| ESHEAEA

Radio & TV Broadcast Engineering

SEBAMESIT ORI T $50% 268 VOLS0 NO6
N -
3 L RS
g 3P hERIAE
i *lFFiWﬁH
° Emmrﬁmmi€§:EMﬂmm
g RESEIGE  BiE: 010-86093582 it LSS ISNARNDES
i
TR AE =|=E|r“ I%*WIE B BAIR S i
1

1002 4522

444444

BRI EENAS £5
Il exmenss~Eommus =h

777777



B SERAEA

Radio & TV Broadcast Engineering

EFE EXRMrERAULE

Fh:BRERASEEERMKIR

FEEREANT Ll Hiﬁlﬂ! il

> Bl S:82-464

PEIEE T
BEiEriEEin, = AE NT#a
4

43P A

©"

UE W 0SSR ]
mummny “HECBINE weanms |

EEMERBAT FWRINREET

‘ .:::'1 '._ e 5 ., |- o
1 tougao.lieku.cn RERET REHTE

[T T s T R 20237 | 605 | 65

BB

DR =R

10 PURAFRIRSDE Y I R e it S 528 ERE, KBE S
14 BT ATERENTURAE 2 RGBT P B i 7]
18 BT HMILRIN “VV R HARRF- 6 KRG I KRR IEL 5 H] B, B3R, BRR, 155
24 BT RIEGH CEIRE—=F8 4 ) BRI H] WAT
P& 4

28 EETRRERLMUIIE SR K i RO AT B/
33 ) RERAL G 8K S 1T H iRm0 R ] S5 A
38 LT Y RSMT ML SKARG s A B2 77 5 % S B FHPR
45 FAURIASEAKEN RTS8 A=, E5x¢, 58, IPBE3E
49 SG+MECEAEHIVELEHIUE 24E4% P 5 SBE=E
55 BT WebRTCHMU A RORT RS [l i 2 H 52 Bv H ika3R, ARR
60 LT AESHIACIPRIS I FE B RET it St F—&
67 BT I IR BRI RS S Sk KR, BRFE, 1N
EMES

e

72 JTHRLEE ST REME IR LB CE 3



B SERAEA

Radio & TV Broadcast Engineering

AEEAE STl O RN T

EFE EXRMrERAULE

Fh:BRERASEEERMKIR

» BRI =:82-464

/3P hEBINE

i wis: 01086093582 A A
mummny “HECBINE weanms |

TN e mememr s =

20234 | 5504 | F56H7

76 ) THLFTTHRZE ARSI HITEIHE

81 BT HUMKIAI RS R SHAET
JdH %

87 BT AR Gl R HARST

92 TEHIK TG HAA ST RRIfEI 5

100 ) AR STHLEG DT ARGt

107 KTEMJ RERLRG 710 IR BT

112 A ZPNEE P R RS RS 558
117 DAMH AT R S HL IR AR Ge it SL ) 58 H]
121 )RR ST R A RAMZR AL BT
ZEBHSENEE

124 GRS KRB TR AR

128 A5ZR)HEHALTT H N E R R 0@ 55

133 IBANEIH T (R 2o A b ORBR S

fTURE

136 SCBUZHETHE 308, IR T 2 —8EOS R5 C

Irr&%3| P140

B {
{J\ a tougao.lieku.cn

@fw SEEMHEAHEH FWRILRHE BT

RITHEL]  REWHITH

BESH, EARE, 8%

e

HLBEE

FeR, D EE, PR, KXW

REE,FEE



s i%ﬁ . E?&r—ﬁ@.m:ﬁ'\ﬁl
L Eoh: ERCERNLS BRI

Radio & TV Broadcast Engineering &"

AEEAE STl O RN T

O RE SRR ) RHER RS EE, ER) R R i ase
3P g - Fhn, (R EIHAR) RGN E R AR A R R
W, RMEN BB, NREHEAR, R TSR, ERE&ME SN BTk, 74
Pl EA 0 A% R EETT ] S5 R G Lk . MKAF . &
g, Bl AN, WHEVERA L BRE RS, FAE, a0, ek, SRBAEE
HAENE) - #EBHA G E A B HARA Ba S M.

HEFRFRIR, AR ChA (FEERPFIRMSERER ), T 7B A g AN
FIRAB B A AR ik AT KB & () WHFES M www.liekuen, 7~ 58" A A K55 )
KA, M AR B S A — R AT $w£\ﬁ§¢%%@@m%ﬁkﬂ%#¢%%
5 HERA], dotbd REEATZIM AT X B A, HERA T FU, AFSFES LR, AFIAL
TN iy nnen == IS As st ) E K ATAE S b PR AU 5 R A AENT 2.3 . AR B AEAT R SARIE . RARIIEATFAE,

mummny “HECBINE weanms |

SR

EL 137 cmavsssn sumosssn
ﬂ" 1* u IT™FE S tougao.lieku.cn

2023%F | $550% | 55651

(14) EFAISRMHABRARZRAELRLFRERHHEA

IS RARPHA B QUFTEL &, V8 B N e ZARII R AR AR A8 THRALILIE” N TR 4™ | SEmt e

TEEGE” | REHERTRE” | “HDR ™SR BORTF & — T 1] R H 0 N TR RESEI L R 4" ,ﬁitﬁtgﬁéﬁlﬂa‘%ﬁi

1"!3%[55%@!711 BAde B LS D15 R ARG S BB QU Bt T BRI 5, SEBL 1 IR R H s s BT ARAT B KL
RS B AR 1E SO B kbl S R A — R I 2 A (L

(28) ETHEG#HEEINFEERBREEFHRAEATR

UL, N TERERARAE A 25 AIGC A I ZE AT AL S A Tk N B AR P a3 1 SCEE B AT SRR
PR o T N A7 T 2, PR A TR RE RS | B AT IS 2 J e ves T SR BOR N IEIT , i N T e 22 2%
XL 2 ) K IR TV AR B A AR S BEA T A5, 25 S TE R AL 22)5) 5 R iR A5 5 R AR A R RN BRE 7 381 | DX
FE R 20 JET 2o (0 S S UERE T JR S T AR, RIB S 2280 ol BCE AT AL A\ L BUBDE s 25
A, T LB il fE SO AL R AR PR T RS R R TR

[72] MRS FEEMENF RS

BRE 5T M LEA LS5 M RGEHSE B R R B 1 SCHE X 5 TP T3 a3 s, BUS 1 E s
*EE/]%E&M&% RV AL T B 5 204 SERHRRARAG I B2 A RS IR AT R B2 R R ST T K 4% T RIBEH, nT Rl
R =%,

(107) %:FFMr-@xX&R% 5 mERR R THTHE

i T 2 B PR i Je , SR TR AR, AT SR DX IR 7 1) b B & e SNz - ol TR M R R R G il B2
Feidi R IEH AT R DA e e S e Y YRR 2R 1) 1 [ R S B SR X T e DX Sl 0 304 8 5 o AR SR 1B IR
27 1] BB BT, 570 0 YR A S R 2 AR S K- TR 3 L TRI B0 7 1) R B BEAT T IRAWIEST, St 1 27 1) [
TERIBARTT 5, AT LA s R ARG BOR ORIERE ST, [T LU B 1 RERE 080 H )

(124) Fhigekism s EXHBITHRATSR

TEGHA TSI, B AEAE T AL P AR I A AN R, SV DA 0 A7 60 A BT R A A T2 AT , SR A1
FE AL, e R A 00 A TR X ) — SO0 e BRI AR SCOMT 1 A AR 7 A I A e M M 0 S R 5 0R , LU S A A
SEPEAR I SCHEROR , AR T R BARIRAE SR B 2 2%



r_ﬁ '—__J %m*&*“’”s Competent Authority:

Py e National Radio and Television Administration
REHRANT AL H T Sponsor: Academy of Broadcasting Planning, NRTA

Publisher: Editorial Department of RTBE Tel: (86-10) 86093619 (Author service) (86-10) 86092040 (Reader service)
Web Address: tougao.licku.cn

Address: P.O.Box 2116, Beijing, P.R.China

Post Code: 100866

Postal Distributing: Code 82-464

Chief Editor: He Jianhui

Deputy Chief Editors: Lu Qun

General agent of operation: Beijing China Broadcasting Media Co., Ltd.
Marketing: Licong(18518221868) E-mail:licong@tvoao.com
SEAUE oSO S LAEMERKAANS Circulation Coordinator: Hu Nan Journal Number: ISSN 1002-4522 / CN11-1659/TN

aeaman ‘HECSE weanns J ' Prices: RMB 20 for one copy (in China)

Art Editor: Zhang Yunfeng USD 20 for one copy (outside China)

Editors: Fang Lei Li Dan

ERI-EARLE W
ER/ERNCEIBBRARRUE £

One of Hundred National Key Periodicals

Contents A Core Professional Sci-Tech Periodical
s tougao.lieku.cn

Immersion/Cloud Games
10 Design and Implementation of Immersive Naked Eye 3D Digital Cultural Museum System By Wang Jiafu, Zhang Sijia, Huang Wei
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(14) Application of Immersive Performance System Based on Artificial Intelligence in the Opening Ceremony of the
Winter Olympics

In order to give full play to the innovative concept of scientific and technological Winter Olympics, based on years of research experience and
achievements, the author unit has developed a set of “artificial intelligence real-time special effect system” for large-scale performances by using
“computer vision”, “artificial neural network”, “real-time graphics rendering”, “precise clock synchronization”, “HDR” and other technologies, which
provides a technical solution for the real-time interactive creativity between real actors and virtual images proposed by the work department and
the director team at the opening and closing ceremonies of the Beijing Winter Olympics, and realizes the unprecedented large-scale real-time
interactive visual effects in national performance activities. The methods described in this paper have certain reference value for colleagues in the

industry.

(28 ) Research on Application of Video Repair and UHD Reproduction Technology Based on Intelligent Algorithm

In recent years, AIGC (artificial intelligence technology generated content) has become a new trend of content production in the audio-visual
network and radio and television industry. Combined with the development and utilization of industry historical data and the needs of ultra-high
definition content production, this paper carries out the application research of video repair and ultra-high definition reproduction technology based
on intelligent algorithm. Through artificial intelligence neural network, it models the content correlation of video frame space and time dimension, and
combines attention mechanism, global and local signal modeling technology, building Al algorithm models, such as scratch noise segmentation,
region filling, adaptive denoising, reference frame coloring and multi-dimensional resolution enhancement, and creating an “Al+manual’ video
enhancement repair mode with user configurable repair parameters, which can better meet the development and utilization needs of massive
media resources in the environment of cultural digitization and omnimedia communication.

(72) Development and Implementation of Integrated Service Intelligent Network Management in Radio and Television
Network

It is the trend of the combination of artificial intelligence and radio and television network integrated service network management system. This
paper has carried out a relatively successful exploration and practice in this area and achieved ideal practical results. It has played a prominent
role in the whole process of monitoring the safety of digital TV signals, real-time continuous detection of equipment status, and early detection of
potential safety hazards, which can be used as a reference for colleagues in the industry.

(107 ) Research on the Beamforming Techniques of FM Broadcasting Antenna System

With the rapid development of urban construction, the urban area continues to expand, and the development in some regions and directions is
more prominent. Since the coverage of the original antenna system has been unable to meet the normal listening needs, it is necessary to adjust
the FM antenna array pattern to achieve enhanced coverage of key areas in the urban area. In this paper, the design of array antenna pattern is
studied, and the beamforming technology of the horizontal plane and vertical plane of the FM transmitting antenna system is deeply studied. A
variety of beamforming technical methods are proposed, which can improve the technical support ability of the antenna system, save energy and
increase efficiency.

(124 ) Research on Big Data Analysis Technology of Converged Media Monitoring and Supervision

In the era of convergence media, data exists in all aspects of media production and communication. How to mine and analyze massive data
from the perspective of monitoring and supervision, and obtain data derived value, is an important issue facing the monitoring and supervision
of convergence media. This paper analyzes the demand of monitoring and supervision for various data in the process of media production and
dissemination, as well as the key technologies for processing data, which can provide reference for the big data empowerment of the convergence
media industry.
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