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A Study on the Determination of 3-D Object's Position
Based on Computer Vision Method
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]F Abstract }

This study shows an alternative method for the determination of object's position, based on a computer vision method. |
This approach develops the vision system model to define the reciprocal relationship between the 3-D real space and 2-D |
image plane. The developed model involves the bilinear six-view parameters, which is estimated using the relationship
between the camera space location and real coordinates of known position.

Based on the estimated parameters in independent cameras, the position of unknown object is accomplished using a
sequential estimation scheme that permits data of unknown points in each of the 2-D image plane of cameras. This vision
control method is the robust and reliable, which overcomes the difficulties of the conventional research such as precise cak
ibration of the vision sensor, exact kinematic modeling of the robot, and correct knowledge of the relative positions and
orientation of the robot and CCD camera.

Finally, the developed vision control method is tested experimentally by performing determination of object position in
the space using computer vision system. These results show the presented method is precise and compatible.

Key Words : Computer Vision(7 58] H]A), Image Plane(c]v]X] W), View Parameter(A] Ztulj 7§ ¥ 47), Calibration( %),
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Fig. 5 Position errors of target point in x,y,z coordinate accord-
ing to the change of the number of measurment data for
the known points in thrajectory #1

Table1 For trajectory #1 & case |, the estimated position
errors of the target cue (150, 396, -220) according to
the change of the known point measurement data

Number of
measure- Fx error Fy error Fz error
ment data
6 -3.921206 | 11.801453 -8.298595
8 -1.224305 | 2.239264 -0.688947
10 0.126732 0.344649 -2.039420
12 -0.983952 1.637435 -1.962097
13 -0.888588 | 2.186619 -1.696916
14 0-062088 0274278 0460152
15 -0-313896 | -0-002589 1-404659
16 0171562 | 0-562804 0-317252
dehde 34 93te) W8S UehhQet Fig 59 Fig. 6

At 3R H(25)8 A8 X ¥ 27t 2o B 2
7ol 928 EAISHG,

WA RE 10 Bale] AWRW, BASI 2 52
2EY 2PE ¥A Ul B QA 2 W3} BAo)
W 7 eAgEEo] B 48 RS Fig. 59 Table 1
& B3t & 4 9ok 2, gein WA dely A4t B
& 5%, 92 M7 HolE7t 2R 2HEA Aol A
$% 339 24 949 A4 9429 24 25
Hohe AL ¢ & Yt



g A LA A8A A6% 1999. 12.

100 ~B—W- ex error
.- ey e
S oz amo)
50+
25+
GRS S .
W ——y -
00+ // ey Lt

.25 4 '
50 -I\

75 -4

Position error(mm)

-10.0 4

-1254

T T T T T
8 10 12 14

Measurement Data

Fig. 6 Position errors of target point in x,y,z coordinate accord-
ing to the change of the number of measurment data for
the known points in thrajectory #2

Table2 For trajectory #2 & case [, the estimated position
errors of the target cue (150, 396, -220) according to
the change of the known point measurement data

Number of
measure- Fx error Fy error Fz error

ment data
5 -2.523628 | 9.940190 -9.666098
9 -10.738621 | -2.603376 -4.584002
11 -0.141407 1.057853 -1.861105
12 0.562841 1.503217 -1.866342
14 0.053629 0.031155 1.654823
15 -0.358402 | 0.757409 0.266795
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