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Fig.1 Schematic diagram of the structure of the two-

electrode Clark type dissolved oxygen sensor
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Table 1 Response time and output current of the dissolved

oxygen sensor with different anode lengths
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5 300 55 35 16.924  194.17
6 380 75 40 16.753  194.17
7 460 105 60 15.076  349.52
8 540 180 75 14.221  644.66
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Fig.6  Regression curves of various performance indicators of the dissolved oxygen sensor
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Fig.7 Calibration curve of the dissolved oxygen sensor
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Fig.8 Measurement stability and residual current

F3 TR AL IR T AL S it I e 2 2R
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Optimization of a trace dissolved oxygen sensor
based on an extreme learning machine

ZHENG ZhiCheng CHEN Juan”

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: As a key indicator of water quality testing, dissolved oxygen concentration has important applications in
environmental monitoring, food processing, electrical power, electronics and other industries. Using an extreme
learning machine algorithm based on genetic algorithm optimization, a model for predicting the relationship between
the electrode length, output current and response time of a self-made sensor has been established. The contact area
between the anode and electrolyte was optimized, and the measurement stability and accuracy of the self-made sen-
sor were verified. The results showed that when the ratio of the reaction area of the anode to cathode is about 33,
the residual current of the sensor is less than 0.2 pA, and the rising and falling response time is less than 60 s.
When the experiment was repeated five times, the results showed that self-made sensor has good stability. Com-
pared with the commercial sensor, the measurement error of the self-made sensor is less than 1% , which indicates
that it has high measurement accuracy.

Key words: electrode; dissolved oxygen; genetic algorithms; extreme learning machine regression; error analysis
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