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Abstract

To investigate the problem of detecting the direction of sound sources with specific features in long-
term signals, this project proposes a voice signal activity detection method based on multi feature
adaptation for detecting long-term array signals. By combining the Multi Subspace Fitting (MUSIC)
algorithm with Voice Activity Detection (VAD) technology, a new signal processing method is

IR

MESIH: 4o, MR, BECRE, FMJEK. B TR IE S I S S I R et ). tHEURE 5 R, 2025,
15(4): 394-405. DOI: 10.12677/csa.2025.154112


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2025.154112
https://doi.org/10.12677/csa.2025.154112
https://www.hanspub.org/

B AV

proposed to improve the detection and localization accuracy of signal sources with obvious features
and specific target attributes. By setting adaptive thresholds based on the MFCC features and energy
features of voice signals, voice activity detection can be performed on specific sound source features
to improve the accuracy of voice activity detection. Then, the direction of arrival is determined by
detecting active voice signal segments, and the MUSIC algorithm is used to detect specific sound
sources in different time periods and source directions in long-term signals.
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Table 1. Coordinates of the elemental stereoscopic array
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2 y 222.4280
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3 y ~502.2046
z 168.5859
x ~13.7957
4 y ~14.8519
z 261.8348

Figure 1. Test scene diagram
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Figure 2. Results of human voices and urban noise
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Figure 3. Directional results of the human voice component in urban noise
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Figure 4. Directional results of the urban noise component in human voices and urban noise
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Figure 5. Directional results of the mixed component of human voice and urban noise
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Figure 6. Results of human voice and tank noise
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Figure 7. Directional results of the human voice component in tank noise

B 7. NFEIERRENABRRMELER

DOI: 10.12677/csa.2025.154112 402

R =SS


https://doi.org/10.12677/csa.2025.154112

X U BRI kT R R A AT I A5 SR 110 B, AnlE 8 TR

(0,0 markers : sources found

¢ (degrees)

-150 -100 -50 0 50 100 150
0 (degrees)

Figure 8. Directional results of the tank noise component in human voice and tank noise
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Figure 9. Directional results of the mixed component of human voice and tank noise
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Figure 10. Comparative experimental results

10. JFELSEILER

FE 10 75, AT B IE R EE IER R A T HAh S UM RV T T, fE(E ML -5 MBI T
EHZRATIBEIER] 70%.

EHEWmHE

AFFRAABILLRHATE X F: €, Al ER R Rt #80E 24058, Jbad 102600, TWiH: Jbsmi
HELZ RSB I H (KM202110015001); b 5E BRI 2Bt # S B 0 H —— TRAES 5 N1
RIBCA A O RS A O Y 5 0L RE 13 5 BT 5 5 92k

SE 3k

[1] A&, F7598. HeTHrE P AR B Seml B A R [I]. ACEREIR, 2014(8): 32-34, 37.

(2] APEAS, SR, SR ST G729 [ FIE R SR E R AR I VAR U] T RAL AR S M, 2007, 43(34):
57-60.

[3] i, 5, AR REMLT 2 S5REE 1 BERE &b s II[I]. 155 402, 2020, 36(8): 1205-1211.

[4] RHTHE, EMRLL, AR, T B OGN PR B I B R A R i A U [T]. THENLRLE, 2015, 42(9): 83-85, 117.

[5] Bao, X. and Zhu, J. (2012) A Novel Voice Activity Detection Based on Phoneme Recognition Using Statistical Model.

EURASIP Journal on Audio, Speech, and Music Processing, 2012, Article No. 1.
https://doi.org/10.1186/1687-4722-2012-1

DOI: 10.12677/csa.2025.154112 404 THENUR S 5 R H


https://doi.org/10.12677/csa.2025.154112
https://doi.org/10.1186/1687-4722-2012-1

B AV

[6] Kang, T.G. and Kim, N.S. (2016) DNN-Based Voice Activity Detection with Multi-Task Learning. IEICE Transactions
on Information and Systems, 99, 550-553. https://doi.org/10.1587/transinf.2015ed18168

(7] 3R, 2T A A 78 4% 0 2% ) A 8 AT FE[D): [ A AR 3], Abat: rp R e A 20k JT T, 2021.

[8] Catic, J., Dau, T., Buchholz, J. and Gran, F. (2010) The Effect of a Voice Activity Detector on the Speech Enhancement
Performance of the Binaural Multichannel Wiener Filter. EURASIP Journal on Audio, Speech, and Music Processing,
2010, Article ID: 840294. https://doi.org/10.1186/1687-4722-2010-840294

[91 Zhu, Z., Zhang, L., Pei, K. and Chen, S. (2023) A Robust and Lightweight Voice Activity Detection Algorithm for
Speech Enhancement at Low Signal-to-Noise Ratio. Digital Signal Processing, 141, Article ID: 104151.
https://doi.org/10.1016/j.dsp.2023.104151

[10] Kucuk, A., Ganguly, A., Hao, Y. and Panahi, LM.S. (2019) Real-Time Convolutional Neural Network-Based Speech
Source Localization on Smartphone. IEEE Access, 7, 169969-169978. https://doi.org/10.1109/access.2019.2955049

[11] Varzandeh, R., Doclo, S. and Hohmann, V. (2024) Speech-aware Binaural DOA Estimation Utilizing Periodicity and
Spatial Features in Convolutional Neural Networks. IEEE/ACM Transactions on Audio, Speech, and Language Pro-
cessing, 32, 1198-1213. https://doi.org/10.1109/taslp.2024.3356987

[12] skzmhh, k. —FEET MUSIC HiERI%E 5 5 DOA ffith[J]. FAEHIA, 2023, 47(10): 97-99.

DOI: 10.12677/csa.2025.154112 405 THE LR 5 R


https://doi.org/10.12677/csa.2025.154112
https://doi.org/10.1587/transinf.2015edl8168
https://doi.org/10.1186/1687-4722-2010-840294
https://doi.org/10.1016/j.dsp.2023.104151
https://doi.org/10.1109/access.2019.2955049
https://doi.org/10.1109/taslp.2024.3356987

	基于语音活动检测的阵列信号测向研究
	摘  要
	关键词
	Research on Direction of Arrival Based on Voice Activity Detection
	Abstract
	Keywords
	1. 引言
	2. 阵列信号模型
	3. 基于语音活动检测的阵列信号测向算法
	3.1. 自适应的语音活动检测算法
	3.2. MUSIC阵列信号测向算法

	4. 实验结果
	4.1. 语音信号采集
	4.2. 语音信号活动检测结果
	4.3. 本文算法性能对比实验结果

	基金项目
	参考文献

