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ABSTRACT

In this paper, a neural network estimator which
estimates the output of the wide range oxygen sensor is
proposed. The neural network estimator is constructed to
give the output of the wide range oxygen sensor from rpm,
fuel injection time, throttle position, and output
voltage of the exhaust gas oxygen sensor. And, using this
estimator, PI controller for air-fuel ratioc control is
designed. Experiment results show that the proposed
method gives good results for SONATA cngine under light

load and constant rpms.
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Table 1, Root mean square error ( load = 0 )

AU 3070l o | U 1570 o
1000 rpm 0.0011592 0.001236
1500 rpm 0. 0015890 0. 0013302
2000 rpm 0.0014107 0.0016126
2500 rpw 0. 0016643 0.0017107

X 2. BFasoa (Fivl 2F A 3R
Table 2, Root mean square error ( load : 4.84 - 13 )

A &= | FIHHP) B Abg et
1100 rpm 4.84 0.007536
1300 rpm 6.06 0.008029
1500 rpm 7.50 0.010653
1900 rpm 10.3 0. 008620
2300 rpm 13.0 0.008414

X 3. Fdue] wa (PRI
Table 3. Comparison of the lambda ( load=0 )

2upE K 247148 PlAo]
Au&E | B |(mEUA | ¥Z . |EEUA
1000 rpm {1.006433 |0.015503 {1,011509 |0,014008
1200 rpm |1.005738 |0.013497 |1.009831 |0.011427
1300 rpm |1.007542 |[0.013957 |1.006190 |0, 006450
1500 rpm {1.009243 |0.015551 |1.007137 |0, 007806
1700 rpm |1.007357 (0.017902 |1.004155 |0.006132
2000 rpm [1.005075 |0,015546 |1.002603 |0, 005327
2500 rpm |1,029582 |0.013246 |1.009567 ]0.007130
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4. 93 &9 vla ( B3l )
Table 4. Comparison of rpm ( load=0 )

2Uye} ECU 247\ 448 PLAo|
dues | W@ |[Eewun | B2 | Bewn
1000 rpm | 1048.5 14.5 1049.5 14.7
1200 rpm | 1212.0 13.0 1210.4 17.1
1300 rpm | 1317.2 16.7 1319.4 1.1
1500 rpm | 1569,6 9.5 1566.5 9.7
1700 rpm | 1792.5 9.2 1795.3 9.1
2000 rpm | 2083.1 8.7 2087.8 8.2
2500 rpm | 2503.8 11.9 2529.2 9.2

3 5. $37] AHE AojAle Fdv
(R3t7t 23 e 2¥)

Table 5. A when the estimator is used for control

( load : 5.86 - 12.79 )

AU&E | F3HHP) 3 ZEW2
1100 rpm | 5.86 1.406325 | 0.006225
1400 rpm | 8.40 1.006126 | 0.007266
1500 rpm | 9.50 1.005950 | 0.006909
1900 rpm | 12.79 1.006886 | 0.008775

E 6. 27 AHE AMojAe dA&x
(Rs7h 2F e 29)
Table 6. RPM when the estimator is used for control

( load : 5.86 - 12.79 )

AA&E | H3HHP) B FEEAL
1100 rpm | 5.86 1141.5 3.1
1400 rpa | 8.40 1399.2 3.8
1500 rpm | 9.50 1519.1 3.7
1900 rpm | 12.79 1920.7 3.2
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fuel(n) : output of injector (fuel injection time, msec)
rpm{n) : RPM
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Fig 3. Block diagram of the experimental appartus
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