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The introduction of industrial intelligent robot using vision sensor has been interested in
automated factory. 2D and 3D vision sensors have used to recognize object and to estimate
object pose, which is for packaging parts onto a complete whole. But it is not trivial task due to
illumination and various types of objects. Object image has distorted due to illumination that has
caused low reliability in recognition. In this paper, recognition method of complex shape object
has been proposed. An accurate object region has detected from combined binary image, which
has achieved using DoG filter and local adaptive binarization. The object has recognized using
neural network, which is trained with sub-divided object class according to object type and
rotation angle. Predefined shape model of object and maximal slope have used to estimate the
pose of object. The performance has evaluated on ETRI database and recognition rate of 96%

has obtained.

Key Words: Intelligent Robot (X|S& =), Object Recognition (S

Binarization (23& 0| 3})
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x = the distance from the origin in the horizontal axis
y = the distance from the origin in the vertical axis

o = the standard deviation of the Gaussian distribution
cm = central moment

0 = the slope of maximal axis
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W(Artificial Neural Network), <5 &§+7](Nearest
Neighbor Classifier), 2JA} 27 YF(Decision tree)
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Fig. 4 (a) Binary image of multiple objects on natural
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Table 1 Performance of object recognition

Class No. of rec. i.mage/ No. of rec. i-mage/ Recog.
No. of test image | No. of test image | rate
(with back light) |(with natural light)| (%)
SAl 279/288 278/288 97%
SA2 265/288 285/288 95%
SA3 287/288 284/288 99%
SA4 273/288 276/288 95%
SA5 259/288 265/288 91%
Total 1,363/1,440 1,388/1,440 96%
- = e ol wet 150705 A8k
= ags dAste] g5 =4 G did
AAE B AAGNA 53 A Gl W
: 9122 Table 19 LFehASich

SFFAIZL = A G sl 14 dFal 4
Fig. 7 (a) Object detection (b) Multi-object recognition T A FE AA B4 G thalA 100%e] <l
(c) Estimation of maximal slope A5 Fgold £ glgith wHFE ALgsle] &
53 4% 144087 A 2HellA 5T EA
Fig. 72 Z%¥ ol dauzlgs A8% =4 4 A4 1,440%0] 3k Topl AXES F I AZ
A A AR £8 B2 ol&d uE 24 2,880% 7he-dl 2,751 <28 F 96%°] 2
A4 B A F4E T3 =49 A 4= F AES HER AT
4 A% A34E e Zlojth AE A vaA kARl EAl 914 des
A=A A A" 1A Ass Bt el glov vjd 4" A daAe =
a}7] 91ste] ETRIGNA 53 dlojEro]~ 424 rgoll gk Bl wkAL gFow s Ao 54 4
o Al 640x480 719 B/ 4,140 Ak 5 b o]l elde] yEwth I E=ielA
FA71aL 2,880 Fdel disl HAESE A T =A I A=HE Y dPeETH =
96% <1AE 9 5% ol AAM 4 2AE d& Al d9s HdE=star dAsk=d B 0.033%7F
At gts 2 HAEC A3 JAS Fig 1 28 Eo] AARE =4 124 Alxdd g&FoR
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