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Fig. 1 Schematic of the dissolved oxygen sensor
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Fig. 2 Schematic of the system hardware structure
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Fig. 3 Block diagram of the voltage follower principle
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Fig. 5 Block diagram of the filter amplifier circuit principle
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Fig. 7 Simulation diagram of the fitting curve
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Fig. 8 Temperature compensation model of slope K,
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Tab.2 Temperature compensation test results

TR/ C ‘ {J:'%'IEL‘F%’M%%%#& ‘
B &k R
5 0.020 6 0.020 616 7 0.000 016 7
10 0.016 7 0.016 652 4 0.000 047 6
15 0.0133 0.0133595 0.000 059 5
20 0.010 8 0.010 704 7 0.000 095 2
25 0.008 5 0.008 654 7 0.000 154 8
30 0.007 3 0.007 161 9 0.000 123 8
35 0.006 2 0.006 2357 0.000 035 7
40 0.005 8 0.005 800 0 0.000 000 0
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Tab.3 System test monitoring data

TR/ C A (mol/L) X2 /%
PRUER RUfE
30 7.46 7.502 0.56
20 9.53 9.404 0.58
10 11.52 11.611 0.78
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Abstract: A polarographic dissolved oxygen detection system is studied in this paper to understand the dissolved
oxygen electrode excitation source, high-precision signal sampling, software calibration, and temperature compen-
sation for overcoming the influence of temperature on the dissolved oxygen sensor during dissolved oxygen detec-
tion. Further, a polarographic dissolved oxygen sensor detection circuit is designed by analyzing the working prin-
ciple of the polarographic dissolved oxygen sensor. Subsequently, a hardware temperature compensation circuit was
designed based on the NTC (negative temperature coefficient) thermistor according to the temperature characteris-
tics of the dissolved oxygen electrode. The software temperature compensation model is established using the least
squares method and the RBF neural network. The temperature compensation experiments are conducted using satu-
rated distilled water. The experimental results prove that the relative error and sampling fluctuation of the dissolved
oxygen detection system are within 1% after temperature compensation, considerably reducing the nonlinear error

associated with the sensor. The measurement accuracy and stability can satisfy the application requirements.
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