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Research on the slider stroke of robot bending machine based on artificial intelligence
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(Mechanical and Electrical Engineering Department, Fujian Polytechnic of Information Technology, Fuzhou 350003, China)

Abstract: To improve the bending process of metal plate and to meet the requirement of higher pre-
cision, a new technology of robot bending based on artificial intelligence neural network was pro-
posed. The parameters of robot bending plate process were analysed and extracted, and a back prop-
agation ( BP) neural network model via improved algorithm was established. The performances under
different robot bending training functions were compared and a more effective neural network training
function was formulated. Comparison was made between the measured result and BP neural network
preditting (forecasting) result. The results indicate that the BP neural network for robot bending can
determine the slide stroke required by the bending process more accurately, and can improve the
precision of the bending process.
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Fig.1 Basic working principle of robot bending

machine
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Fig.2 The plan schematic of bending stroke
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Fig.3 Schematic of 6-input 1-output neural

network in Matlab
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Tab.1 Partial sample data of robot bending

e ER7vilia R JF 11 5 B JiE ARAR B2 FPEA PR R WHATRE
v A/(°) ¢ /mm V /mm 5, /MPa E /GPa 6/C S /mm
1 90 1.00 16 235 206 25 21.34
2 60 1.20 18 90 7 30 18.44
600 90 1.80 30 205 206 15 22.30
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Fig.4 The training process of standard BP neural

network by traingdx function
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Fig.5 The training process of improved neural net-

work with moving amount
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Fig.6 The training process of Levenberg-Marquardt

improved neural network
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Fig.7 The difference between the calculation result

and the measured result of neural network
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Tab.2 Robot bending angle comparison between the results obtained by empirical equation and preditted

by neural network

WA, RHZRANE  REMANKE | WRGE  REZRAXE  RAMZNSE
mm BT FIRE/ (°) P FAIE/ () mm TS FEE/ (°)  ITTESFAIE/ (°)
500 89°02’ 89°46’ 1700 89°39’ 90°06'

700 90°02 89°48’ 1 900 89°16’ 89°53’
900 89°31’ 90°13' 2 100 89°28’ 90°15'
1 100 89°26’ 89°51’ 2 300 89°46’ 89°48’
1 300 90°40' 89°45’ 2 500 90°11’ 89°45’
1 500 89°25' 90°06' 2 700 89°42’ 89°55’
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