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Abstract; With the rapid development of the domestic automobile industry and body lightweight, the
NVH ( noise vibration harshness, NVH ) performance of automobiles has become an important
indicator for evaluating automobile comfort. In the traditional passive vibration and noise control
technology, the control of noise is mainly to analyze and optimize the structure of the vehicle body by

adding sound insulation and sound absorption materials. The passive noise control method has a better
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control effect on high-frequency noise. However, the effect of low-frequency noise control such as
road structure noise is not obvious, and it is not conducive to the lightweight and cost control of the
car body. The active noise control technology can effectively control low-frequency noise without
destroying the weight of the vehicle body. The above application has become a hot spot in the
automotive NVH industry. In particular, the new energy electric vehicle do not have an engine and
lose the “masking” of engine noise, which will increase the sensitivity of the car’ s noise, and the
problem of car road noise will become more prominent. Aiming at the problem that the quality of
reference signal selection has a great influence on the noise reduction effect of the active control of
road noise system, this paper proposes a method of selecting reference signal by combining the Multi-
coherenceAnalysis and the Operational Transfer Path Analysis ( OTPA ) technology. First, the
principle of OTPA technology and Multi-coherenceAnalysis is explained, and then a large number of
vibration sensors and microphones are arranged on the body structure of the test vehicle and at
different positions in the vehicle to collect vibration and noise data under different operational
conditions. The different noise components of the target noise at the controlled position are separated
to obtain the road structure noise separated from the target noise at the position to be controlled;
Then, based on the Multi-coherence Analysis method and the Multi-coherence Analysis method
combined with OTPA technology, the corresponding multi-coherence coefficients between the vibration
reference signal and the target noise and the road noise separated from the target noise are calculated
respectively, and two sets of reference signal combinations with strong coherence with the target noise
are selected; Finally, the optimized two sets of reference signals are combined in the vehicle road
noise active control system model for simulation verification. In the frequency range of 20 ~400 Hz
under 80 km/h operational condition, using the reference signal combination optimized by the Multi-
coherence method, the average noise reduction of the system is 2.9 dB(A), and the peak noise
reduction at the frequency of 210 Hz is 12 dB(A) ; using the reference signal combination optimized by
the Multi-coherence method combined with OTPA technology, the average noise reduction of the system
can reach 3.7 dB(A), and the peak noise reduction at the frequency of 210 Hz is 14.2 dB(A) ; in the
frequency range of 20 ~400 Hz under 120 km/h operational condition, using the reference signal
combination optimized by the original Multi-coherence method, the average noise reduction of the
system is 1.6 dB(A), using the reference signal combination optimized by the Multi-coherence method
combined with OTPA technology, the average noise reduction of the system can reach 2.7 dB(A). It is
proved that the reference signal combination optimized by using the Multi-coherence method combined
with OTPA technology can filter the reference signal combination with better coherence and improve the
noise reduction performance of the active control of road noise system.

Key words: OTPA ; multi-coherence method; RANC; reference signal
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