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Identification of the Chip Form Using Neural Network

Jae-hyung Sim*, Hyeog-jun Kweon**, In-hwan Paik***

ABSTRACT

A major problem in automation of turning operations is the difficulty in obtaining a sufficient and reliable

chip control. The chip should be detected in order to provide a optimum chip control for unmanned turning

operation.

Using the difference of energy radiated from the chip, chip patterns are estimated using pyrometer. From
the initial output from the pyrometer, chips are identified according to the backpropagation algorithm
developed in the research. The learning system developed in this work can be applied in real-time control
of turning process with minor modification in drive system.
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Fig. 3 Measurement system of emissivity energy
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Table 1 Supervised data for learning
Input Pattern Desired Output

Xlo-5 | Xln ¢ [ Xla-3 | Xtn-z | Xta-1 | Xta | Stable |Usable| Unstable Result
0.3550.355(0.356{0.356{0.355/0.354f © 0 1 [Unstable
0.35910.35810.358{0.3570.356|0.355  © 0 1 | Unstable
0.36110.360]0.35810.355/0.353/0.353( 0 0 1 §Unstable
0.3660.366|0.367{0.368/0.370|0.370] 0 0 1 |Unstable
0.372(0.373|0.372{0.3690.368/0.365 © 0 1 HUnstable
0.382/0.382/0.381{0.3800.381 [0.381} © 0 1 lUnstable
0.334{0.384|0.384]0.383(0.383[0381] © 0 1 JUnstable
0.375(0.374|0.372}0.370[0.371 jo372}  © 0 1 [Unstable
0.381{0.38210.382/0.384[0.384/0.383] o 0 1 fUnstable
0.381}0.378]0.376[0.374[0.374]0373] 0 0 1 {{Unstable
o313]0a15[0316[0a16[0317}0316] 0 1 0 Usable
0.303}0.306[0.307|0.307/0.308[0.308] 0 1 0 Usable
0.306}0.304(0.301|0.300]0.300{0.300) © 1 0 Usable
0.304{0.302[0.298/0.293/0.290}0.288] © 1 0 Usable
0.28640.287(0.2890.200/0.201{0.292§ © 1 0 Usable
0.297}0.296[0.294|0.2920.200{0.290f o0 1 0 Usable
0.208]0.298(0.289/0.200{0.201 |0.203f © 1 0 Usable
0.2940.294]0.2040.294|0.202|0.200 © 1 0 Usable
0.2880.286(0.2840.283|0.283/0.283| © 1 0 Usable
0.284/0.286(0.28710.2870.287 0287 © 1 0 Usable
0.1660.167|0.169[0.169/0.1690.169[ 1 0 0 Stable
0.167]0.164]0.1570.150{0.146{0.143]] 1 0 0 Stable
0.1430.143]0.143]0.145]0.146{0.148] 1 0 0 Stable
0.1480.146[0.145]0.1530.146{0.142f 1 0 0 Stable
0.139[0.138}0.138{0.139]0.139[0.142] 1 0 0 Stable
0.142}0.142}0.14210.141{0.139]0.139] 1 ] 0 Stable
{0.141]0.143/0.143}0.143[0.145/0.146[ 1 0 0 Stable
0.257]0.240{0.228}0.222|0.219[0221 1 0 0 Stable
0.035(0.035(0.03710.035/0.034/0.032] 1 0 0 Stable
0.032/0.031 {0.031{0.031 |0.032[0.032] 1 0 0 Stable
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Table 2 Implementation results

Input Pattern Output Desired
Xto-s | Xta-4 | Xto-3 | Xta-2 | xto-1 | Xta | ST| US [UST| resuit Result
1.1571.084(1.088}1.0871.085/1.085|| 0 | 0 | 1 | Unstable|Unstable
0.860(0.853|0.863]0.864(0.866[0.872]f 0 | 0 | 1 [ Unstable [Unstable
0.704/0.703]0.702{0.699{0.700{0.703)l 0 | 0 | 1 [ Unstable [Unstablc
0687|0681 [0.676}0.671]06e8lo661] 0 | 0 | 1 [[Unstable junstable
0510]0510{0500{0.507]0506]0508] 0 [ 0 | 1 |Unstable[Unstable
0310]0.317]0.332]0.349]0.361]0.369[0.24] 080] 0 | Usavle | Usable
0.305]0.311{0.313{0.310}0.290§0.313[/0.01{0.99] 0 || Usable | Usable
0.297(0.304]0.308|0.305|0.302}0.302{|0.01] 1 | 0 || Usable {| Usable
0.330{0.335{0.338]0.341(0.345(0.344]0.08[ 0.91| 0 || Usable | Usable
0.282(0.283(0.283/0.284[0.286]0.287)0.03( 0.99] 0 || Usable | Usable
0.284/0.280{0.278[0.217|0.220{0.217]0.91]0.16| 0 | Stable | Stable
0.154/0.235]0.281[0.188{0.182}0.165{0.95]0.15| 0 [ Stable | Stable
0.089]0.093]0.096)0.099]0.10310.103] 1 | 0 | 0 || Stable || Stable
-.007}~.011-.013]-.011]-.009|~.008f 1 | 0 | 0 | Stable || Stavle
-171)-1m -1 -a72)-072|-072) 1 | 0| 0 [ Stable || Stable

ST:stable, US:usable, UST:unstable
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