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Chopper stable speed control system based on PID in NIR spectrometer
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Abstract: In order to reduce the frequency fluctuation of modulating signals of the raster scanning
spectrometer modulator and improve the spectrum detection precision, a high-performance stable
speed control system based on proportional-integral-derivative (PID) algorithm was proposed. The
control system of the modulator mainly comprised the H-bridge drive circuit, optocoupler, voltage
comparator and single-chip-machine microcontroller. The modulating frequency of the modulator was
monitored in real time through single-chip-machine, optocoupler and voltage comparator. By using the
difference between average value of the measuring frequencies corresponding to all teeth in the modu-
lating disk and the target frequency as the frequency error, the control output was calculated via the
PID algorithm, regulating the timing counter of the single-chip machine to output the pulse width
modulation (PWM) signals. The H-bridge circuit drove the DC motor, ensuring the stability of the
modulating frequency. It is verified that the modulating frequency fluctuation decreasing from 5. 67 Hz
to 3. 01 Hz compared with the phase-locked loop control system of spectrometer modulator, and the
spectral Signal-to-Noise Ratio(SNR) is effectively improved from 1 885 to 4 156. The proposed PID
control system can enhanced the SNR of the spectrometer with considerable stability.
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