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Development on a System for Predicting the Welding Parameters

Using a Al Technology
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Fig. 1 Optimal neural network
architecture for predicting bead
geometry
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Table 1 The result of various network

configurations with the error back-

propagation algorithm

Conﬂgul’atlon Trammg , e ‘
~ 1 RMS ‘error || RMS “error |7 time(s)
3-2-1 2.3272e-2 0.6404 6.98
3-4-1 2.1782¢-2 0.4745 7.00
3-6-1 2.6664¢-2 0.5237 7.11
3-8-1 2.7203e-2 0.7768 7.20
3-10-1 2.8318e-2 0.7638 7.24
3-12-1 2.8541e-2 04172 7.25
3-14-1 2.8673¢-2 0.8236 7.27
3-16-1 3.1151e-2 0.9488 7.40
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Table 2 The result of various network
configurations with the LM algorithm

Confi , Training + ~Testing - CPU
onfiguration RMS error | RMS error | time(s)
3-2-1 3.7405¢-3 0.7570 10.70
3-4-1 8.4505¢-5 0.0357 11.20
3-6-1 5.6373e-4 0.0401 12.76
3-8-1 1.6977e-4 0.9835 14.84
3-10-1 2.8743¢-4 1.7903 17.43
3-12-1 5.6296e-4 1.7822 20.60
3-14-1 6.8854¢-4 1.6404 24.03
3-16-1 1.7223e-4 1.7546 30.52
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Fig. 2 Performance of the error back-propagation
algorithm and the IM approximation algorithm
for predicting bead geometry

71 A3 ARRE A Y3l F7F A
He PAEY o3 J3n gan=E ¢ LM ¢
1EEFE o83y NEd AAY 2dn 4y
A7E Hu3yc A3E 2dy 4= ¢ AY
AF}E S Jveid vz N @ dge
Fig. 3o Jelygith LM ¢3ue&L ol &3 4l
A% 2do] AgAad HHHAE AFd o

gAy dudZug v=ga dEgel o A
dS 4 & AAd

E .

:§19 . ¢ [

3 . ¢ '

ml'l :

[ 1 2 3 4 5 6 7
Trial numbers

Fig. 3 Comparison of measured and calculated results
using two training algorithm
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