. The method described herein has advantages
such as having only two reference points and also being able to incorporate a function
of correction using the object’s height information.
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Fig.1 Example of measuring a vehicle position using a camera image
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Fig.4 Example of a camera image of a refer-

ence point set on a road
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Table 1 An example of experimental results
E{5 AR - JREAT FHAE Rz
HATES| B (m) | #E(m) | B (m) | B (m) | B (m) | #m) | B (m) | # (m)
J1 A7 11 335.00 ) 62.00| -60.00 { 10.00 | -60.15 9.93 -0.15 -0.07
256.00 | 275.00 | -60.00 -5.00 | -60.03 -4.99 -0.03 0.01
AT 2| 63.00 | 114.00 | -54.60 7.00 | -54.58 6.97 0.02 -0.03
199.00 | 83.00 | -50.00 | 10.00 | -50.14 9.69 -0.14 -0.31
217.00 | 307.00 | -50.00 -5.00 | -50.12 -4.99 -0.12 0.01
410.00 | 131.00 | -43.50 6.00 | -43.52 5.81 -0.02 -0.19
A7 3 | 264.00 | 104.00 | -60.00 | -10.00 | -60.07 | -10.07 | -0.07 -0.07
191.00 | 341.00 | -60.00 | -20.00 | -60.00 | -19.93 0.00 0.07
9 AT 41 199.00 | 64.00 | -45.00 | -10.00 | -45.01 | -10.00 -0.01 0.00
258.00 | 307.00 | -45.00 | -20.00 | -45.04 | -20.07 | -0.04 -0.07
444.00 | 83.00 | -36.60 | -10.10 | -36.53 | -10.20 0.07 -0.10
7 A7 5 | 130.00 | 98.00 | -43.50 6.00 | -43.57 6.19 -0.07 0.19
242.00 | 57.00 | -40.00 | 10.00 | -40.11 9.90 -0.11 -0.10
164.00 | 267.00 | -40.00 -5.00 | -40.07 | -4.90 -0.07 0.10

Fig.12 Photo of experimental position measurement (ordinary vehicle)
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