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Abstract

Most of the current 2-D object recognition systems are model-based. In such systems, the
representation of each of a known set of objects are precompiled and stored in a database of
models. Later, they are used to recognize the image of an object in each instance. In this thesis,
the approach method for the 2-D object recognition is treating an object boundary as a string of
structral units and utilizing string matching to analyze the scenes. To reduce string matching
time, models are rebuilt by means of fuzzy c-means clustering algorithm. In this experiments, the
image of objects were taken at initial position ¢f a robot from the CCD camera, and the models
are consturcted by the proposed algorithm. After that the image of an unknown object is taken
by the camera at a random position, and then the unknown object is identified by a comparison
between the unknown object and models. Finally, the amount of translation and rotation of object

from the initial position is computed.
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Fig. 5 Image processing results of model 1
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Table 1 Classifications of models using optimal
fuzzy C-means algorithm

Class Cx C, | Members Center
1 7.131(0.207 ) 21 22 25 21
2 7.196(1.317112 345 1
3 1.24516.9091 6 10 17 17
4 4.74416.84317 8 9 16 18 16
5 5.801(5.612 |11 12 13 14 15 15
6 5.905|6.317| 19 19
7 3.26616.787| 20 20
8 7.266|0.770 | 23 23
9 7.26510.855( 24 24
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Fig. 13 Image processing results of experiment !
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Table 2 Result of experiment 1

#2 FelaHYS 228 AL PR B4 A4

29 L X, Y(mm) 6(°)
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SCENE Robot position Calculated position Error Matching model

X 227.04 279.79 2.75

SCENE1 Y 224.96 223.09 1.87 6
g -100.95 -101.84 0.88
X 288.84 284.62 4.62

SCENE2 Y 144.04 145.57 1.53 16
é -146.13 31.71 177.84
X 250.59 252.32 1.73

SCENE3 Y 172.44 171.44 1.00 2
4 -132.75 -73.50 59.25
X 221.09 216.22 4.87

SCENE4 Y 133.66 129.57 4.09 11
g -169.45 -168.34 1.11
X 209.15 206.03 3.12

SCENES Y 211.50 222.18 10.68 21
g 19.98 18.53 1.45

Table 3 Result of experiment 2 =Y X, Y{imm) 4(°)
SCENE Robot position Calculated position Error Matching model

X 361.84 367.97 6.13

SCENES6 Y 33.64 39.35 5.71 1
7] -24.37 -86.42 62.05
X 370.65 364.97 5.88

SCENE7 Y 106.07 112.08 6.01 6
7 43.25 45.18 1.93
X 295.99 301.10 5.11

SCENES Y 57.12 63.10 6.98 22
7 -48.26 -225.58 177.32




(c) (d)
(a) Contour of scene 6
approximation of scene 6
(¢) Contour of scene 7 (d) Polygonal approx-
imation of scene 7

(b) Polygonal

Fig. 14 Image processing results of experiment 2
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