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Abstract

In this study, system of object recognition independent of translation and rotation using ultrasonic sensor
and neural network is presented. The object recognition rate is 92.3[%] in spite of changing output neuron
space size of SOFM neural network from 4Xx4 to 10X10 and iteration from 10 to 50. The experimental

results show that the proposed system of object recognition can be applied to the object recognition field of
intelligent robot.
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Table 2. Invariant moment vectors for square block
invariant vector| original 2cem left | 2em right | 2em up Z2em down | 45° rotation
$ 0.162835 0.162835 0.162835 0.161925 0.162835 0.164352
$2 0.000206 0.000206 0.000206 0.000526 0.000206 0.000322
¢ 0.000078 0.000078 0.000078 0.000016 0.000078 0.0
¢4 0.0 0.0 0.0 0.0 0.0 0.0
$s 0.0 0.0 0.0 0.0 0.0 0.0
$s 0.0 0.0 0.0 0.0 0.0 0.0
¢ 0.0 0.0 0.0 0.0 0.0 0.0
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Table 3. Invariant moment vectors for rectangular block
invariant vector| original Zem Zem Zen Zen 45° 90° 135°
left right up down | rotation | rotation [rotation
$1 0.172389 | 0.173323 | 0.172389| 0.171476 10.171376 }0.173700 {0.171376 [0.174500
b2 0.003017 | 0.003277 | 0.003017| 0.003080 { 0.002906 | 0.004076 | 0.002906 |0.004477
$3 0.000032 | 0.000059 | 0.000032 | 0.000007 0.0 0.0 0.0 0.0
b4 0.000001 | 0.000001 0.0 0.0 0.0 0.0 0.0 00
#s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
¢s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
$7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
H 4, AFH BYO SHXME WH
Table 4. Invariant moment vectors for cylindrical block
invariant vector original 2em left Zem right 2cm up Zem down
$1 0.157544 0.159568 0.158923 0.158668 0.159246
$2 0.0 0.000265 0.000260 0.000108 0.000265
$3 0.0 0.000009 0.000011 0.0 0.000076
$a 0.0 0.0 0.0 0.0 0.0
¢s 0.0 0.0 0.0 0.0 0.0
b6 0.0 0.0 0.0 0.0 0.0
$7 0.0 0.0 0.0 0.0 0.0
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Table 5. Invariant moment vectors for regular triangle biock

invariant vector| original Zem Zem Zen Zem 45° 90°
left right up down rotation | rotation
¢ 0.249000 | 0.225000 | 0.312500 | 0.273000 | 0.249000 |0.210648 | (0.249000
$2 0.040401 | 0.030625 | 0.097656 | 0.052929 | 0.040401 | 0.018460 | 0.040401
¢s 0.001558 0.0 0.0 0.002898 | 0.001558 | 0.000826 | 0.001558
$4 0.000124 0.0 0.0 0.001311 | 0.000124 | 0.000216 | 0.000124
¢s 0.0 0.0 0.0 0.000003 0.0 0.0 0.0
b 0.000025 0.0 0.0 0.000286 | 0.000025 | 0.000022 | 0.00025
$7 0.0 0.0 0.0 0.000001 0.0 0.0 0.0
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