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ABSTRACT
This thesis is mainly aimed at the combination of motion control and image processing techniques for automated welding
application. Image recognition is based on a modified Hopfield neural network method. The proposed method in this study has the
features of parallel processing, high error tolerance and learning-recalling intelligence capacity. To demonstrate the feasibility and
effectiveness of the proposed method, a Cartesian robot arm on which a CCD is rigidly mounted performs precision position control
over work pieces. Experimental results indicate that the manipulator is successfully applied to the automated welding work.
Moreover, the proposed method significantly enhances reliability, quality and efficiency.

Keywords : Automated Welding Machine ; Neural Network ; Image Vision ; Motion Control ; Servo Motor

Table of Contents
LODO s 120000 s 22100 00 o 22200000000
O e 32210000000 (NN model, Nearest-neighbor model.................. 322200000000 (Internal
Single Mismatches)..........ccocevvvenrenne 102230000 i 20 2.2.4 Dangling Ends.........cccccoovennnnne. 202250
000 (Hairpin LOOPS) ...covvveneeeene 202.2.60 000 (Internal LOOPS) ........vevveee.. 2422700 (BUlgES) .ovvveniieieiieene 262.2.80
00D 00 (Coaxial Stacking Parameters)27 230 0 0 0 O O covvvevvvvevencericcnes 2r240000000000000
................. 28241000000 v 28 242 Mg2+0 dNTPsO DMSOO OO O O .............. 303. 0 0 0 O
O e 31310000000 s 313110000 e 313.1.2 0 NN modelO
OO0000 e 3131300000000000 s 32320000 e 323210000
OO e 3332200000000000 i 3532300000 e 353300000
O s 353310000 2 363320000 e 363.3.300
O e 373340 0 oo 7400000 e 38410000000
.............................. 3841100000000 .veveeee3841200000000000 ee...384.130 00 0
O e 44420000 e 44421000 (Wallace-lkaturarule)0 0000004442200
OO000000 i 5043000 TMODODO i 6l431wGcCO0O000O0ODOOOOODO
O 614320 00000000000000 e 614330 0000000000000O0DO0O0O..... 625.0
O s 66 OO0 e, B8 T [ oo 70

REFERENCES

[1]R.C.Gonzalez, and E.Woods, “ Digital Image Processing,” Proceedings of the IEEE, second edition , rentice Hall, 2002.00

[2]S.L.Bartlett, and R.J.Besl, “  Automatic Solder Joint Inspection,” [EEE Transactions on Pattern Analysis and Machine Intellogence , vol. 10,
no.l, pp.31-43, 1988.00

[BI0000* 0000000000000 0000000000000 0o0oOoooo200306000

[40D0O0* O0D0O0000O0OPCBOOOOOOOOOOOO ODOUOO0OO0OO0O0OO0OO0OOO0ODOOO0OO0OO0OOO0O200106000
[pFlO000* 0000000000000 0000000000 0" 000000000000 000000000200406000
[(l0000* O0D000000000000000000000" 0000000000000 00000o00oooo0Oooonoe2001
ded 00O

[I000O0O* 00D00000O0000000D0O0O000OO0”" 0000000000000 00oDo000bo0oOOoo2002012000
[BI00O0O0*“ 0000000000000 0000DO00D0D0000O0O0" DOO0U0DOO00OoOoDO0OooDoDOO200707000
[9]IN. M. Nasrabadi, and W. Li,“ Object Recognition by a Hopfield Neural Network,” Proceedings of the IEEE vol.21,n0.6, pp. 1523-1535, 1991.01
[10]D. L. Lee,” Pattern Sequence Recognition Using a Time Vary Hopfield Network,” IEEE Trans. Neural Networks, vol.3, no.2, pp.
330-342, 2002.0

[11]W.J. Liand T. Lee,* Object recognition and articulated object learning by accumulative Hopfield matching,” Pattern Recognition , vol. 35,
pp. 1933-1948, 2002.01



“

[12]Jigen Peng and Zong-Ben Xu, “ A Critical Analysis on Global Convergence of Hopfield-Type Neural Networks,” IEEE Transactions on
Circuits and Systems, vol. 52, no. 4, pp. 804-814, 2005.00

[13]Liang Chen,” Pattern Classification by Assembling Small Neural Networks,” Proceedings of International Joint Conference on Neural
Networks, pp. 1947-1952, 2005.0]

[14]H. A. Talebi, and Rajnikant V. Patel, “ A Stable Neural Network Based Observer With Application to Flexible-Joint Manipulators,” IEEE
Transactions on Neural Network vol.17, no. 1, pp. 118-129, 2006.01

[15]Yong Li, Zheng Tang and GuangPu Xia, “ A Positively Self-Feedbacked Hopfield Neural Network Architecture for Crossbar Switching,”
IEEE Transactions on Circuits and Systems vol. 52, no. 1, pp.200-206, 2005.00

[16]Zeng-Guang Hou,” A Recurrent Neural Network for Hierarchical Control of Interconnected Dynamic Systems,” vol. 18, no. 2, pp. 466-481,
2007.0

[l7I0C0C0" OO0OOOOOQOOQOQOO" DoooOooOooOoDo200409OOOO

[18B]JCC0C0CC0O00OO0" DO0OO0O0O0O0O0O0Q0OoOoOO” DooDOoOoDoOoDOoDODOODO19Y409C 00O

[9)CCCO0" DOQOO0O0QO” DOQoQoQoOoQoOoOoDoOooOoO20s060 0000

[20[0C0C00C0000C00O0" U000 O0UO0O0OO0OO0” UU0OUUOULOUOOUOOOO2004030 0000

[21]0CC00" ODOOOO0OO0OO0OO0OO0OO0OO0OO0” DOO0OUOUOOUOOUOOoUOOoOoO2005060 0



