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Acquire sound source distribution characteristics corresponding to different 

regions of a to-be-designed vehicle and sound source devices respectively, and 

establish an in-vehicle noise simulation-prediction-analysis model based on the 

sound source distribution characteristics

Perform noise prediction based on the in-vehicle noise simulation-prediction-

analysis model iteratively until a predicted noise value          satisfying a 

minimum total cost for in-vehicle noise reduction is outputted and a difference 

between the predicted noise value          and a target noise value         is less than 

a preset difference. The noise prediction is performed by taking a sound 

transmission loss         of each of the different regions of the to-be-designed 

vehicle and a sound power         of each of the sound source devices as an input 

to the in-vehicle noise simulation-prediction-analysis model, the noise prediction 

starts with an input of initial sound transmission losses and initial sound powers 

and iterates under a constraint on a total cost for in-vehicle noise reduction
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Acquire a design parameter of each of the different regions of the to-be-designed 

vehicle and a design parameter of each of the sound source devices which are 

used to obtain the predicted noise value 

Design a vehicle based on the design parameter of each of the different regions 

of the to-be-designed vehicle and the design parameter of each of the sound 

source devices
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Acquire initial design parameters of the vehicle

Acquire, based on the design parameter of each of the different regions of the 
vehicle, the initial sound transmission loss of the region

S201

S202

Acquire, based on the design parameter of each of the sound source devices, the 
initial sound power of the sound source device

S203

Perform the noise prediction by inputting the initial sound transmission loss of 
each of the regions and the initial sound power of each of the sound source 

devices to the in-vehicle noise simulation-prediction-analysis model, to obtain an 
initial predicted noise value

S204

Perform calculation under the constraint on a total cost for in-vehicle noise 
reduction and based on a multivariate non-linear programming theory, to obtain 
the minimum total cost for in-vehicle noise reduction, the increment           of the 
sound transmission loss of each of the different regions under the minimum total 
cost for in-vehicle noise reduction, and the decrement          of the sound power 
of each of the sound source devices under the minimum total cost for in-vehicle 

noise reduction

S205

Determine an acoustic requirement indicated by the increment              of the 
sound transmission loss of each of the different regions under the minimum total 
cost for in-vehicle noise reduction and an acoustic requirement indicated by the 
decrement            of the sound power of each of the sound source devices under 

the minimum total cost for in-vehicle noise reduction

Determine, based on the acoustic requirements, a design parameter and a new 
sound transmission loss corresponding to a noise reduction scheme for each of 
the different regions, and a design parameter and a new sound power of each of 

the sound source devices

Perform the noise prediction by inputting the new sound transmission losses and 
the new sound powers to the in-vehicle noise simulation-prediction-analysis 

model, until the predicted noise value        satisfying the minimum total cost for 
in-vehicle noise reduction is outputted and the difference between the predicted 

noise value and the target noise value        is less than the preset difference
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