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Overview: In the field of VR, spatial sound rendering technology plays an increasingly important role. The spatial sense 
of sound plays a very important role in enhancing the immersive sense of the user in the VR scene. At present, the ad-
vanced space sound rendering scheme is mainly divided into two types: the sound waveform and the ray-based tracking 
algorithm. Recently, important research includes the following points: Tsingos proposed a dynamic spatial sound ren-
dering method based on culling and clustering, which made it possible to process large-scale sound sources in real time. 
Moeck considered the visual factors during clustering, which reduced the clustering cost. The new algorithm proposed 
by Schissler eliminated the impact of obstacles on the clustering results. Tao et al. proposed quantization noise suppres-
sion method based on fractional Fourier transform to improve the quality of the audio signal sampling. Based on the 
virtual scene containing hundreds of movable sound sources, due to the high computational cost of clustering stage, the 
traditional spatial sound rendering scheme often takes up too much computing resources, which has become a bottle-
neck in the development of VR audio rendering technology. In this paper, we improve the processing speed of sound 
rendering and the operation efficiency of the entire system by adding the average angle deviation threshold in the clus-
tering step. In addition, we design and implement a perceptual user experiment that validates the notion that people are 
more susceptible to spatial errors in different types of sound sources, especially if it is visible. Based on this conclusion, 
this paper proposes an improved method of sound clustering, which reduces the possibility of different types of sound 
sources clustering. Summarized as follows: focusing on rendering of complex virtual auditory scenes comprising hun-
dreds of moving sound sources using spatial audio mixing, we propose a new clustering algorithm considering average 
angle error. We presented an effectiveness of our algorithm over specific condition to reduce computational costs 
caused by frequently clustering. In addition, the result of subjective experiments expresses that the clustering of different 
types of sound sources will cause more spatial information errors. Using this result, this paper proposes a method based 
on sound source label parameters, which solves the problem of clustering different kinds of sound sources. In the end, 
three scene experiments verified the feasibility of the new method. 
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