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Abstract: The detection of dissolved oxygen concentration has great significance in aquaculture and environmental
monitoring. In this paper, we introduce an optimized design for the measurement of dissolved oxygen based on fast
digital lock-in. Using a fast digital lock-in algorithm and oversampling technology, fast-phase demodulation of the
signal is realized. First, the phase difference between the demodulated and modulated fluorescence signals is de-
termined, and the dissolved oxygen concentration is calculated using the Stern—Volmer equation. We then analyze
the influence of modulation frequency on the measurement results, select the appropriate modulation frequency for
measurement, and use the least squares method to fit the measurement results. The coefficient of determination
R-square for this study was 0.999 25. A comparison with experimental data revealed that the relative error of our
proposed method was less than + 1.5%, the relative standard deviation was less than 4%, and the stabilization time
was less than 50 s. The optimized design introduced here has high measurement accuracy while also simplifying the

hardware design and reducing cost.
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