


Bk

DIANSHENG JISHU
1977 ®=&17 AT

& BT LR E R
FEARICXLHRMT
FEMRERLHAT
g FH % MWW

FEBA

e AR AL E Tk fnfg B4k 3R
F I

FH, 490 H, 75 A 5 B

(P EETRERAAFTE =)

WIBHAR
Jb R A P R A (R BOR ) G R EE
BEFTHR U K

itkEss  E=EDF (010)59570226
Hl 4 € MAEER (010)59570238
WITESR  FEWEN (010)59570243
OB BEEE (010)59570242

T E (010)59570248
¥ 3% (010)59570242

FM BRI SRR RETR

RS R PEERESRSEAT
(13 399 f5%)

Bl R BOERESHRAR

—wxim ISSN 1002-8684
R 3 |
TERENS N T12N

mM&EZRS 2-355

EISMLE  MS14

ITEAR 2EEMIER ATETH
#ITRE EA 17 BHR

SPEM 1500 T

o # AEHEREFILRZ TS
RifEit Jvs 743 ARG

I 4RE8 100015

SENRUN®

www.ecen.com.tw

BRIE TR BREAT
SENRUN ELECTRONICS CO., LTD.
ECEN ELECTRONICS CO., LTD.

THRESIE S

TUTEERRNES

2013FEE 37 HELE 2 BWE 339 4

B R

©— FITIRE sTipA iE T AMANA YRR

1 kRmEHHIETY FH AR /X FA

6 T STIPA Wi f % % 3% 3 & Wi E 65 83X /¥ 2

N BRAZXREFLEAS SERGEAK,E BT
® BERSEEHR

14 ZHFERERAEESF BRI Ve AL ES

17 HEBEEF K /HREE

21 BRFHEESHAHBRA(ER) /o B LOBHE NEE SEH
O FHESHEE

25 —#F & T AD99SO #57 & 4 AL B 8y ik it
JEAHK BEE ZTH HER

30 dPMR 47/ %) 8 38 84k 5t JHEETRE OB OKRER

® HBEEM
33 EEREAESKTHEBEEAR
36 ATFRRAgMAELMNGH IBRERALEFTR
40 Moore A E A M HAT 5 LB B E
e WESEEEFY
45 EHFALAR RIS RKT
® KEIR
49 — A EWHERA SRR ENAFEME/ HHE TER, T F
@ BEERK
54 A F MELP &) ik &5 £ 55 %8 H ik
58 A FSTM32 #9#AXEFRANEE/E & HEE
62 K T4 B Rt e PHAT-GCC#EF £ F ik
/AR AL, RER, KR

JHR R, A A
/E s AR EEFR
SRR, 2L, P ER

/R MK BB OF

/E R, B A

O~ HFESLE

66 % F FPGA # CIC ik B #ikitH £ VZ R XD
69 HAERRANBEERALETEAFARESLEHL /HER LRER
74 —#F MPSK 12 5 il 41 % X% 5 5 81 & JEBE K M
o MESZEH

77 BEREEXREREAGHAEEAB Y S

JERE RFHA ENF EER

& THHES &

80 AT GPRSAMEHMMAAE B AL N EITE RN /& E A
84 S ALL K TAT @ P IUH Sk e H b /KSR
87 ARBIERAARELALEMNAEREALA VS T
9 S sEFME RSB ALARTFAER Ve S
\ SNVl bl 94

O LFHT 9



AUDIO ENGINEERING

Monthly (Issued first in 1977)

ALEADING TECHNICAL MAGAZINE
ONAUDIO NATIONWIDE

Competent authority:

Ministry of Industry and Information Technology of PRC
Sponsor;

Research Institute of TV and Electro~acoustics
(CETC No.3 Research Institute)

=ditor and publisher:

Beijing TV & Audio Engineering Publishing House
Seneral distributor for domestic subscribers:
Beijing Newspaper and Magazine Distribution Bureau
3eneral distributor for foreign subscribers:
China International Books Trading General Company

(P.O.Box 399, Beijing China)

{Honorary chief editor: SHA Bing

Director & chief editor: GE Zhifang
‘fice Director: HA Hongjiang

I:xecutive chief editor: SHI Lili

tiditor: YAN Wenwen, DING Xue, PENG Yan

ISSN 1002-8684
CN 11-2122/TN

Post office distribution code: 2-355

Distribution code abroad: M814

Chief editor telephone: (8610)59570226,64313648

t:diting department telephone:
(8610)59570241,59570242,59570243 ,59570248

Advertising department telephone:
(8610)59570229~59570236

Distribution department telephone:
(8610)59570227,64328649

Fax: (8610)64386734,64313648

\Website: http:/ www.tvea.cn

Contribution Website; hitp://AudioE.cn

Email: tvea@263.net.cn

Mail address: P.O. Box 743, Beijing 100015, China

£ ssistant sponsors:

IAagazine code:

® Consumer Electronics Division of CIE

® Professional Commitiee of Audio & Video Projects of China

Audio-Video Association
® Electroacoustic Device Division of China Electric
Component Professional Society
Supporters:
® National Testing and Inspection Center for
Radio & TV Products of China

China Audio Industries Association

Audio Engineering Division of CIE
® Audio Engineering Division of China Acoustics

Institute

Standardization Administration of China on

Electro-acoustics

lIW .

MAIN CONTENTS

1

14
17
21

25

30

33

36

40

45

49

54

62

66

69

74

80

84

87
o

2 Audio Grade Components ER$ 1 B

MEHNEERERLE ey
Phone: 86.7689.28326915 233268925
Fax: 86.768.23328835

E-mail: sales@gsabrielintl.com

www.erseaudio.com

MADE INTHE USA

Vol.37,No.2,2013 Accumulated No.339

AUDIO ENGINEERING-Application of STIPA in Speech Inteliigibility
Sound Reinforcement Technology Discussion of Reverberation Sound Field with
Long Time WANG Qixiang
Debugging Method of Speech Intelligibility Based on Measurement of STIPA
WEI Xing
Survey of Acoustic Environment of Public Canteens of Universities )
ZHENG Xiaolin,ZHANG Siyu
LOUDSPEAKER AND MICROPHONE
Design of High Pressure Electret Condenser Microphone WEI Xiaoling
Discussion in Design of Loudspeaker Line Arrays YANG Dingjun
Latest Progress of International Loudspeaker Technologies(end)
SHEN Yong,FENG Zixin,LIU Yunfeng,LU Zhixiang
PARTS AND CIRCUIT
Design of Frequency Synthesizer Based on AD9959
YAN Chaozheng, TIAN Kechun,WU Ziyong,GUO Zhiwei
Design of Modulation and Demodulation Module for dPMR Standards
CHEN Haifei, CHEN Xi,LIN Xiaokang
ELEMENTARY ELECTROACOUSTICS
Propagation Properties of Electromagnetic Wave in Sea Water
ZHENG Qiang,YANG Rijie
Research of Muzzle Triggering System Based on Delay Autocorrelation Detection
LEl Ming,FU Yongsheng, WANG ZeMin
Numerical Calculation and Experimental Validation of Moore Loudness Model
HU Weijie ,JIN Jiangming,LU Huancai
PSYCHOLOGICAL AND PHYSIOLOGICAL ACOUSTICS
Discussion on Ear Training Methods for Audio Professionals
WU Fan,LIU Zhi,YANG Qing
UNDERWATER ACOUSTIC ENGINEERING
Modified Multibeam Amplitude Comparison Algorithm Based on Sonobuoy System
GOU Yanni,WANG Yingmin,WANG Qi
VOICE TECHNOLOGY
Algorithm of Variable-Rate Classified Speech Coder Based on MELP
XIAO Yujuan,ZHAQO Li
Embedded Speech Recognition System Based on STM32  WANG Chong,SH! Yuxia
Fmproved PHAT-GCC Voice Localization Algorithm Based on Microphone Array
PENG Yingbiao, YANG Zunxian, LIN Zhixian, GUO Tailiang
DIGITAL SIGNAL PROCESSING
Design and Implementation of CIC Filter Based on FPGA XU Yan,TIAN Kechun
Research of Sonar and Image Signal Processing on Submarine Model Obstacle
DU Yungiang,MA Yongliang
WANG Xiaodong,LIU Di

Avoidance System

Research of Modulation Classification Method of MPSK
NETWORK AND MULTIMEDIA

Design of Wireless Sensor Network Node of Environment Monitor System in Smart

Home YUAN Rongliang , WU Zhefu, WANG Xiaoxue , WU Haoquan
PROGRAM PRODUCTION AND BROADCAST

Design and Implementation of Remote Monitoring System in FM Single Frequency

Network Based on GPRS AN Zehua

Exclusion of Special Faults in Radio and Television Wireless Coverage Construction

ZHANG Weigiu
LIN Xinyan

Projects
Intercom System Principle and Application in News Studio
Design and Application of Radio Audio Transmission and Control System

ZHANG Jia



