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Identification of the Chip Form Using
Back Propagation Algorithm
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ABSTRACT

A major problem in automation of turning operation is the difficulty in obtaining a sufficient and
reliable chip control. Therefore it becomes desirable to find a method which can detect the chip form.
In this paper, a method of the identification of chip form using output of pyrometer and neural
network technique is developed. An efficiency of developed method is examined by experiments in

turning and the validity of it is confirmed.
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P Incident Energy

a Stefan — Boltzmann_constant
(5.67x10 W m™%- K%

£ Emissivity

T Absolute Temperature
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Fig. 1 Constitution of pyrometer
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Table 1 Supervised data for learning

Input Pattern Desired Qutput Result
Xtn-5 | Kto-a | Ktn-3 | Xtn-2 | Xtn-1 | Xtn | Stable |Usable | Unstable
0.355(0.355|0.3560.356(0.355|0.354] © 0 1 Unstable
0.359]0.3580.358/0.357|0.356]0.355| 0O 0 1 Unstable
0.3610.360|0.358{0.355|0.353(0.353| 0 0 1 Unstable
0.366]0.366)0.367]0.369{0.370)0.370), 0 0 1 Unstable
0.372|0.3730.372|0.369]0.368|0.365] 0O 0 1 Unstable
0.382]0.38210.3810.380,0.381 {0381 0 0 1 Unstable
0.384]0.38410.384|0.383|0.383|0.381] O 0 1 Unstable
0.37510.374|0.372}0.370{0.371]0372|] © 0 1 Unstable
0.381]0.38210.382(0.384(0.384(0.383) 0 0 1 Unstable
0.381)0.37810.376|0.374|0.37410.373) © 0 1 Unstable
0.313[0.315(0.316{0.31610.317|0.316] O 1 0 Usable
0.303]0.30610.307|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
0.3040.302|0.29810.293{0.290|0.288] 0O 1 0 Usable
0.286]0.28710.289)0.290]0.291/0.292]] 0O 1 0 Usable
0.297(0.29610.2940.29210.290{0.290{ 0 1 0 Usable
0.29810.298)0.289|0.290/0.291 [0.293| 0 1 0 Usable
0.204]0.294]0.294|0.294|0.292{0.290| © 1 0 Usable
0.288]0.286|0.284|0.28310.283]0.283] 0 1 0 Usable
0.28410.286|0.287{0.287(0.287[0.287|| © 1 0 Usable
0.166)0.16710.169|0.169]0.16910.169; 1 0 0 Stable
0.167(0.164(0.157]0.150]0.146 (0.143 1 0 0 Stable
0.143|0.14310.143|0.145(0.14610.148 1 0 0 Stable
0.14810.146]0.145j0.153{0.146[0.142) 1 0, 0 Stable
0.139]0.138|0.138|0.139]0.139]0.142) 1 oI o Stable
0.14210.14210.14210.141{0.139{0.139) 1 0 0 Stable
0.141{0.143]|0.143]0.143]0.145|0.146 1 0 0 Stable
0.257/0.24010.228/0.222/0.219/0.221)) 1 0 0 Stable
0.035/0.035|0.0370.035(0.03410.032 1 0 0 Stable
0.032/0.031|0.031 |0.031]0.032(0.032]| 1 0 0 Stable

Table 2 Implementation results

Input_Pattern QOutput Desired Result
Xtn-5 | Xto-g | Xto-3 | Xtn-2 [Xtey | Xta | ST | US | UST | result
0.376]0.375]0.374]0.373]0.372}0.373)] 0 0 [099] UST | UST
0.36910.371|0.37210.37410.374|0.372]| © 0 {0991 UST }j UST
0.36710.364/0.361]0.357)0.356]/0.359 O 0 | 099 | UST | UST
0.374|0.372{0.371|0.371|0.370{0.370| 0 0 | 089 | UST || UST
0.35610.352|0.35510.35410.350(0.349] 0 0 | 099 | UST j UST
0.300/0.301|0.300(0.301 {0.301|0.300)} © 0.90 | 001 US us
0.200|0.29010.291 |0.290|0.289j0.294] 0 | 0.89 | 0.01 us us
0.28310.2830.28210.28410.293(0.306] 0 | 091 | 001 us uUs
0.321]0.322{0.322]0.321|0.319|0.318] 0 | 0.90 | 0.01 us us
0.321(0.312]0.312|0.313]0.315{0.316] ¢ (080} © uUs us
0.216|0.221 |0.231 |0.240|0.247 [0.252] 1 0 0 ST ST
0.24910.24910.249(0.249/0.250{0.253] 1 0 0 | ST ST
0.184,0.195|0.20210.209(0.212{0.214] 1 0 0 ST ST
0.240/0.245)0.243/0.240/0.237/0.238] 1 0 0 ST ST
0.218]0.219]0.222]0.222[0.224{0.225] 1 0 0 ST ST

(F) ST : stable, US : usable, UST : unstable
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