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ABSTRACT

This paper presents the results of the trial of application of 5G mobile
technology for video remote production of Vietnam Television (VTV). The
test model had used many cameras that transmit video via 5G network to
produce the live sports programs at SEA Games 31 for Golf competition.
Some test results of video quality via 5G network for remote production
are presented. Results of testing a sport program with 4 cameras were
connected to 5G modules for live sport production. We used 2 SIM cards
per a 5G module for a video camera to capture the signals. At the receiver
side (Dam Vac Golf Control Room, Vinh Phuc), a decoder was used to
decode the signal from IP stream to the SDI, after that sent them to a video
switcher, CG, slowdown, etc. Combined with the sound system for
commentary. The synchronization signal was performed through the
Decoder. Test video with H.265 codec, uplink bit rate for a video camera
got 15.6 Mbps, with 700ms latency (encoder-decoder). Some initial results
demonstrated the ability to use 5G for production of some live sports at
VTV. In addition, the test results also help program production technicians
test and evaluate video/audio setup parameters to ensure minimum quality
requirements for HD program production and distribution using HEVC
codec uplink over 5G networks.
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TOM TAT

Bai béo nay trinh bay két qué thir nghiém tng dung céng nghé 5G cho san
xuét video tir xa (SXTX) dugc thyc hién tai Dai Truyén hinh Viét nam
(VTV). M6 hinh thir nghiém sir dung camera truyén video qua mang 5G dé
san xuét chuong trinh thé thao tryc tiép tai SEA Games 31 cho mén thi dau
Golf. Mot s6 két qua do kiém chat lugng video va thong s mang 5G cho
SXTX dugc trinh bay. Két qua thir nghiém chuong trinh thé thao véi 4
camera két ndi bo 5G cho san xuét video tryc tiép. Str dung 2 SIM/1 Modul
5G kém theo camera dé capture tin hiéu video. O phia thu (Phong diéu hanh
san Golf PAm Vac, Vinh Phuc) dung 1 b decoder giai ma tin hiéu ra luéng
SDI dua dén video switcher, CG, bd 1am cham,...Két hop v6i hé thong 4m
thanh dé binh luan. Tin hiéu d@)ng bo thuc hién qua by Decoder. Video thir
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Thé thao truc tiép; nghiém véi codec H.265, tbe do bit Uplink/1 camera la 15.6 Mbps, voi do

tré 700ms (encoder-decoder). Mot s6 két qua dat dugc ban dau minh chimng
cho kha nang sir dung 5G cho SXTX mdt s6 mon thé thao tai VTV. Ngoai
ra, két qua thir nghiém ciing gitp cac nhan vién k¥ thuat san xuat chuong
trinh kiém tra va danh gia cac thong sd thiét 1ap video/audio nham d¢am bao
cac yéu ciu toi thiéu vé chit lugng cho san xuat va phan phdi chuong trinh
HD st dung HEVC codec duong uplink qua mang 5G.

SEA Games 31.

Doi: https://doi.org/10.54644/jte.2024.1593

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

1. Giéi thigu

San xuét video tir xa (Remote Production - SXTX) qua mang 5G 1a mét chii d& nhan duoc su quan
tAm trong ca hoc thuat 1an nganh cong nghiép vao nhing nam gan day [1], [2], [3]. Tai cac hoi thao 16n
trong nganh truyén hinh: EBU, IBC, SMPTE, IP Showcase, NAB,...SXTX duoc cic Pai TH (Truyén
hinh) str dung cho san xuat thé thao qua mang 5G [4], [5]. Du 4n 16n cua EBU tép trung nhiéu cho thir
nghiém 5G cho SXTX [6], [7]. Mang 5G da dugc thuong mai hoa, toc do cao, do tré thap, dap g bang
thong cho SXTX vdi diéu kién QoS nghiém ngat [8] SXTX qua mang 5G toc do cao, co thé dap tng
yéu cau vé - bang thong cao cho video 4K va tré truyén thap cho san Xudt truc tlep, dang dugc cac Dai
TH trén thé gi6i thu nghiém cho san xuat cac sy kién thé thao tryuc tiép [9]. Uu dlem cua phuong an nay
1a thiét bi gon nhe, c6 thé di dong, trién khai tic nghiép nhanh tai hién trudng (chi can camera, thu audio
vdo camera truyen chung voi video, tally/intercom kém theo tin hiéu video truyén qua két noi IP), doi
san xudt truc tiép s& tap trung mot Studio riéng ¢ khoang cach xa vai tram hodc thdm chi hang nghin
km, toan b¢ dir liéu video/audio gbe, tally, intercom, dong bd dua trén timecode, ...dwogc truyen truc tiép
qua mang 5G vé trung tdm phat séng tai mot Studio, tir d6 doi bién tap, dao dién, KTV 1am do hoa,...co
thé thuc hién tuy chinh video, diéu khién camera, 1am bién tap hinh anh va am thanh, CG,....nhu dang
thuc hién trén video gdc [10].

One camera unit
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Hinh 1. C4c tin hi¢u khac nhau két ndi dén 1 camera cho san xuat tric tiép

SXTX 1a mot trong nhiing trudong hop umg dung mang 5G ti€u biéu va phit trién gin day [11]. La
mot giai phap moi dé san xudt cac chuong trinh thé thao, tin tirc, giai tri va su kién truc tiép hiéu qua
hon so v6i san xuét truyén théng dung xe mau. SXTX qua mang 5G cho phép cac dai TH trién khai it
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nhan sy hon t6i cac sy kién (chi dung camera), nhan vién tham gia san xuat chuwong trinh con lai ndm
trong mot Studio tép trung hodc phén tan. Tir 2020 - 2022, cac dy an thir nghiém SXTX cho sy kién thé
thao truc tiép duoc tién hanh boi cac dai TH, din dau 1a du an boi BBC R&D, BT Sport (Anh), Al
Jazeera (Trung Dong), YLE (Phan Lan), TV2 (Pan mach), Viacom/CBS (Tay Ban Nha), BBC News.
EBU, 3GPP, IBC, cong ty vién thong, nha san xuét thiét bi,...van tiép tuc nghién ctru thir nghiém mang
5G cho san xuét video, tich hop kha ning “broadcast” vao quy trinh san xuat IP. Mang 5G hd trg truyén
thong hai chiéu, vi vay cac tin hiéu PGM video, Tally, intercom, IFB, CCU, wireless audio, AR/VR
tracking, thong tin dong bg,...co thé truyén va kém kénh phan hdi qua mot lién két vo tuyén 5G duy
nhét [12].

Cac loi ich ma coéng nghé 5G co thé mang lai cho cac dai TH (theo BBC) [13]: Phén ph01
video/contribution: truyén file tdc do cao, streaming truc tuyén; SXTX; Truyén video goc v6i do tré
thap tr camera hién trudng vé cho d6i san xuét tai Studio; Cho phép trién khai nhiéu dich vu 4K/UHD
hon; Ung pho tham hoa: Giit cac chuong trinh TH tiép tuc phat song trong cac diéu kién xay ra thién
tai, tinh hu6ng khan cap, Breaking News.

Hinh 1 minh hoa truyén tin hiéu video qua giao dién v6 tuyén 5G cho san xuét (SX) truc tiép. Cac
tin hiéu phan hoi, intercom, tally, audio, tin hiéu dong bo,...dugc truyén chung qua 1 kénh vo tuyén 5G.
Diéu nay don gian héa viéc trién khai cac két ndi tai hién truong [14].

4 Mot s6 truweong hop ting dung cong nghé 5G cho san xuit thé thao
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Hinh 2. M6 hinh SXTX cho 1 trgn bong dd FIFA Cup

BT Sport: SX thé thao qua mang vién thong EE Telecom. Tc do dinh 1.38 Gbps; téc do cua user
8Mbps-100Mbps cho Smartphone; CPE va Camera. BT Sport da SX thé thao tryc tiép qua 5G thay cho
xe mau, mo hinh SXTX qua 5G cua BT Sport, tai Anh da san xuét thanh cong su kién thé thao EE
Wembley Cup, 14n dau tién st dung céng nghé 5G cho SXTX. BT dd mé rong du an SXTX cho nhiéu
su kién thé thao khac trong nam 2020. SXTX la kha thi nho BT Sport thyc hi¢n mot cach tiép can hon
hop cac cong nghé mang hién c6 4G LTE/5G, cap quang va v¢ tinh [5]. Thir nghiém 5G Broadcast cho
truyén hinh tryc tiép cudc thi 4m nhac tai Chau Au 2022 1a mé hinh SXTX sy kién am nhac duoc truyén
hinh truc tiép str dung cong nghé 5G Broadcast, mot cong ngh¢ tuong tu nhu phat song quang ba truyén
hinh s6 mat dat (free-to-air), sir dung thiét bi thu song 5G dé xem truyén hinh quang ba. Tir 2020, EBU
str dung 5G cho SXTX dua xe dap va xe mo t6 tai Chau Au trong cac dy an 5G Remote Production. Cac
truong hop Gmg dung 5G dé SX thé thao tai FIFA Cup, Olympic. Trong d6 cac thiét bj 5G: Camera Al
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Drone, Smart-Phone 5G,...thyc hién capture tin hiéu video va streaming qua 5G/Cloud dén ngudi ding
cubi. Tir 2020-2022, 5G trién khai cho Olympic, va FIFA World Cup tai san van dong DOHA, QATAR
dugc truyén hinh tryc tiép cac tran dau bong qua 5G. Thiét 1ap hé théng nhu Hinh 2 bén dudi, SX sir
dung cac Camera dit ¢ dinh (Field Cam), camera thong minh (AI) diéu khién tir xa va drone Camera
truyén qua 5G. Mot s6 ludng feed 5G tir App Mobile ciing dugc st dung [15].

Tai Viét Nam, mang 5G duoc cic nha mang vién thong: Viettel, Mobifone, Vinaphone trién khai thir
nghiém tir 2019. Dén thang 04/2024, mang VNPT va Viettel dugc cp gidy phép thiét lap mang, kinh
doanh cung cap dich vu 5G [16]. Tai Pai THVN (VTV), mét s6 thiét bi nho gon sir dung truyén tin qua
4G da duoc thuc hién. Tuy nhién, v&i cac chuwong trinh thé thao doi hoi bang thong cao, toc do di chuyén
lién tuc, mang 4G khong dam bao du tdc do bit. Vi su ra doi mang 5G, nhom thyc hién da tién hanh
thir nghiém SXTX qua mang 5G cho mot s6 mon thé thao tai Sea Games [17]: Golf, Bong da,...Mot sb
két qua do kiém chét luong video dugc tién hanh dé danh gia hiéu suit mang, budc dau minh ching kha
ning SXTX qua mang 5G véi cic camera mang vai gin Module 5G.

2. Md hinh thir nghiém

M@ hinh thtr nghiém duge m6 ta trong Hinh 3, ¢ hién truong san Golf, cac camera str dung kem bo
module 5G encoder gin sim 5G dé dong goi va truyen tin hi¢u video/audio qua mang 5G, (v6i 2
Sim/Modul 5G). Quay phim c6 thé d& dang di chuyén gitra cac dia diém hodc bam theo muc tiéu can
ghi hinh. Tin hiéu audio s€ dugc thu truc tlep tlr micro cta camera. Tin hiéu intercom dugc két nbi va
truyén qua bo IP. Sir dung tin hiéu intercom dé trao ddi truc tiép giita dao dién va quay phim. Tin hiéu
dong bo thuc hién boi bd decoder dit tai nha diéu hanh san Golf.

Hién trwong
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Hinh 3. Mb hinh ths nghiém truyén video qua 5G tgi san Golf

Luu y trong md hinh thir nghiém nay, ching t6i két hop giita phuong an san xut truyén thong véi
cac Camera SDI ¢6 day, dugc diéu khién tap trung qua bo CCU, va dua tin hi€u vé Video Mixer, va md
hinh SXTX qua mang 5G. C6 4 camera khong diy gin module 5G, tin hiéu audio/video s& truyén qua
giao dién vo tuyén 5G véi cac BTS thir nghiém phu séng quanh sin Golf. B6 5G decoder s& nhan ludng
IP, giai ma tin hiéu va dua dén bo Video Switch dé thuc hién cho cong doan san xuat video tiép theo tai
trung tam diéu hanh giam sat tin hiéu.
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<+ Thong sé6 mang 5G cho thir nghi¢m:

’Dﬁu vao thiét ké s6 luong may quay 8 camera. Chét luong ‘gmyén tai yéu cau: T6i thiéu 5Mbps/may
(cau hinh theo chuan HD 1080i @H.265/HEVC); D¢ tré yéu cau: 1 gidy.

4 CAu hinh mang 5G:

Thiét ké 03 sector 5G tai 03 tram VPC0593, VPC0454, VPC0396. Ving phi thiét ké dam bao 100%
ngudng outdoor 10 Mbps. Tai nguyén tan so: Trién khai 02 16p mang 5G gém 1 carrier 100MHz + 1
carrier 90MHz. Giai phép t0i uu tham s6: Thay d6i cau hinh TDD pattern DL: UL cho mang 5G, thay
doi tir ti 1€ 8:2 sang ti 1€ 7:3. Toc d6 Upload/UL trung binh cai thién 26% tir 61 Mbps +77Mbps.
4+ Két qua do kiém vung phii séng 5G tuyén dwong trong san Golf:

Két qua do kiém trong Hinh 4 minh hoa vung phu s6ng 5G dam bao 100% s6 mau dat ngudng 16n
hon -104dBm (ngudng thiét ké vang phu UL 10Mbps). Ving mau xanh duong ng vdi truéng hop mire
tin hi¢u thu > -104 dBm (100% KPI cho UL >10 Mbps). Cac mau con lai khong dat chi tiéu KPI dé
cung cap dich vu.

Ving pha do kiém véi UL>=10 Mbps Ving phu phuc vu caa cell 5G

5G KPI PCell RF Serving PCI
5G KPI PCell RF = y S PCI Total Count 3
Serving [{Bm] @ 57(47.19%, 1286)
9 -104<=x (100%, 2725) : @ 60(43.81% 1193)
& § ) 368(9%,246)

Hinh 4. Két qua do kiém ban do ving bao phi mang 5G

Bang 1. Thang ké thdng sé cac mau do chat lwong mang 5G

Tong sd |z x .z | Gia tridat So véi
STT KPI miu S0 mau tot dwgc CTKT CTKT
1 Average Application UL Throughput 2135 77
(Mbps)
Max Application UL Throughput
2 (Mbps) 2135 170
. .
3 % Application UL ('l;/il)roughput >10Mbps 2135 2135 100.00
. .
4 % Application UL ("l;/il)roughput >20Mbps 2135 2079 9737 100% Pat
5 HTTP Downloadét/log;load Success rate 71 71 100.00
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Bing 1 t~héng kég qua do }(iém chat luong dich vu mang 5G (single UE) véi UL va HTTP. Trong do,
100% s0 mau do kiém dat toc d0 UL 16n hon 10 Mbps, va 97.37% cho truong hop toc d6 UL 16n hon

20 Mbps.

+ Két qua do kiém chit lwong truong hop té nhat (worst case) tai 18 ho Golf (4 UE):

Bai do thuc hién nhu sau: 4 may dién thoai 5G thuc hién Uplgad dir lié}l déng thoi. Phién upload thuc
hién 20 phat/h6 golf. Cau hinh cell 5G: 1 carrier 90 MHz. Thong ké chat lugng 5G tinh trung binh tai
18 ho do so vai Target (95%): Tong % so mau >10Mbps (94.42%); tong % s6 mau >5Mbps (97.81%).

Bang 2. Thong ké két qua do tai 18 hé Golf

S6 lwong hé

% s0 mau

% s0 mau

% s0 mau

% s0 mau

Golf >=10Mbps | >=5Mbps | <10Mbps <5Mbps Target | Danh gid
H6 1 98.46% 98.68% 1.54% 1.32% 95% Pat
H6 2 98.79% 99.60% 1.21% 0.40% 95% Pat
H6 3 93.97% 97.86% 6.03% 2.14% 95% Dat
H6 4 99.83% 99.91% 0.17% 0.09% 95% Pat
H6 5 100.00% 100.00% 0.00% 0.00% 95% Pat
H6 6 99.75% 100.00% 0.25% 0.00% 95% Pat
H6 7 99.82% 100.00% 0.18% 0.00% 95% Pat
H6 8 98.46% 98.68% 1.54% 1.32% 95% Pat
H6 9 89.17% 91.70% 10.83% 8.30% 95% Khong Pat
H6 10 88.08% 99.72% 11.92% 0.28% 95% Pat
H6 11 92.35% 92.69% 7.65% 7.31% 95% Khong Pat
H6 12 99.27% 99.82% 0.73% 0.18% 95% Pat
H6 13 100.00% 100.00% 0.00% 0.00% 95% Pat
Hé 14 61.43% 91.54% 38.57% 8.46% 95% Khong Dat
Hb 15 85.74% 93.70% 14.26% 6.30% 95% Khong Pat
Hb 16 92.57% 96.66% 7.43% 3.34% 95% Pat
H6 17 96.66% 98.89% 3.34% 1.11% 95% Dat
Hb 18 99.77% 99.89% 0.23% 0.11% 95% Dat
Tong 94.42% 97.81% 5.58% 2.19% 95% Dat

+ Danh gia chung:

+ Két qua do Kkiém vung phua véi 5G Smart-phone: dat 100% s6 mau do kiém thuc té dat >
10Mbps, diing theo muc tiéu thiét ké ban dau (danh gia single UE). Két qua do kiém trong trudng
hop worst case (t6i da 4 may/hd golf + toc do ti thiéu yéu ciu SMbps/may) voi 14/18 h golf dat
> 95% s6 mau > 5Mbps; tinh chung téng thé 18 hd golf c6 2% sb mau tdi < SMbps/may (két qua
danh gia miu do tirc thoi 1 gidy/mau). Truong hop worst case t6i da 4 may/hd golf + toe do tdi

thiéu yéu cau 5SMbps/may.

+ Két qua do kiém v6i ddu cudi video (sir dung video camera ciia VIV): Kich ban test nhu sau.
Sb lugng thiét bi két ndi ddng thoi: 02 camera cua VTV két ndi truyén dit liéu dong thoi. Vi tri
do kiém: Vi tri dat may quay tai 18 hd golf. Thoi gian do kiém: 10 phit/h6 golf. Két qua danh gia
chit lugng duong truyén dam bao 18/18 hé golf.
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3. Két qua thir nghiém san xuit chwong trinh thé thao truc tiép

Hién nay, Pai THVN dang c6 mot sb thiét bi sir dung cong nghé di dong 5G dé truyén dan tin hiéu
két nbi tir Camera tién ky nho gon tir xa vé Server thu dit tai Trung tim SX tai Ha Noi. Cu thé, Trung
tam K§ thuat truyén hinh (KTTH) dang quan 1y st dung 04 b phat Univiso UV800, 04 b phat Univiso
UV100 va 03 bo Server thu UV2101. Trong phan tiép theo, ching t6i trinh bay chi tiét két qua thir
nghiém SXTX qua 5G cho mén thi ddu Golf tai SEA Games 31, nam 2022.

Dia diém thir nghiém 1a noi t6 chirc thi ddu mén GOLF tai san Golf Pam Vac, Vinh Yén, Vinh Phuc,
mén thi du chinh thic tai SEA Games 31.

e Model thiét bi 5G sir dung: 02 thiét bi phat Univiso UV800 (Encoder), mdi thiét bi duoc gin 02

sim Viettel 5G; 01 thiét bi thu Univiso UV2101 (Decoder) két néi mang internet toc do 100Mbps.

e Théng s cai dit thir nghiém bén phat: M3 hoa video: HEVC; Téc do bit: VBR @15 Mbps;

Do tré (Latency): 700ms; Thiét bi 5G encoder hd tro t6i da 70 Mbps (uplink); Tin hiéu: Video
SDI Embeded, 1080i50 @HD; Video codec: HEVC (H.265) /AVC (H.264) main profile; Khdng
gian mau: ITU-R BT.709 @HD; P sau bit: téi thiéu 8 bit, ldy mau mau 4:2:0; Audio: 2 kénh 48
kHz @ 16bit, ma h6a AAC.

MBS hinh thir nghiém thue té trong Hinh 3 két hop st dung truyén dan 5G va hé théng mang WiFi
dién rong tai sin Golf dé truyén tai tin hiéu video tir 16 camera trai dai trén san Golf 18 15. C6 4 Camera
stt dung Module 5G, két hop cac camera sir dung song WiFi va Camera SDI cho san xuit. Day c6 thé
xem 1a m6 hinh lai ghép gitta SXTX va san xuét truyén thong. Tin hiéu tir cac camera dua vé bd Mixer
dit tai nha didu hanh sin Golf. Khoang cach tir 5G Endcoder vé Decoder uéc lugng tir 100m - 3 km tlly
theo vi tri Camera di chuyén.

ViettelNet dd cung cip dich vu 5G thir nghiém bao phu toan bd san Golf véi 03 tram 5G, cin chinh
hé théng dam bao cho viéc truyén dan tin hiéu vo tuyén cho cac Camera. Ca 3 tram 5G cua Viettel déu
str dung anten cong nghé¢ MIMO 64T64R (64 thu, 64 phat) - mdt trong nhitng cong ngh¢ anten 5G tién
tién hién nay. Ngoai ra, mang 5G duoc trién khai tai san Golf Pam Vac trén bang tan 2.600 MHz - bang
tan dap ung chit luong 5G tdt nhét tai thoi diém thir nghiém. Bén canh do, cac k¥ su ViettelNet di cau
hinh tham s6 dé nang cap tc do Uplink 1én 1.5 14n, dong nghia véi tc do truyén tin hiéu truc tiép ciing
duoc ting 1én tuong ti. Qua do kiém thyc té voi Speedtest?, tbe do uplink 5G ghi nhan 200 Mbps, tbe
d6 downlink 5G dat 700 Mbps.

Lot e S S S

Hinh 5. Thiét bj 5G mang vai tac nghiép tai san Golf (balo chiza 5G Encoder két néi Camera qua cap SDI)

! https://www.speedtest.net/
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Tir Hinh 5 d¢én Hinh 7 minh hoa SXTX str dung nhiéu Camera cho 1 tran dau Golf tai SEA Games
31, voi 04 camera su d},mg thiét b1 5G Encoder d,é truyén tin hi€u tir san Golf, két hgp cac Camera SDI
khac. Chat lugng truyén video on dinh trong suot qua trinh thir nghiém, dam bao bang thdng va QoS.

e

m\x‘\ll‘l\ Y el

Hinh 7. Trdn dau Golf dwoc truyén hinh tryc tiép trén kénh VTV5

Hinh 8 minh hoa do kiém tde do mang 5G qua mg dung Speed Test? trén rr~10bi1e. Tbc d6 download
khoang 507 — 538 Mbps, toc dd upload khoang 109 Mbps —113 Mbps. D9 tr¢ mang (delay time) qua
ping khoang 15ms. Toc d6 nay dap ung cho SX truc ti€p chuong trinh thé thao qua 5G. Vi cac tng

2 https://www.speedtest.net/apps/android

JTE, Volume 19, Special Issue 04, 2024 87


mailto:jte@hcmute.edu.vn

JT E TAP CHi KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham K thuat Thanh phd H6 Chi Minh

HCMIUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

dung thé thao tryc tiép, streaming doi hoi toc do cao. Thuyec té khi thir nghiém truyén video HD thoi gian
thue, ma hoéa HEVC, t6c dd truyén trung binh 15 Mbps khi ghép 2 SIM 5G cho 1 camera, dam bao
truyén tin hiéu 6n dinh trong qua trinh tac nghiép tai san Golf.
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Hinh 8. Toc d 5G do qua Smart-Phone bang Speedtest
Phwong phap do chit lrgng video va audio:

Do audio thyc hién qua Waveform monitor dé danh gia audio theo tiéu chu'éln AAC, mot §6 thong s6
do: Audio loudness, s6 kénh, toc d0 bit, audio level,...Cac tiéu chuan tham chiéu: QCVN
115:2017/BTTTT; QCVN 63:2012 BTTTT; EBU R128, ITU — R.1770.

Do chét lru’(_)’l’lg Vic}eo, thuc hién do SDI baseband sau b giai ma Decoder dat tai nha diéu hanh san
Golf. Mot s6 tham s6 do: Khong gian mau theo ITU- R. BT.709, do mirc video, dd bao hoa mau, C/N,
dd chéi,...Theo EBU R103 -2000 va ITU-R BT.601.

Do tbc do bit, do tré 5G Encoder - Decoder, 16i goi qua giao dién vo tuyén, jitter: Str dung thiét bi
UNIVISIO dat tai Trung tdm diéu hanh san GOLF tai ngd ra bd Decoder dé do chat luong video qua
giao dién vo tuyén 5G, minh hoa trong Hinh 9.
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b. Anh chup man hinh video bitrate véi H.265 si dung bonding (ghép 2 SIM 5G)
Hinh 9. Minh hoa thiét b do kiém chdt lwong tin hiéu video qua 5G

Hinh 9 minh hoa mot s két qua do chét lugng video thuc hién sau bd Decoder qua giao dién vo
tuyén 5G, voi mot camera sir dung 2 SIM Vietel 5G tbc do tir 5 Mbps — 10 Mbps. Tbc do bit UL trung
binh str dung codec H.265 dat 15.66 Mbps, tdc do dinh (peak) 16. 2 Mbps. Do tré truyen dan qua giao
dién vo tuyén 5G (tir Encoder-Decoder) 1a 700ms dép (mg théng s6 Latency theo thiét ké. Dong bo tin
hi€u vao/ra thuc hién trén bo Decoder. Tin hiéu intercom thuc hién qua b IP intercom ctia TT.KTTH,
tin hidu Tally truyén tir Camera-Module 5G vé bo Decoder.

Ghi chu: Hién tai TCVN/QCVN maoi ap dung cho H.264/AVC video, chira co tiéu chuén danh riéng
cho video HEVC/H.265. Trong thir nghiém véi HEVC, chiing téi tham chiéu dén tiéu chudn sau cho
HEVC video HD 50 frames, véi diém danh gid 4d la dat cho toc dg bit véi thang diém tir 1(bad) —
2(poor) — 3(Fair) — 4(good)- 5 (excellent). Tiéu chudn tham chiéu (EBU Tech Report 036 va ARIB STD-
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T12-26.906 V12.0) véi HEVC video HD 1080p50 bit rate: 4.3 Mbps — 5 Mbps; HEVC video 4K
2060p50: 14.8 Mbps — 20 Mbps.

4. Két luan

Bai bao d trinh bay mot s6 két qua thir nghiém san xuat chuong trinh thé thao tryc tiép qua mang 5G
minh chig cho kha niang SXTX véi nhidu camera. Mén thi dau 14 Golf dién ra tai SEA Games 31 nim
2022. Céc camera két ndi bd khong day 5G Encoder hd trg Sim 5G tac nghiép tai hién truong. Tin hiéu
tir nhiéu camera truyén qua giao dién vo tuyén va dén bod 5G Decoder dit tai nha diéu hanh sin GOLF,...
tai day tin hiéu chuyén qua giao dién SDI dé dua vao video Switcher, két hop cac thiét bi khac phuc vu
cho thyc hién SX video cac budc tiép theo. M6 hinh nay ciing c¢6 thé ap dung cho san xuat truc tiép cac
mén thé thao: Bong dé, Tennis, bong ban,...cac mon thé thao di chuyén nhanh nhu xe dap, dua xe hoi,..
¢6 thé ap dung két hop mo hinh san xuit méi qua mang 5G va cac m6 hinh san Xuét truyén théng hién
c6 (cap quang, v¢ tinh, xe truyén hinh luu dong). Mot o két qua do chét lugng video cho thay dap tng
dugc yéu cau dé san xuat chuong trinh thé thao, tin tic, giai tri va su kién truc tiép, gitp tiét kiém chi
phi san xuat chuong trinh.

Lo1i cam on

Két qua thir nghiém dugc thyc hién voi dé tai: “Nghién ciru va thir nghiém mé hinh san xudt chirong
trinh tir xa trén nén tang cong nghé di dong 5G tai Dai THVN”, tai trg boi Quy KH&CN — bai THVN.

Xung dot lgi ich
Céc tac gia tuyén bd khong c6 xung dot loi ich trong bai bao nay.
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