B SHEIHEA ¢

Radio & TV Broadcast Engineering “"-

aEFMESIT Ll ORI T $544% 5545 VOL.44 NO.4

AR % i%"

IPEFX, HMNEIRES

EF, TEELE

EHIESFEAREBRAT
HIIE - JeRhiEiEX TSI S S eRAE1022
EHiE : 010-62986676

J”“HHMLWWN‘M \”“H B R |ﬁlajg§§ﬁrzﬁl§§%rr?§§m£§% E D))




<8P

HEEBATI ERB RS BENFmE=F A

FRE T BiAE

(ZEIE1E RS A E

ExRFELR DA EBERAEGE (LATER “Meb”) BEE~
mAIELSS, EMEIEER BT A RNE =SBt~ REETEL
5. 2SS EENBRR BT R REIRSS .

INEEEREEEAMBZEREE . TENDECRES. I RSN
F. BERARARES[/MFZX BEMIRSESHEMIHIT 150 SH~m. Rl
FRMENSSEEROEIL “BZE. RE. B8 TR 8958, A Bl
mEFT BREXITIDSREIAIERSS .

IRUERIZRINEERER “REHEINE i7&.

LI MISCIGE:
ElZFEILR B S R Bt E i il
ExRFIE LR B EER R AR EER TR

BB i&: 010-86095645 010-86093761 BB : rzzx@abp2003.cn
BEtit: tEHAERRERBE2FRISERKEISHE (100045)



ACM3

FITCAN

ETAoIPHIARIFT—] SR S il RS

==

DB3000R "*? T =
SEEEE sl - -
b =

EXAF

B =7 AolP e

AES67 now !

\

o
2R

AclP/5E {5

e MECEERRT

, REEPINE, RS, B, =R
. SRS R
RS ENEN RS

. T R I i
FERFASIRHES SR

—

[T T S P U Y

I M 3% 1| # A IR

Http://www . fitcan.cn

B AR T EPOREREACMIBER2ETACIP [ AESET-20136E ) AP IS
R, NESHTESETASACIMEDONDEIN0ENAEESSRICTSEEN. CRIDIEHMOSE | #AclPE
[, MADHED. SRS EEIED ) . CSWI0KERAESERE (WAclPED. MADIED. EELATTEmE
0) BREEREGEE. MEPotaiPes  HEREnERSESE e el oS, NERRES THETE
MR | RGP e A T e

kb M SRR SRR R s SRS R0
fi5: 0512-68256269 68090809 68079850/51/52/53

EiliE: 215163
{£H. 0512-68090809-8005



[(W7)'4

IHOABES
G a s
cEatER

hREBAAE SIS
HHEAKTR

TR AL S EEE TS
BNAREREAIER TS
IR ARARAETA

JEST RS R IR A IR A )
Chirsa Digital Video Chlaudibedjing) Technakogy Co.,Lid
ik EETREEE AR TR ER A WS E0eE
HiE. 010-62097T026

Rkt Wi covcioud.com




RENFEBW, MRXERE, BREINESR, RETIRE

B R A XIEFEDTMB. NGB. DTH. AVS+EARHR,
AIBEER. REFNMEXREWRH”mSRARS

o FFmAR7
+ TD-6000RFHFHMESLEIRF
RHMPEG2-TSiR. SD-SDI. HD-SDIFERIRE]. R, IPHERRF; RUSHHNEFENES
EAFl. BERE; REHSBHUAIOEMBRSGZR
+ TD-2013/TD-2031 ithEm&=F B e MY
RENEITESFENESEEIRUATE, STRIEZIEES. JRERIE . SCRISTER .
¢ FFBMESHEVERS (DTMB + AVS+H)
REMFENEH. SIHRE. FRESHEHENEER, REENFR.
¢ RRERREH
REHFEMMG RN RAEN S RURREEES R, BUNEFBRARGEREATHAEHR .

ab 53 = m B _k
FRAEIMY i [EHins 7S LpIES \
_ - b\
o —
@

Eft=lEE
TGRSR

AVS+EEiR Y

BEA: =

a5l

EXZE8iE: 010-86095456  E-mail: tidycast@abp2003.cn



/fBP* BR#xMEmS 0LEL
L I#eanm

EXRFELRBERE
[THER MR R EE AR E RO

ERFE LR B SR BB
Mit W ORI TF 1986 &, 2000 FHiGH
E&RTEERINTERSNFEIMNDATER S
BEEERAMENIR NI BAMERIAEIE
B, BIEBTUHEEA. WUEHTENE=S
BEAGUNA., 2R BB RN LKA
TAEBOMARREBMERFRLE B2
B (ONR) &, IREFASENE, RETR
SO, BRI, N, SHERNRS
Wi, RIS I,

[ERMTEONPORE " B, B, 2E, HUE " WRES, FEHRAENEED,
Hr-fml. EEVAOT AR REERT ORI,

o 352 CNAS FIHERE

IEsaitES AR OET CNAS | I EECEASER
INTTAUR MBS 4 K. 146 F/ PRSI
“EER" IANETHR

o EIRHRLIET B

A gE " - e
WmE (AM) KillgEh P — FERIR, BLIET

. . | | SHEPiIR S
R RENTLNEEEN e semsemesny Y FRGeEEY
==
RETRE 10 A%, 200 S0 HE Rl AACESEERERN | [ RUARGEHSRGERT |
wEHEy, 2aEmE (AR wllg | it SEEIgHSEN
T, i S ry———— HEHE. FEHINE
TAREE Rl SRMAE T ARG S
BB IR R EEH
RO AR JCREN ISk SRR A BB AR408B HEIWRE: 010-86091825
4%: 100866 EBi%: 010-86093725 86093024 {&H: 010-85092088 FAEIE: 010-85092645
HEEWe: R ERE S ERREASEE134 PR O 010-86091652

BRéR: 100045 EBiE: 010-86095453 86093538 86093761
E-mail: jczx@abp2003.cn



sobey

www.sobey.com

BRRS

e RO T SRIERB B ALe

-3 e
ESR3ZIIEES

e ? FRE L, NRRERE SRS ¥
\ QST e A NSRS BRRY
T——— -

ﬂ':‘-s-i“‘” -

&FIE -« -
RESHIBUSRE
et ERELRE, SENEmERENR
AREIENE, FHREER
WEFER, EREUIHCAIRA
FIESHAT R

L
=
{ Lightweight Media Convergence =
: ' Busmesi Solution
i : SHEU, TIEREERRERMSHSIZE .
_ RIS IRARIERINR, EEU—FRS. =
REEENRER SRR, L
2R 118" ERRA TR, BRE .
P RARKISBRASRE=AF=S, FERAE -
SHIER, jT =
) R EREE: pREBh S X FER 2S5 (610041) -;ﬂiﬁ: 86-28-85121111

PRERRIIAES RN BIRRE) Jbsiet: LR RS0 SA7 2 (100125 ) F5iE: 86-10-82862068



[TESHEIEA

Rendia & TV Brosdoast Enginesring ‘&‘

IPEHL. BRNEHFES

EA L F N

ENmSEwCwLN aw
L T R ey

I

H

X

& : EIRFRELRTR SR

F9 : ERFFE LRI BRI HERRREIRR

» WRARS  82-464

GRBINAR . )RR BRFSR i .

¥ . BHERE woiE

BRI % . BNE

o N s E.

PAFES . STE N

Dk e om SRS L .

il R T -

% . EWE BES 0o
W& IRF EAh i R AT

WHR . W

R . W W E P -

% Hi. ke B,

Jbxt 2116 {54 (100866)

010-86093619 (Zuf##K) 010—86092081 (Tiik)
010—86092040 (%&47¥5)

010—86093592

tougao.lieku.tv

AR TIR AT IR

+ A [E 7% B )R

rhE R AR B AR (dExt 728 {54 100011)

PR SEYERNE - 5 L) 0029 B

20.00 9 / A EAMEMR - 20 L /A
ISSN 1002—-4522
CN11-1659/TN

FEBEMESHT TlZORHAT

w tougao.lieku.tv

2017 FE | E 4435 | 5 4 81
BFHOTE

16  HALRE AmelE P ¥ s R T g ——FE CCBN2017 F /85
EBREESHNE

20 S EEIGEALARS AT H S HIETS

24 HGArEEARLES B i N A

27 5.1 FEERSGEESHET R R ALk

RERE

32 ‘KR 5 “RE RALmANE—Z 2017 4 CCBN
FigE

33 s HMEEARTE BT ML Y N R B

38 REIRSURISHRAE) T FR MR A SH R

RS HIE

44  FAEGARGEIILERNZT 58

52 3T Web OS BB & BANEAH

55  RERERFIIMAEREARAME LSS S LG R

60 FARTTRYAE G N 4% i oH it

64 BT EBIERE RSP IINH

67 [P HMmRED AR & & R g b N A

BEMLE

71 EFHEHERM + 7 H IPv6 Z % IR e v L i)

76  XTF DWDM RZLIEME RIS B 10 507 05
79 St FTTH J5 BB S5 5%

83 T M RH X B BRE & ¥ AT

87  FERGEBMIRENTES RN B4 TR R

EANER=F V)] R

FEM
FEZR
787, PRFR

EFIY

&R
CO=

RIE

HICE

=4, 18, WA, bim, AR
HER, T

FRER

nlh\ﬁy 5@&
(SE 3

E, EH
FitE, REE
RineA



3yt i

Bluetop Technology

(¢

BRI, BhiagE. R, Kb AL

PSR AR

DTMB/CDR/FM%R & #: {% T&EMBBURBERNZES

{E /1858 /— R =N AS I A4 (Y TEREHECUFEHESMERS
¥1=F B3] Loader & 4 88 HWERARENLEYN R4t
MPEG2f& i R iX/FREF BPEFTHENEERS

SIS SIC R B&plin{E S KNEER S




[TESHEIEA

Rndia & TV Broadcast Enginoering ‘&‘

IPEHL. BRNEHFES

EA L F N

MBI alimmcsis s

H X

FEEMERBT Tz ORRET

= tougao.lieku.tv

& [ — ] %
B - E%%ﬁlﬂtﬂﬂﬁr%:E\E NP
) EREE R B AR B WA= - 82-464

B SHRAEAR) REEZHELRTRSRTE , BRFE DR AR ER
MR 0, 15 B0 e R B R AR T s RRAMT HRMBHEOR, R’
e @R , M BEHEAR , LW TSR, EREMEENERER, ARFEE
WAL BRI EERT, S HBRE. BUE. MEAE. REE. ks,
DR, THEERMRRR RS, R4k, T, 8%, MASEA AL #E
PORTEREBA G, HARAN WA SENE,

AHERFALR, AFlemA (FBFRARFI AL RMREE), 77 848" fo & F HHM
Pl AR i L AT XBKF S (o) @B EER wwwlickutv, 7 w5 E” MAE AR5 F)
BA, Ve AR A SR A B — At AR AL S EEE HRARR A SERPIEE ¥
HOARA, dotfd RR & AR I e XL, FHAaRST FR, AFHEELLE, AR
Ih Az 3¢ A @K A A a0 A BFe N E TR AT 23y IR AEFTAE BARIE, AT AL,

2017 E |5 4435 |5 488

ARES

92 SARCL VA [R5 B A FE BSR4 PR, HER, FEE BR, TH
95 WEMFHHB #H (CDR) BIsMIISHHTI ZEE, R, shR, X, EERE
101 AR e B L K el A 55 4 BiRE
103 JKHIH L 2 DR 4 0 e 2t 5 5 RES
Z2ELSEN

109 Ml BT A" 1E 0 i3 A BORZR W 5T

B, B, 8&, FENR, MK

ait

13 By eSS IR 5 B g R R B SBEER

17 JEESENEN SRS
TAVEREE

Eim

120 “RAELXT . il 5 Wi & KRBT TE—— 6 PRl A R R S AE RT3 T

122 HiARpgZH

SMG oz [ P E A E BRIl b

123 “Hi—RAEAR M R R Z B8 B A BF SR 4R

124 B R A BT T KR SRR R A ge—— M) BB A 8+1+] SIE IR E R H R
125 4P AK&HDR IR e “4K&HDR #4731 K56

127  RIEEBEAR BB L% K S H

128 WURBRZR EIHEIE— LR (PE) BRI 20 4. EOS 30 JA4E R

CCBN EBaiRiE P12
WRME EAER P1ss
I&%®sl pies
FREEIAE P16

E5hzh7S P160 FETH P162



Jersen itz AVID

Feni it 22 A vidIEk BB , %5 ) 1% LR s B Sk
B IR S C 0 T R L e <

Jefn AVID)

TR aRLa

BEUJING JETSEM TECHNOLOGY CO.LTD

Wbt EEHHEEESEISERERAETR ERiR: 100191 HLEE ;  400-B10-5d4& Rty http: e jetsen.com.cn
ADD:H/F Xueyuan International Tower Zhichun Road Haidian District Beijing, 100191 f$ K : (010) 82330850 E-muail - jetsen@petsanch



I" ?ﬁ 'ﬁ@?ﬁ!ﬁﬁ"‘ .
e O EE  ERFHELRTBEE e
7 : ERE AR R R BRI »HlAAS  82-464

FEEAMESHT T ORHET

IPEHL. BRNEHFES

v ..a"“
S vJ -IQE u tougao.lieku.tv E‘;ﬂ%ﬁ%m

2017 E |5 445|545

AR swemiar wem mar

(24 REBEHAREZEPRRA

AE P SEUERER L OIS b | U PR A A SO R T kA 0 7, I PO SRS 7 405 H R I2 0
ELRG8 P FE RTS8 R 10 T BEPE , DA R AERTERR % P (U THL APP) i SR LR T 5 W ASSCLAN ™ HER G
TAEIE) Jol, $RF—FORI T HeGor B8R 5505, FEA RS o HARME AT M, P 0T ACHT 28 S H i1 B0
Yl SR AR R ]

(44) ZERFFEMCEIRIRITSEHE

B 2 RIS 5 O SHE, WL IR 1 b 35 T8 2 01T I 5 A AL P 3 S MO IR S MG, ACSC S A bR, 4 5
i R A BRI T R0 R AL SR A e, Bt — PRI TAT RO 55 BRI LA BRI % P B 7R,
El N ARTIES I Z NGV S

(71) ERERRM + I8 IPv6 ZFRTIEHLIEE
BRSSPI SR T+ TR, SRR TR, AT TR P 6
B (IPV6) WEHETFSE, )70 SN TPV6 BERF N IARUC ML L Z I AYSCHE, o RN i 1 FLIRIOY UK
MM 2 T S S A AL, WAL A% [Pve ZUIACHT A, WAL AR R, TR 55 Pk 5
HIRRIATOIGE, A7 HER NG RIEAT R T — (IR B TPV6 Sy, (Rilb AR NG $E T2,

(92] sHRCEERE ARSI hE R AR

BB ARTE A T B IR, FERRTRE BPe TR BRI R, AR SO T R R ) 4% B R S s
B U IR, B R S ORI R H AR SR W & LR R 20, DIOKHEHES 1R At & VMR 0 a5 4
BT R APINER T SHRFES AN I, HFE T 7% AR R A LR B R IR AR R T — P B T
28

(109] itE&HFRA BENGESHRERHAR

ASCHHBT ST R, KT R SR ORI TIRABTSE, 458 TR S 7 0 1R SRR, % thit
T HL R DN 18 P A SR RN 73, AT T LLE RO R A MO B e Ao, SRR — I PR BER, LA R 0
B, AT ERG KRR, AN TAERIF R A B R, R RS E AR Bl T AR R,



PXW-X280

FHRIVER—EN

Xoomm

—

|
X
e
IEEERY 5

W-X2B0 WV 3B 1 BTGl LHERS R mBE

2]
i3
FHAER—m 2<

ON-X2B0 AR AL B =T AEELY

FIEA, BEEELIA 15 BRIERINL
icHE

=R1/2%

ER(HEIFRLT = REGESLEREE LR s|E021-H21600 "M G HI0ETEG AR CRE 0LB-aF0A

EMBIER =5 010-84585560 £ = NI 4D

0 B10 2208  hitp:/ipro.sony.com.cn e



J.._ﬁ ,a % *n E ._tr;. ol Competent Authority:
= "L ‘;w State Administration of Press, Publication, Radio, Film and Television

o Sponsor: Academy of Broadcasting Planning, SAPPRFT
Publisher: The Institute of Information Research, ABP Tel: (86-10) 86093619 (Editor)
Chief Editor: Xie Jinhui (86-10) 86092081 (Market)
IPEHE, BNEHRES Consultant Chief Editor: Zhao Xingyu (86-10) 86092040 (Circulation)

Advertising: (86-10) 86091604

Executive Chief Editor: He Jianhui Fax: (86-10) 86093592

Deputy Chief Editors: Lu Qun Web Address: tougao.lieku.tv

Editors: Wang Haiping Hou Yujuan Address: P.O.Box 2116, Beijing, PR.China

GEA iR Fang Lei Wang Guigin Post Code: 100866

Postal Distributing: Code 82-464

Journal Number: ISSN 1002-4522 / CN11-1659/TN
Prices: RMB 20 for one copy (in China)

iR B ey i Art Editor: Sha Yongli USD 20 for one copy (outside China)

- Advertising Director: Xie Jing
- -

Circulation Coordinator: Hu Nan

One of Hundred National Key Periodicals

Contents A Core Professional Sci-Tech Periodical
w tougao.lieku.tv

Special Publication

16 Tianjin’s Speech at Keynote Conference of CCBN 2016

High Qulity Audio Production

20 Recording Technology for Multichannel Surround Stereo in TV Programs BY WANG Jianlin

24 The Application of Binaural Technology BY WANG Yilin

27 The Design of Professional Listening Room for 5.1 Channel Surround Sound BY YANG Pengfei, CHEN Xiurong

Straightforwardness

32 Basic of CATV’s Convergence -- Friendship and Love BY LUO Xiaobu

New Media

33  The Application of Social TV Technology in China TV Industry BY YE Zhigiang

38 Big Data and Text Mining for Radio and Television Industry BY YU Ye

Content Production & Broadcasting

44  The Design and Deployment of Cloud NLE System BY SUN Jinghui

52 All-media Content Interaction Based on Web OS Environment BY DU Wenjun

55 Technical Difficulty Analysis and Implementation Plan for Large Sporting Events’ All-dimensional Live Broadcasting BY YAN Hong, JIANG
Xing, MAO Mingjie, GU Pin, ZHOU Jian

60 The Design of Sparse NLE Network BY XU Weimin, CHENG Linmei

64 The Application of Digital Signature in Broadcasting System BY CHEN Huimei

67 The Application of IP Audio Codec in Radio Transmission System BY CHEN Chumin

CATV

71 1Pv6 Based Cloud Resource Exchange Center for the “Internet +” Broadcasting BY HE Zhixian, LI Jianhua

76  Research on SNR Reduction Due to Optical Signal Bit Error in DWDM System BY YAN Fei

79 Review and Study on FTTH Implementation BY LIU Tao, WANG Qi

83 A Brief Analysis of Community Assistance Platform Based on TV Broadcasting Network BY L/ Zhixuan, WU Guifeng

87 Product Tracing for Broadcasting Network Operation and Maintenance BY ZONG Ruichao

Wireless Coverage

92 Radio Frequency Modulated Signal Synchronization in Single Frequency Network BY CHEN Ying, ZHANG Zhihui, LI Xunchun, QI Wu1,
YU Xin

95 Study on Technical Parameters for Frequency Planning of China Digital Radio System (CDR) in VHF Band BY L/ Leilei, LIU Jum, HAI
Lati, WANG Fang, FAN Xiaofei

101 The Analysis and Maintenance of FM Antenna VSWR Faults BY ZHANG Long

103 The Construction and Practice of Emergency FM Broadcasting Network in Dali BY YU Guoyong

Safety Broadcasting & Monitoring

109 Research on Technical Requirements of Digital Terrestrial Television Broadcasting Monitoring Equipment BY GAO Yang, CHANG Jiang,
CAO Zhi, LI Guosong, LIU Jun

113 The Research and Application of Digital TV Broadcasting Signal Security System BY SHI Xiaochen

117 Monitoring and Supervising of Fake Advertising BY WANG Rui



EB: EIRFFELRITBSET EBRREIR
&b: (ZWHUE) | DV ASIA

<S>METEC

2017 MERBRAS

" Media Tech Expo&Conference(MeTec)2016
CHEARAHT=EPostNABRE

i ) B e : 20175—6565 6B7H

-

s SbRI;EXEBEIE

BXZEBIE: 010-86092062

HB#E: metec@abp2003.cn -~
MEEX: metec2017.eventdove.com



r-*ﬁ 5 EE, ﬁ'.ﬁ -’R»‘*“ d Competent Authority:
%‘ State Administration of Press, Publication, Radio, Film and Television
SRR R —_ Sponsor: Academy of Broadcasting Planning, SAPPRFT

Radio & TV Broadcast Engineering (RTBE) is a state-class technical journal, approved by the
General Administration of Press and Publication, PR of China, authorized by the State Administration
IPRHEE, EBNEOES of Press, Publication, Radio, Film and Television (SAPPRFT), PR of China, sponsored by Academy
of Broadcasting Planning (ABP), SAPPRFT, and published by the Institute of Information
Research, ABP. RTBE is an important medium, that publishes scientific and technological policies
in broadcasting, reports achievements in building broadcasting cause, introduces high and new
technologies, exchanges work experience and spreads various information. RTBE is mainly geared
to the needs of departments responsible for the work of radio & TV industry at all levels, radio &
TV stations at all levels, network companies, transmitting stations, microwave stations, satellite
e - stations, program production units and electrified education systems, as well as is of reference value
to managerial and technical personnel for public radio & TV facilities in industrial and mining
M s o mmnmr s xw enterprises, educational institutions, troops and so on.

EA L F N

One of Hundred National Key Periodicals
IndeX A Core Professional Sci-Tech P.eriodical
w tougao.lieku.tv

[ 24 ] The Application of Surround Stereo Technology

In the innovation of traditional media, audio production reformation is the main force. At present, surround broadcasting programs are not
widely applied in China. Surround stereo provides superior listening experience on new media clients (such as mobile Apps). This paper
takes a broadcasting play ‘Gardenia Blossom’ as an example, and probes a novel production method based on surround stereo technology,

so that audience could immerse into an imagination.

[ 44 ] The Design and Deployment of Cloud NLE System
With the practice of cloud technology, the traditional business network in TV stations is put forward to virtualization. Combined with practical
cases, this paper expounds technical requirements and equipment selection principles in a cloud NLE system. It also proposes a design of

server/client virtualization. We hope it could be helpful for technologists in TV industry.

[ 71 ] 1Pv6 Based Cloud Resource Exchange Center for the “Internet +” Broadcasting

China’s 13th Five-Year plan puts forward to “Internet+” projects, claims that we need to arrange ahead the next generation of Internet and to
realize a comprehensive transformation to IPv6. IPv6 conquers the choke point of address resource shortage, and is a challenge for new types
of broadcasting network operated in Internet. Guangdong Broadcasting Network tries to set up a cloud resource exchange center based on
IPv6, and researches on operation systems of TV network, Internet and Internet of things for future. It gathers experiences for broadcasting

network transformation to the next generation network based on IPv6, and accelerates broadcasting network’s upgradation for future.

[ 92 ] Radio Frequency Modulated Signal Synchronization in SFN

Single frequency network (SFN) technology in DTTB solves the problem of scarce spectrum resource. This paper analyzes primary
influences of SFN coverage and proposes a method of SFN transmitters’ frequency synchronization based on radio frequency modulated
signal synchronization technology. This paper introduces an implementation of radio frequency modulated signal synchronous networking,
taking a radio frequency modulated signal synchronous network of a broadcasting transmission station in Tianjin as an example. It could be

an effective solution for broadcasting frequency planning and rational utilization in China.

[ 109 ] Research on Technical Requirements of DTTB Monitoring Equipment

This paper researches on digital terrestrial television broadcasting, digital modulation and audio and video coding. Combined with the
state of the art of DTTB in China, we give out performance requirements and measuring methods of DTTB monitoring equipment. In
monitoring equipment arrangements, this would be good for providing uniform guidance requirements, standardizing monitoring equipment

manufacturers and constructing the national monitoring system. It is meaningful for monitoring projects and relative national standards.



