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On-line Prediction Model of Oil Content in Oil Discharge Monitoring
Equipment Using Parallel TSK Fuzzy Modeling

WAE EAH R HES AN
(Gyeongdong Baek, Jaewoo Cho, Moon-Ho Chei, and Sungshin Kim)

Abstract: The oil tanker ship over 150GRT must equip oil content meter which satisfy requirements of revised MARPOL 73/78. On-
line measurement of oil content in complex samples is required to have fast response, continuous measurement, and satisfaction of
+10ppm or £10% error in this field. The research of this paper is to develop oil content measurement system using analysis of light
transmission and scattering among turbidity measurement methods. Light transmission and scattering are analytical methods
commonly used in instrumentation for online turbidity measurement of oil in water, Gasoline is experimented as a sample and the oil
content approximately ranged from 14ppm to 600ppm. TSK Fuzzy Model may be suitable 1o associate variously derived spectral
signals with specific content of oil having various interfering factors. Proposed Parallel TSK Fuzzy Model is reasonably used to
classify oil content in comparison with other models. Those measurement methods would be effectively applied and commercialized
1o oil content meter that is key components of oil discharge monitoring contro! equipment.

Keywords: ODME, oil discharge monitoring equipment, oil content, paralle]l TSK fuzzy model, turbidity analysis
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Fig. 1. Schematic diagram of oil discharge monitoring system.
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Fig. 2. Experimental equip. of oil discharge monitoring system.
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Table 1. Root mean square errors of learning and test in each oil
content prediction models.

RMSE
Linear 3-input TSK Parallel TSK
leaming test learning test learning test
97704 | 151928 | 0.6852 | 1.9595 | 0.1389 | 03474
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Table 2. Comparison root mean square error among oil contents.

ppm (mg/l) RSP
Linear 3-input TSK Parallel TSK

626.96 44.5374 0.7258 0.1594
587.77 3.5854 0.5851 0.2117
553.29 2.8451 5.0012 0.5181
494.98 19.7372 3.0886 0.1180
408.78 3.9942 1.2549 0.3569
348.28 8.6764 0.3891 0.0250
268.65 143320 0.1177 0.0710
200.00 3.1443 0.1925 02492
138.24 71757 1.2546 0.0678
71.16 1.5426 0.8671 0.0634

14.05 5.1197 1.6467 04811
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