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An Application of Computer Vision System
for the Point Position Determination in the Plane
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ABSTRACT

This paper presents the application of computer vision for the purpose of determining the position of the
unknown point in the plane. The presented control method is to estimate the siXx view parameters
representing the relationships between the image plane coordinates and the real physical coordinates. The
estimation of six parameters is indispensable for transforming the 2-dimensional camera coordinates to the
3-dimensional spatial coordinates. Then, the position of unknown point is estimated based on the estimated

parameters depending on the cameras. The

suitability of this control scheme is demonstrated

experimentally by determining of position the unknown point in the plane.
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Fig. 3 Average error in case of known position
data n= 1, 2
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Table 1. The estimated position of the
unknown point according to
variation of number of the known
points and circle

Fx Error Fy Errar | Av. eror
8points |-0.035951 [0.417293 0.418839
) 6points [0.088935 10.432991 0.442030
C‘;‘ile 4points [-0.179216 |0.392258 0.431259
@=34|3points |-0.224051 |0.253001 0.337947
Zpoints [0.370245  10.465331 0.594655
lpoint [6.970629 |-16.428185 117.845866
8points [-0.007319 |0.413068 0.413123
) (6points 10.004503  |0.428760 0.428784
circle 4points [0.039169  0.443327 0.445054
@ =68 |3points [-0.128786 0.301569 0.327917
Zpoints [-2.849940 |-5.257161  [5.979958
Ipoint 18520392 |-28.139081 [33.686983
8points {0.099999 10.361153 0.374742
circle [6points {0.115401 10.458981 0.473266
#3  |dpoints [0.131256  0.170926 0.215508
@=103points ]0.151592  |0.365364 0.395564
2 [2points [-1.363908 |-2.654205 |2.984213
Ipoint [31.677712 |-39.942362 |50.979111
8points [0.106460 |-0.014756 |0.107478
circle [6points |0.180284 10112602 0.212559
#4  |4points [-0.059873 |-0.154528 [0.165722
@=20 3points [-0.076369 [-0.396920 ]0.404200
4 Zpoints [23.020117 140.958581  |46.984371
1point |81.678105 [-82.861502 |116.350081
8points {0.365209 [-0.697830 10.787619
circle |6points [0.669997 | -0.419663  0.790578
# |4points [~0.188401 |-1.132479 [1.148043
@=303points |-0.068240 -1.200825 (1.202762
6 Zpoints |42.340462 |75.714126  |86.748738
1point  |161.446309 |-117.793918 |199.850739
8points [0.294203 |-1.484114 11.512994
circle |6Points 10.754341  |-1.103903 _ }1.337024
# |dpoints |-0.321555 |-2.079885  |2.104595
@=40|3points |-0.206131 |-2.326443 |2.335557
8 [2points [68.531180 [122.764494 |140597457
1point }292.953440 (~147.358959 |327.927402
2 1 2 3
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