ISSN 1002—-8684
CN 11-2122/TN

udio Engineering 7
PEANATENERT rEEFFRAREST SEAFHT RFHERHET 44T (2 I4243)

AWV tFEGEREBIRAE

LRSS EEERe  FEEA. BET. T
. ST, ERANUE. FRWE. RAER. THR
N S F—(AERNESHRADY,

an) bk e

(

)
; é@
B8 L
-1} ; o >
“——‘. £

2 Iﬁmlgﬁlﬁm
-] Kl
O
N . . ,«/
-1} = j &
N ‘ S Y !\.f
8 THES, BABXE ‘
i bt JtEEAREUFILEZ7 S &
B B4 100015

BiE. 010-59570300 ’

f5E. 010-59570388 ’
= M. www.aotev.com
B
Fﬂ
B
ZE 019EFAESNACERS BRitLsBEaNTS R OB RS EERYES TSRS
Bl e T | mrem—— o F
& e Pt B
H PR T S e al ; ="
hR

ISSN 1002-8684

6> %@l%?&ﬁfﬁiﬁ\/ CHEAERAR) 1836 AR
‘Hl”l HPZ RS 2-355  RESMRS. M814 MR 20.007T

9 H?

710027868202



udio tngineering

1977

dE@FFHNK AN
A #FFH KT N F
4~ 8 #® F 41 F
@ F # & f F

FEHBA
HE f R AR TR A ]
FIMERAL
FEL AU FEL P P S I
([ B RHE AR B A B 5 = AT RT )
T InERAL
HEEB TR ER TR
PEEBTHRERE TS
HEERDSEW TR RS
o T oo T R A
XHFE(
Bl 2R 9 R 7 ot o R M B A s
oh [ R AT
HhE AR R TR
[ B SRR ROR R B
Yt H AR
CHUPEIR ) G
F & B =
Bl EH & g
w® B H fF A
B &R G
=] i 010-63287428
FEFHEME  dianshengjishu@163.com
FFEME  www.videoe.cn
Wt % &B  010—59570093
ERNREIT PEMRBEERA IR TET TR
ESN2&IT  TEERRER SR AR A
(bt 399 {544

ISSN 1002-8684
AL g OO0 1002-5654
RENREEEEH RS o T

BN Rl BTSSR EA TR A ]
M&ZRS 2-355

E/MLE M314

ITRAR  EES R / AT
ZiTRIE] B 5 HiR

FHEM 2000 7T

o HE JERUEIBHXIEAIRELE S 7
HREIZRAS 100015

E )ﬂ 2020 F 44 55 6 H12 424

1 RIPRTEEERPCIHERTY F R 5K
&b, W, B, AR,
i K, X FR, K@
11 ZHEEREKEFEYAAMES 0
Fk, RR A

14 R FVCHAREREFHEFLAAAELTLARAELEEFRLSN

Wiyt e R AR
o FEER

16 R 5 5049 5 18] vé o A% ve) Fo 3R R R & 3238
T ARGE B Be
o KEILTE

g CRES FF- T
o IEERA

28 —HAETREGFIRANEG SHIEERF T W& ETAED

7k |, R
o AmssSkERE
32 KREE A0 P B R Gk £ [ dm 4%
o FFHIE
36 A3k W S K 51 G B RERARMIET Tk
40 ERBERAEFTEZROEZIETEEHER FEE
43 HUBAFEE REL VAR TR £ * &
47 AK BHF VAL p ek F LSRR [ 46 T
o MK IR

51 ESE—AelFr@ AR FTHEREEEETS
AR, HelH



o SR

A"u' 20206

e it @@ 58 kK A B AR BRI B I B T A S
KA

66 AR kM BB R 5 AR
B A, BRR, R EE, R

‘ 70 ZAARALIE B 6GIEAT R W %k
¢ 74 R R AR TRk XA IE S TR

XA, ENF, ALK
76 FEABA ISR X AL AW A b ik it KA, Kb

81 AT CAN BZ&e95 G4 Bizh &G X ity ar %
¥ I A
ZISZ 1;“ Pl =N 83 SGT MOS B 545 At 575 5
7N H
LT W, AR, AR
o BEREAE
4 N\ 87 #EwRE P55 89 %A EB-ESPRIT fi%
TR 454} EATF, LEE
N 91 A TIBAHRABAMEN TRy BHK
y >
FRFAT Ak & 42, R, AT
BN ERIEI 5 R 95—k AR T I IR 0 R A TH A
RARBIF, E#HSFH RFEH, FHIA, AR
rR%ES 98 fEAaFeSteR B AT 5 AT B AR A7 BT R
\ J # .4 R, TEX
101 & T K4 rbit 1 M % 694 30 & 4 B 4715 5 LOFAR £3%
FRAT R MR, A, 2R
C wmEm ; » ~
= 104 AR TIHERR G RT REBBATALN K R %
JUCH AR ) SR CE, 2 ¥ .ox M, EIE=M, L%
15 % e RAUAS B 75 1, B LA 3 N
S M 3 T K % SC 5 AR AP B S 107 A TREF T 09 AR 6] Ak
BCCSCE A AW . BRI A
2590 NE £
BT B (AL Ol % R I 2 ) TR, BEF, A
SLEL, TR, BITERL, (iR % 111 T o 05 54 4 R 5 Ak A 7 ok
3 AL 1 AT (05 T RCLE HE SR 3 0 4
F O RER ) S R AL E A BREE, HILF
PR ) AR B T =
R RO . A S A R E o IS
B LR B B, R AR T W i
AT, AT o] B o AN AR 5 A A Yo e s o e o
WLEE 9 SR04 B AL i R % 4 CFFRE AR AT A RATAM 5 ) SAT
B {3 43 . 4% 0t 7% 0 Wik, s, £ %, 2 R
(BEEA) HEE

N




AUDIO ENGINEERING

Monthly( Issued first in 1977)

A LEADING TECHNICAL MAGAZINE
ON AUDIO NATIONWIDE

Competent authority:

China Electronics Technology Group Corporation

Sponsor:

Research Institute of TV and Electroacoustics
(CETC No .3 Research Institute)

Editor and publisher:

Editorial Institute of Audio Engineering

General distributor for domestic subscribers:

China Post Group Beijing Newspaper and Magazine

Distribution Bureau

General distributor for foreign subscribers:
China International Books Trading General Company
(P.0.Box 399, Beijing China)

Chief Edtitor: Xue Jing

Deputy editor in chief: Lei Ming

Editor: Ge Cun  Guo Fangyuan

ISSN 1002-8684

China Standard Serial Numbering:
CN 11-2122/TN

Post office distribution code: 2—-355

Distribution code abroad: M814

Editing department telephone:
010-63287428

Contribution Website: www.videoe.cn

Address: No.7B, Jiuxiangiao North Road, Chaoyang District,

Beijing, China
Email: dianshengjishu@163.corn

Printer: Langfang Luode Xingkong Color Printing Co., Ltd.

Issuing Date: 5th monthly
Pricing: US $20.00 (outside China)

Assistant sponsors:

® Audio Engineering Division of CIE

® Consumer Electronics Division of CIE

® Professional Committee of Audio & Video Projects of China
Audio-Video Association

® Electroacoustic Device Division of China Electronic

Components Industry Association

Supporters:

® National Testing and Inspection Center for
Radio & TV Products of China

® China Audio Industry Association

® Audio Engineering Division of China Acoustics
Institute

® Standardization Administration of China on

Electroacoustic

MAIN CONTENTS  Vol44, No.6, 2020 Accumulated No.424

System Engineering

1 The Design and Debugging of Sound Reinforcement System of Command
Hall of Shenzhen City Operation and Management Center
LEI Ming, XIE Haixiao, GU Keming, LI Yuanmin,
WEI Min, LIU Suiqiang, ZHU Xiangqian
11 Construction and Realization of Jiangxi Radio Station’s Media Studio System
LI Xiaobo, DENG Jiaxin
14 Design and Application of Remote Simultaneous Interpretation System
Based on Video Conference in the International Conference of Beijing
Winter Olympic Organizing Committee
HUA Kan

Acoustics Foundation

16 Horizontal Comparison of Room Response in Home Listening Room and
Suggestions for Improvement

GU Lingiang, XIE Xuan
Underwater Acoustic Engineering

24 Research on Total Least Squares Underwater Short Baseline Location

Algorithm Based on Taylor Series Expansion

HOU Hua, HUANG Dingsheng, GUO Shengjie, CHENG Meng
Voice Technology

28  An Approach for Voice Activity Detection Based on Noise Recognition and
Multi—feature Ensemble Learning

TIAN Ye, ZHANG Xiaobo
Loudspeaker and Microhone

32 The Design Case on Al Loudspeaker System
CHEN Bingzuo

Sound Broadcasting

36  Research on the Development of 5.1 Surround Sound Technology in Radio Station
SHEN Fangjing
40 Multi Track Recording and Mixing of National Orchestral Music
LUO Jiejun
43 Audio Production Plan for TV Broadcast of the 9th BRICS Summit
GUAN Tong
47  Selection and Exploration of 3D Sound on 4K UltraHD TV
CHEN Chundan

Network Multimedia

51  Integrated Experimental Platform of Virtual and Physical Innovation

Universal Electronic Technology

XU Yao, ZHANG Yonghua, HAN Jianfeng



¥ ks sl

L RF N A AR GBI L fF4 5000 &
VAN R, RSN 2R A2 4L
R
2. KRR BAEATE R AL, W RS
[RIE BN B2 U
3. KRR, A SIms T KA R E L
T LA S BRI . E-mail TR )72,
4. LB HSE GBSO H . FI5E, i
TFEBHI H FR R S 3 A SEIE A &2 Bl
itk o
5B FRAUE S SO, VR B S | Gk
2 E S S 30k
(1) SCBIERTE 20 LA, HPaesc g —3K.
(2) VR BT N AR L FR AN 2 S0 SR
(3) THENEW RSB . Ik G55 (5)
s, FR—BRERALE 100 ~ 250 2 [H]
KA HE 3 ~ 8 1>,

(4) hWEIRESSH (PEEARESZOE) 5
HRR) -

(5) 2% SCHRFE SR BT HES Y, 25504
XS%EbR GBIT 77142015,

6. IWSUNBELR

(D) FEFAEE I TAERIS SC, R ISR HRTE T
VU, SRR, AR SR AR KA
B IHERICIR .

(2) B, RMMHZESY, REAES CFERA
WAER ., B, REGEW . 5%, #l, @il
=43k,

(3) AR . e, AT /AT
Bep U S NS, IHEEM R
WA . SO B H PSS E 2
PSSRSO SRR

(4) XHFLid s AtEn SCEs, BrwR sk
MRS ST FEEK. RSN
SN IR

(5) BHESCEEN B RS, EBIRAL, FEARIERESC
FYHRSCRRAN o Z i SCRE R E B S 28 Sk

(6) AT & FREA 46 58U S ER N E AR
FHZSCH I SO IR RS . SR i
M . B G55 T RICAe,

7R VEE A . TAERA . @5
hE iR  BEAR ARG B TEA (BRI EEE,
SRR IATEE 2L

8. I AL R4S R (www. videoe. cn) #ffi -

9. ZiiE ER A EI R MR S, SR 30N TAEH N
WAWEE SRS, 18 01T LA R H RGO
ARS8, B —fetk. Mz B
AT A i SCERASHIN 2R 48 R, e s
SRR R — 2%, A HIA RO
SEFHTEAE I

(HERAR) wmiES

Parts and Applications

58

66

70

74

76

81

83

Study and Optimization Design of Electromagnetic Electroacoustic
Transducer Performance Il : Modeling Analysis and Experiment
ZHANG Hongxiang
Design and Research of Ultrasonic Rangefinder
SHI Yang, YANG Aoni, WU Ruojie, XU Qiang
The Operation and Maintenance of Three—phase AC Voltage Stabilizer
SHEN Linglin
Research of Validation to the Equivalence of Electromagnetic Tensor’s
Expressions in the Metamaterial Cloak
LIU Ye, LI Zhuying, XIA Jiangmin
Circuit Design of Magnetic Coupling Resonance Wireless Charging System
ZHANG Xinliang, WU Kaiwei
Research on Software Design of Auto—body Electric Control System Based on
CAN Bus
HU Yanan
Study and Analysis of Capacitance Characteristics of SGT MOS
REN Lili, LI Jiancheng, GUO Ronghui

Communication Electroacoustics

87

91

95

98

101

104

107

111

Real-valued EB-ESPRIT Algorithm for Acoustic Vector Signals
SHI Chaoyu, WANG Zhiqiang
A Frequency—domain Sparse Auto—encoder Based Neural Network for Music
Source Separation
CAO Cai, WU Xiukun, LIU Huaping
A Virtual Array Element Technology Based on Incomplete Circular Array
WU Bingkun, ZHANG Xinhua, YANG Lufei
On the Simulation of Ship Radiated Noise Signals” Navigation Feature
ZHENG Yuan, YANG Gang, HE Xianwen
A Study on Signal LOFAR Spectrum Enhancement of Passive Sonar Target
Based on Short and Short Time Memory Network
YANG Lufei, ZHANG Xinhua, WU Bingkun
The Insertion Loss Testing System of Optical Fiber Acquisition Link Based
on Broad Spectrum Light Source
LI Qin, LIU Chao, WANG Yunxiang, MA Yuanfeng
Transient Noise Suppression Algorithm Based on Deep Learning
CHEN Rongguan, XUE Jianqing, CHEN Dongmin
Infrasound Event Location Method Based on Bayesian Point Estimation

WANG Zhifeng, WEN Hongbo, YANG Lixue

Standards Testing

114

Analysis of "The Reference Program Source for Subjective Assessment of
Acoustic Quality"
XIE Haixiao, FAN Jiajia, WANG Xing, WANG Bin



