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Abstract: In this paper, a narrowband active noise control (ANC) system is established to deal
with engine order noise pollution in the hydraulic excavator cabin. The system incorporates a
delay notch algorithm proposed based on the conventional narrowband ANC algorithm, which
established a secondary path model with delay points. The system replaces the convolution
calculation with the operation of indexing delay points in the process of filtering reference signals,
which improves the computational efficiency. For the passband interference of irrelevant
frequency components in the cabin, a two-stage adaptive notch filter was introduced to enhance
the stability of the system. Numerical simulation analysis and bench experiments verified the
noise reduction performance of the system under interference. The secondary sound source
placement strategy analysis was also carried out together with the real machine experiment with
ANC bench. The results show that noise of the second, fourth and sixth orders of the engine is
lowered by 14.83 dB(A), 20.82 dB(A) and 19.43 dB(A) respectively under steady state
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condition. The indicates that the system has certain practicability in the real-world complex

environment. The system was also further compared with active noise reduction headphones and

passive noise control technology. It is found that the active noise control system proposed in this

paper has good practical significance and development prospects in engineering applications.

Keywords: excavator cabin; active noise control; passband interference cancellation; secondary

sound source placement
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Fig. 1 Principle diagram of narrowband control algorithm
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Fig. 2 Principle diagram of delay notch algorithm combined

with passband interference cancellation
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Fig. 3 Simulation result of narrowband ANC combined

with passband interference cancellation
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Fig. 5 Comparison of error signal in time domain
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