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Laei not dAu 
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QUY CHUAN KY THUAT QUOC GIA 
VE Rink AM LUVNG VA MO'C DiNH THI/C cvc DAI 

CCM TIN HO AM THANH TRONG CAC CHU'O'NG TRINH TRUYEN HiNH 

National technical regulation 
on Loudness and True Peak level of audio signals 

in television programmes 

1. QUY DINH CHUNG 

1.1. Pham vi di6u chinh 

Quy chuAn nay quy dinh ye M CPC am luvng va mirc dinh thkrc ckfc dai cua tin hieu am 
thanh trong cac chuceng trinh truyen hinh duvc truyen d5n, phat song truyen hinh tai 
Viet Nam. 

Quy chuk nay kh6ng ap dung d6i vaei truyen an, phat song truyen hinh qua mang 
Internet. 

1.2. D6i tuvng ap dung 

Quy chuAn nay ap dung doi vai cac dun vi, doanh nghiep truyen an, phat song phat 
thanh, truyen hinh tai Viet Nam. 

1.3. Tai lieu vin dan  

ITU-R BS.1770-2 (03/2011): Algorithms to measure audio programme loudness and 
true-peak audio level. 

EBU R 128 (08/2011): Loudness normalisation and permitted maximum level of 
audio signals. 

EBU Tech 3341 (2011): Loudness Metering: 'EBU Mode' metering to supplement 
loudness normalisation in accordance with EBU R128. 

EBU Tech 3342 (2011): Loudness Range: A measure to supplement loudness 
normalisation in accordance with EBU R 128. 

1.4. Giai thich tir ngCP 

1.4.1. Chu'o'ng trinh truy4n hinh (programme) 

M6t not dung rieng Net chira am thanh, hinh anh duvc sir dung trong phat song 
truyen hinh. M6t quang cao, giai thieu, mot not dung thwyng mai hay not dung tuvng 
ty' cung duvc xem la mot chipang trinh trong quy chuan nay. 

1.4.2. NOi dung ngAn (Short-Form Content) 

M6t chuvng trinh co thed Itycyng ngAn, th6ng thu*ng ng'an hurl 30 giay (co thol luvng 
phat lap lai mot s6 phan khong virgt qua 2 phut). 

1.4.3. D6ng h6 do, may do am luvng 

Thiet bj do chuyen dung twang thich EBU R128 hoac/va ITU-R BS.1770-2 sir dung 
do am luvng. 

1.4.4. MCpc am luNyng ky vong (target loudness level) 

M6t gia tri am lucng cu the dung trong chuAn h6a am luvng. 

1.4.5. Chun hoa am luvng (loudness normalisation) 
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QCVN 115:2017/BTTTT 
Du'a am ltyang cac chtyang trinh khac nhau ye cung mot mirc am Itycyng. 

1.4.6. Thong tin metadata y6' am luvng (loudness metadata) 

Thong tin metadata co china cac thong tin ve mt.'rc am luvng cua tin hieu audio. 

1.4.7. Vung nghe de chiu (comfort zone) 

Vung nay IA mot dai tin (+2,4 dB, -5,4 dB) cua am Ityang audio (Vac sir dung de 
nghien ct:ru cho mot s6 mau cac doi ttyang ngtreri nghe. 

1.4.8. Dialnorm 

Thong s6 bieu dien am luvng co trong thong tin metadata va truyen trong thing bit 
AC-3, co gia tri tip 1 — 31. 

1.4.9. DRC Profile 

BO cac thong s6 ma to cach thin dung thong tin metadata lieu khien clai dOng. 

1.4.10. WPC tai tao am thanh (Sound Reproduction Level) 

tai tao am thanh dung cho cac thiet bi rap hat tai gia (Home Theatre) IA -31 
LUFS hoac - 27 LUFS. 

1.4.11. BO XCY ljt gidi han (limiter) 

XCY 19 gioii han mixc dinh cua tin hieu audio. 

1.4.12. Gam min (Downmix) 

He s6 dung cho tham chieu va trOn tin hieu am thanh da kenh trong k9 thuat h6a am 
cua mot chtyang trinh da kenh thAnh mot chuvng trinh có s6 luvng kenh it han. 

Downmixing IA mot thuat ngir dirac sir dung de thao tac am thanh, trOn tin hieu am 
thanh da kenh trong k9 thuat hoa am dm mot chtyang trinh da kenh tharih mot 
chtyang trinh co s6 luvng kenh it han. Vi du khi chuyen dOi 6 kenh am thanh 
(tht_rang 'Jinx goi IA am thanh 5.1) ye am thanh stereo (2 kenh) qua trinh duvc goi la 
downmixing. 

1.4.13. Headroom 

Khoang du,  phong cho mixc Tr-1h tin hieu am thanh de tranh meo tin hieu )(ay ra. 

1.4.14. Ba khung thevi gian do 

Cac khung thoi gian do am Ityang, co ba khung nhu' sau: 

- Khung thevi gian ng'an nhat duvc goi IA 'tirc thol' (momentary), viet tat la 'M'. 

- Khung thaei gian trung gian duvc goi IA 'khung ngan' (short-term), viet tat IA 'S'. 

- Khung thol gian mot chtyang trinh hoac mot phan doan ducyc pi la 'tich hap' 
(integrated), viet tat IA 'I'. 

1.5. Chu,  viet tit 

DAB 	TO chCrc quang ba phat thanh s6 	Digital Audio Broadcasting 

DAB+ 	DAB six dung 130 ma AAC 	 DAB using the AAC codec 

dB 	decibel 	 decibel 

dBFS 
Dan vi do Ityerng mirc tin hieu tirang The unit for measurements of 
doi trong toan thang do 	 signal level relative to full scale 
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Dan vi do luVng mirc tin hieu dinh 
dBTP 	am thanh tuang dOi trong toan thang 

do 

DVB 	TO chtk quang ba truyen hinh sO 

Hiep hOi phat thanh truyen hinh chau 
Au 

HDMI 	Giao dien HDMI 

HE-AAC Ma h6a ACC hieu suet cao 

IDTV 	Tivi so tich hgp 

IPTV 	Truyen hinh giao thk"rc Internet 

BO giai ma thu tich hgp (hay con goi 
IRD 	la STB: Set-top Box) 

K 	Trong sO K 

Dan vi do am luvng hay dai am 
luvng (phep do tkrang TOD 

Dan vi do am luvng so v6i toan 
thang do (phep do tuyet clop 

Dan vi do am luvng toan thang do 
veyi trong sO K 

Max TP 	Min dinh thkrc ckrc dai 

MLK 	Am luvng chuang trinh tirc th6i 

MPEG 	Nhom chuyen gia anh dOng 

PRL 	Min tham chieu chiyang trinh 

QPPM 	May do tkra dinh 

RMS 	Gia tri trung binh binh phirang 

Chun deu nOi 21 ch5n dung de ket 
nOi thiet bi Audio/Video 

TPL 	MOT dinh thvc 

The unit for measurements of 
true peak audio level, relative to 
full scale 

Digital Video Broadcasting 

European Broadcasting Union 

High-Definition 	Multimedia 
Interface 

High Efficiency Advanced Audio 
Coding 

Integrated Digital (or Decoder) 
TeleVision 

Internet Protocol television 

Integrated Receiver Decoder 
(also known as STB, Set-Top 
Box) 

K-weighted 

Loudness Unit 

Loudness Unit relative to Full 
Scale 

Loudness K-weighted Full Scale 

Maximum True-Peak Level 

Momentary LK 

Moving Pictures Experts Group 

Programme Reference Level 

Quasi-Peak Programme Meter 

Root Mean Square 

Radio and television receiver 
manufacturers' association 

True Peak Level 

EBU 

LU 

LUFS 

LKFS 

SCART 

2. QUY DINH KY THUAT 

2.1. Am luvng chu'o'ng trinh truy6n hinh 

a. Dinh nghia 

Mi:rc am luvng tong hgp trung binh do theo khung th6i gian tich hgp trong suot 
khoang thoi gian cue chirang trinh truyen hinh. MCrc am luvng chirang trinh la gia tri 
duvc tinh theo clan vi LUFS cue am luvng chLrang trinh, kji hieu Lk. 
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b. Chi tieu mCrc am krang Lk 

Lk = -23 LUFS ± 1,0 LU 

cac chu'ong trinh v6i not dung nga'n (<30 giay) (vi du nhu,  chu,ung trinh thtyang 
mai, quang cao), ngoai MCFC am luvng chuvng trinh Lk 6' tren ph5i dap Crng them 
dieu kien sau: 

+ Am Ityang tOi da veri khung th&i gian ngAn: 

Lk = -18,0 LUFS (+5,0 LU tren thang do tuvng d6i). 

2.2. Dai am luvng 

a. Dinh nghia 

Phan b6 cua am luvng trong mot chu,ang trinh truyen hinh, kY hieu LRA 

b. Chi tieu 

LRA < 20 LU 

CHO THICH: Chi fiat, nay khong ap dung CI& vbe cac chirceng trinh vai nOi dung ngAn. 

2.3. Miyc dinh thwc 

a. Dinh nghia 

Mtyc dinh thy,c chi bao mCrc ccrc dai (throng hoac am) dm dang song tin hieu lien tyc 
trong mien thol gian, va gia td nay c6 the cao han gia tri dinh maulern nhat dirgc lAy 
mAu, ky hieu Max TP. 

b. Chi tieu 

Max TP = -1 dBTP. 

CHU THICH: Chi tieu nay ap dung vbi MQi loci chwyng trinh. 

3. PHU'O'NG PHAP DO  

3.1. Yeu ciu thiet bi do 

- May do phai tu,ang thich v61 tieu chuen ITU-R BS.1770-2 va EBU R 128. 

- May do phal h6 tra do theo ba khung thol gian theo EBU Tech 3341. 

- May do ph5i h6 trg tOi thieu hien thi cac chirc nang do theo EBU Tech 3341. 

3.2. Phu'o'ng phap xac dinh 

- Do am Ityang "tirc theyi" theo khung thed gian "M" sir dung dra só target theri gian c6 
d6 dai 0,4s. Phuvng phap do kh6ng dung gating; 

- Do am luvng trong mot khoang theyi gian ngAn theo khung thoi gian "S" sir dyng 
ctra so truvt thol gian co d6 dai 3s. Phu,ang phap do khong dung gating. T6c d'6 cap 
nhat cho dOng h6 do tnyc tiep it nhat la 10 Hz; 

- Do am luvng tho'i gian mot chuvng trinh hoac mot phan doan chuang trinh theo 
khung th6i gian "I" sir dung phuvng phap do gating nhu' trong ITU-R BS.1770-2. T6c 
d6 cap nhat cho dOng h6 do chuvng trinh truyen hinh tru'c tiep it nhat la 1 Hz; sir 
dung ngtcang gating "yen lang" 6,  M CPC -70 LUFS de tinh toan mix am luvng gating 
tuyet d6i; sir dung ngu'O'ng gating tuvng doi -10 LU so vai mu,c am luvng gating 
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tuyet d6i; ngO vao dirqc do vai ngt.r6mg gating la cac khung 400 ms vai hang so 
chong 15p giCra cac cCra so lien tiep la 75%. 

PhAn dir lieu cuOi cua qua trinh do am luvng tich hap neu khong du mot khung thi 
se duvc lopi bo. 

- Sa d6 do 

Tin hiOu chn do 

 

May do 

 

CHU THICH: 

Tin hieu do: Neu do Am thanh mono thi chi cAn 1 kenh audio ngO vac). 

Do Am thanh stereo: Do tren 2 kenh L va R va tInh toan loudness. 

Do Am thanh/tin hieu 5.1 audio: Chi do loudness 5 kenh UR/C/Ls/RS. B6 qua kenh LFE (xem sa do trong ITU- R 
BS.1770-2). 

4. QUY DINH VE QUAN LY  

Min am luvng va min dinh thtyc ct,rc dpi dm tin hieu am thanh trong cac cht.rang 
trinh truyen hinh &Ivo truyen d5n, phat song truyen hinh tai Viet Nam thuOc phpm vi 
dieu chinh MLIC 1.1 phai tuan thu cac yeu thu quy dinh tai Quy chuArt nay. 

5. TRACH NHIEM COA TO CHCYC CA NHAN 

Cac clan vi, doanh nghiep truyen an, phat song phat thanh, truyen hinh tai Viet Nam 
co trach nhiem dam bao tin hieu truyen d5n, phat song truyen hinh tu5n thu Quy 
chu5n nay, thy'c hien cong b6 hap quy va chiu sty kiem tra cua ca quan guar' lj/ nha 
ntrac theo cac quy dinh. 

6. TO CHCFC TH(YC HIEN 

6.1. CUC Vin thong, Cuc Phat thanh, truyen hinh va th6ng tin dien tir va cac Sey 
Thong tin va Truyen thong co trach nhiem Wang d5n, trien khai quart Ijr cac to chi:1'c, 
doanh nghiep thkrc hien theo Quy chuAn nay. 

6.2. Trong trtyo'ng hap cac quy dinh neu tai Quy chu5n nay c6 skr thay d6i, b6 sung 
hoc duvc thay the thi thy'c hien theo quy dinh tai van ban mai. 

6.3. Trong qua trinh trien khai thkrc hien quy chuAn nay, neu co van de phat sinh, 
virang mac, cac to chU'c va Ca nhan co lien quan phan anh bang van ban ye BO 
ThOng tin va Truyen th6ng (VU Khoa hoc va Cong nghe) de &Pao Wang d5n, gi5i 
quyet ./. 
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PHI) LVC A 

(Tham khao) 

Fkrdeng dan thkrc hanh chuin hoa am luvng va min dinh cho san xuAt 
chu'o'ng trinh truyen hinh 

A.1. Cac phu'o'ng phi!) chuin hoa am luvng 

A.1.1. Khau san xuAt, hau kji 

Phtyang phap chuAn hoa am lu,ang trong khau san xuAt, hau 1(9 co 02 cach sau: 

+ Phtyang phap 1 IA giu,  rnipc tin hieu thtyc to va x6, 19 dich mtk; 

+ Phtyang phap 2 IA kiem soat am Ityang va chuAn h6a (khi do kh6ng can dich mirc 
hoac chi dich vai mirc rat nho), xem Hinh A.1. 

Hinh A.1 - Hai cach thin chuin hem am luvng trong khau san xuit, hau ky  

Mk chap nhan sai so ± 0,1 LU xung quanh mtk k9 vong -23 LUFS, trip cac twang 
hap dac biet (cac chtyang trinh kich cam...). 

Phtyang phap 1 (giu,  mirc thu,c te): phan Ian cac trtyang hap la can dich d6 lai vai  
min am (lam suy Om). Nen buac x6, 19 tiep theo IA giam dai d6ng va/hoac giai han 
mb,c dinh thtyc cu'c dai thiyang khOng can thiet. Do ghat.) Ian twang hap la dieu 
chinh giam d6 lai nen giai phap dung metadata khong phu hap vai pi-Krung phap 1. 

Phtyang phap 2 (chuAn hoa am Ityang): Sau khi chtyang trinh da du,ac do N/A kiem 
tra, mot d6ng h6 do am Ityang du,ac On song song vai dOng 116 do th6ng thtyang 
(thiyang IA QPPM) de Om sat am Ityang. Tuy nhien, dal dOng co the tang len do tin 
hieu am thanh dirac cong them 1)61 cac hieu Ong khac (nhu' cac chu,ang trinh the 
thao cong them tieng nen tip ngiyai ham ma, hieu tYng am thanh trong cac chu,ang 
trinh tro chai c6 khan gia); hay phAn thoai trong phang thu thirang dircyc nen dai 
clang vi cac 19 do nghe thuat dirac can bang tool nhieu ban thu 	nguyen dai dOng 
goc. 

A.1.2. Do am luvng trong khau san xuAt, Nu kk 

D6ng 116 do am lu,ang dung ca the do "EBU mode" h6 tra theo 3 khung thai gian do, 
vai ctla so thai gian M va S dtyac su,  dung cho do min tu,c thai va Xi, 19 tr6n cac tin 
hieu audio. Qua trinh cal dat Min khai dOng co the du,qc thu,c hien tot nhat v6i dOng 
h6 do am Ityang M cho dieu chinh mirc cua cac that-1h phAn chinh, thanh phAn "neo" 
cua tin hieu audio (thoai, am nhac hoac hieu tYng am thanh) den On min 1111,1C tieu - 
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QCVN 115:2017/BTTTT 
23 LUFS. Ban than b6 trOn c6 the biet d6 to am lircyng a bAt k9 thai diem nao cua tin 
hieu thkrc nhu' cac the do do M va S. 

Do sir kh6ng nhAt quan giCra ITU-R BS. 1770 va ITU-R BS.1771, quy chuAn nay de 
nghi cac k9 hieu nhu' sau: 

• K9 hieu cho mirc am luvng, &rang cong trong s6 K (Loudness Level, K-

weighted) la "Lk". 

• K9 hieu dan vi "LUFS" chi bao gia tri cua Lk  tren toan b6 thang do s6 (digital 

full scale). 

• K9 hieu "LU" chi bao gia tri dm Lk mo to ket qua tham chieu tirang dOi hay skr 

khac nhau cua mirc am luvng so vai mirc tham chieu. 

Giao dien cua bAt k9 dOng h6 do am luting tu,ang thich vai "EBU mode" se dinh 
nghia 2 thang do: "EBU +9 Scale" dung chung cho hAu het cac chu,ang trinh, va 
"EBU +18 Scale" chi dung cho cac chkrang trinh co LRA (Ong. Ca hai thang do hoc 
co the hien gia tri mix am luting tirang dOi theo LU, hoac tuyet doi theo LUFS. Cu 
the, "0 LU" trong "EBU mode" se twang &rang vai mirc muc tieu -23 LUFS. 

A.1.3. LRA cho khau san xuAt, h4u kit 

Viec chuAn has am luting dat yeu cAu cung c6 nghia phai kiern soat duvc gia tri 
LRA (khi ma min dai Tang co the ma Ong qua qua trinh xCr19). Dieu nay coy nghia 
quan trong trong dam bao co duvc tin hieu am thanh phO hap cho dOi twang khan 
gia nharn den va cho chu6i phan phoi. Vai khaki san xuAt, hOu k9, mot ma hinh tr6n 
chung co the duvc chon (vai gia tri LRA twang doi cao va mirc Max TP la -1 dBTP), 
Crng vai khau khac co the dung gia tri LRA va min Max TP thAp hurl (nhung van 
phai dam bao min LK la -23 LUFS) 

Khi do LRA, he thong c6 the xac dinh cac do dac thich hap de nen dai d6ng dm mat 
chirang trinh Ung vai ,rnirc chAp nhAn duvc. De dat mix 1111)C tieu -23 LUFS, tuy 
theo mirc am luting goc CO the thkrc hien dich min song song veil dieu chinh d6 lqi 
dm qua trinh nen. 

A.2. Sin xuAt va phit lai (playout) 	tren tip tin 

Vai Crng dung clang lam viec dkra tren tap tin, viec chuAn hoa am luting can thich 
Cing theo m6i quy trinh. Cac nguyen tac ca ban yin giCr nguyen la: chugn hoa am 
luting va kiem soat dai d6ng dm tin hieu am thanh, dac biet la cho cac not dung mai. 
Tuy nhien, khi thong tin metadata dirac tich hap nhu,  mot thanh phAn trong he thOng 
dkra tren tap tin thi cac giai phap sir dung thong tin metadata lai c6 nhirng u,u diem 
rieng. 

Mat tap tin quang LA ban dAu chira cac tin hieu am thanh c6 the lAy tit' qua trinh 
nhAp lieu (ingest), truyen tip mot may chu khac, hoc tCr mat ba liru Kr (archive) dkra 
tren tap tin. Cac chu,ang trinh hien nay (cac not dung liru trCr) co 4 tuy chon xir 19 de 
dat yeu cAu ye chugn h6a am luting nhu,  sau: 

- Dieu chinh mirc am luting cua tat ca tap tin am thanh den min muc tieu; 

- Chi dieu chinh min am luting khi CO yeu cAu; 

- Dung cac ket qua do min am luting de dieu chinh min phat lai ma khong dieu 
chinh mirc am luting g6c; 
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- Truyen dinh kern thong tin metadata cho khach hang de thiet bi cua tio chuen hoa 
am luvng dkra ten thong tin metadata nay. 

MOt cach thin thkrc to de sir dung thong tin metadata se phy thu6c vao nhieu yeu to 
nhu' ha tang, d6ng lam viec, viec quart 19 tai nguyen MAM (media asset 
management), tinh sari co cua thiet bi phu hgp, nguOn tai chinh, theYi gian,... Tuft 
tien, ngay tu,  bkrac dAu "yang dai" cua mot tap tin trong he thong, no phai duvc do 
dac de thu dkrac 3 th6ng s6 la: LK , LRA, Max TP ctyc dai (rntYc am luvng khung thoi 
gian S, M ckrc dai cung duvc do dOi vai nhCrng n6i dung ngan < 30 s). Thy thu6c vao 
ket qua do va phtyceng phap chon de chuAn h6a am Ikrang cung vai mirc LRA cho 
phep, giai phap xir 1Y am luvng se xir 19 theo: tirng thong s6 rieng (Hinh A.2) hoac 
d6ng theyi nhieu thong s6 (Hinh A.3). 

Ba sa d6 khOi trong Hinh A.2 CO vai tro coilOi trong xir ly kiem soat chat luvng tap tin 
dkra tren cac thong s6 k9 thuat do tir not dung am thanh. Bat dAu dm qua trinh x6, 19 
ba th6ng s6 LK, LRA va Max TP duvc do, tu,  ket qua dm do nay viec dieu chinh m6i 
thong s6 duvc thkrc hien nhu,  trong cac 	d6 Hinh A.2. 

Hinh A.2- XLI' ljt chuin hoa trong thong so Hong 

Hinh A.3 m6 to cac trubmg hgp co the xay ra vai cac thong s6, cu the: 

Tnrdeng hap (a): ca ba thong s6 deu dat yeu ceu. Day la trty&ng hgp 19 tu,erng khi 
mirc LK la -23 LUFS, mirc LRA trong gieri han cua nha quang ba (phy thu6c vao the 
loai va/hoac nen tang phan phOi) mCrc Max TP bAng hoac dlrai mirc cu'c dai xac dinh 
tuft cho he thong phan phoi da thiet ke. 
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Hinh A.3- Cac giai phi") XCP ly am luvng d6ng thoi nhi4u thong s6 

Tnpang ho? (b): LK> -23 LUFS. Huang giai quyet IA giam d6 lqi bad: 

Gain (dB) = LK( min k9 vong) - LK(mirc do) 

Vi do: do LK = -19,4 LUFS, min k9 vong = -23 LUFS, d6 lai can dieu chinh IA: [-23 —
(-19,4)] = -3,6 dB, khi do Max TP cung giam mot luvng nhir LK. 

Trusang hop (c): LK< -23 LUFS. Huang giai quyet la tang dO lai (gain offset), khi do 
min Max TP phai duvc tinh lai: Max TP (g6c) + Bu d6 lqi (gain offset) = Max TP 
(dieu chinh) de kiern soat kha nang mirc Max TP dieu chinh Ian han mCrc cho phep. 
Khi min Max TP dieu chinh Iden han mak giai hpn, xi! 19 giai hpn dinh thvc TPL 
duvc thvc hien (Hinh A.2 (c)). MOt giai phep khac co the thvc thi (kh6ng dung giOi 
han dinh thvc) IA van giCy min LK  g6c va b6 sung them thong tin metadata ye am 
luvng thich hap. fle thkrc hien dieu nay can he th6ng ma hoa am thanh CO day du 
chin nang ye h6 to' va truyen metadata (nhv Dolby Digital, hoac MPEG-4). 

Ca hai truteng hap (b) va (c) gia tri d6 lai dvac lvu 	dvai dpng metadata va CO the 
dung cho bvac xir 19 tiep theo neu Max TP vircet qua giai han (trvang hap (c)). Gia 
tri d6 lai nay cung CO the duvc dung de dieu khien min phat 1pi dm tap tin den min 
k9 vong -23 LUFS. 

Tn.reeng hov (d): Mirc LK< -23 LUFS va LRA rOng han min cho phep cCia the lopi 
chvang trinh hoac kenh phan ph6i. Mirc LK CO the ducyc xir 19 nhv trong trvang hap 
(c), con mire LRA co the dieu chinh giam dung sa d6 khOi Hinh A.2 (b), bveyc xir 19 
nay CO the lam Om mire Max TP. Khi dieu chinh min LK thi mirc Max TP co the 
tang vvat mtk cho phep, nhvng CO the khong can )(Cy 19 min Max TP gia tang vi qua 
giai dopn xir 19 LRA 'pi lam Om min Max TP. Do dO, chi can tinh va dieu chinh min 
Max TP trong qua trinh giam min LRA. 

Trithng hoop (e): LRA rOng han mire cho phep dm the lopi chuang trinh hoac kenh 
phan ph6i (trong khi LK  va Max TP dat yeu cgu). Nhv da trinh bay de phgn trutec, mot 
b6 nen vai ngtxifing thap va ti IP nen thich hop co the lam hpp LRA (Hinh A.2 (b)). 
Vai tap tin, viec xir 19 tkr dOng de dpt min LRA de thkrc hien va ket qua do LRA kich 
hopt bO nen dai dOng vaei cac thong so thich hap. Th6ng so Max TP sau dieu chinh 
LRA thvang se thap han mirc ban dAu nen khong can phai xir 19 them. 

Tnpaong hog:, (f): WC Max TP vvat mire cho phep. Min Max TP wog qua mCrc cho 
phep trong he th6ng phan ph6i khien co the gay ra meo trong dong tin hieu xuOng 
(downstream) (khi chuyen dOi D-A, chuyen al ten so lAy mk, ma hOa giam tOc d6 
bit,...). Viec xix 19 thkyc hien nhu,  sa do Hinh A.2 (c) de &pa ra mirc Max TP thap han. 
DO mire LK CO thay dOi clang ke thi mire Max TP chi bi anh hirdeng !Del so dinh (peak) 
do dvcyc trong tin hieu. 
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Cac turang hap khac co the xay ra cua cac thong s6 LK, LRA, Max TP co the phan 
vao mot trong cac tru'o'ng hap tren. 

A.3. Metadata 

A.3.1. Thong tin metadata LK 

Vai yeu cau ye chuan h6a tin hieu am thanh trong san xuat den min k9 vong -23 
LUFS, th6ng s6 metadata lien quan cung duvc cai dat de chi bao -23 LUFS. 

Cac twang hap co gia tri khac -23 LUFS CO the xay ra là: 

- Cac chu,ang trinh khong tuan theo yeu cau ye min -23 LUFS va -1 dBTP. Dieu nay 
xay ra vai cac b6 phim CO sty bien dOng Ian ye dai dOng va dai phat muOn truyen cac 
chirang trinh nay vai ti s6 am Ityang/dinh (loudness/peak) Ian. 

- Cac chkrang trinh cu tir cac kho lu'u true khOng duvc dieu chinh trong he thOng de 
dat cac th6ng s6 yeu cau cua tieu chuan nay. 

- Cac chu,ang trinh tru'c tiep c6 cac mire am luvng va metadata khac nhau. 

- M6t he thong hoan thien ye metadata trong chu6i tin hieu, khi do tin hieu va 
metadata duvc truyen den khach hang va thiet bi cua ho tkr thu'c hien viec dieu chinh 
mire theo tieu chuan nay dkra tren al,  lieu nhan duvc. 

A.3.2. Metadata dung kiem sok dai thing 

Viec xir l LRA twang tip nhu' chuAn h6a am Itrang CO the thkrc hien ten ban than 
nguOn tin hieu am thanh hoac thong qua metadata. Neu dung metadata, thOng tin 
nen dai dOng dirac giri nhu' mot phan trong &mg dir lieu (datastream) dual clang 
gain-words (cac tir ma chi dO lai). Trong thiet bi tai nha cua khach hang (nhu' thiet bi 
rap hat tai gia), thong tin nay dkrac sir dung de Om dai dOng cua tin hieu (mac dinh 
tip thiet bi hoac do ngu,eyi dung kich hoat). Viec kiem soat dai dOng bang each dung 
metadata dong vai trot cung cap "thong tin dinh kern" khi 	dOng mu6n CO mot 
dai d6ng thap han. 

CO hai ca the nen hien dung trong ma hoa Dolby Digital la: "Line mode" va "RF 
mode" twang Crng vai m6i cach thiet lap ca the nen rieng. 

Vol he thong twang thich tieu chuan nay, khai niem chuan h6a audio dira tren mire 
am luvng -23 LUFS va dung th6ng s6 LRA de xac dinh cach thin xir 19, va thiet lap 
"None" (Vac sir dung. Trong thkrc te, ma hoa Dolby Digital CO the thiet lap vai "Line 
mode" hoac mac dinh vai "RF mode". 

ViOc kiem soat LRA dm tin hieu am thanh khi truyen an se dkra ten dong 
upstream. Vai mot chuang trinh xac dinh, nha quang ba CO the chon mot the lc* 
profile dOi vai cac he thong RF-mode hoac chon "None" cho he thOng Line-mode. 
Nha quang ba cung CO the tao nhirng thiet lap khac "None" de h6 try dong lam viec 
dac thu cua ho (nhu'ng thiet lap nay CO the khong twang thich hoan toan vai cac thiet 
bi cua ngt.rai nghe). 

A.3.3. Cac he s6 giam min (downmix) 

Cac thong s6 metadata nay (cho he thong Dolby Digital) chi ap dung cho cac tin hieu 
am thanh \tom (surround). NO ho tra kiem soat d6 lai (dB) dm kenh giCra (centre), 
cac kenh \tom trOn vai cac kenh trai va phai de tao ra tin hieu 2 kenh (Stereo). Am 
luvng cua 2 ,kenh do duvc tip xi? 19 min giam d6ng (trOn giam kenh, vi du tir am 
thanh \tom den 2 kenh) dOng cac thOng s6 metadata phu thu6c vao: 

- Ban than cac he s6 downmix: +3 / +1,5 / 0 / -1,5 / -3 / -4,5 / -6 / - co, 
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- Nai dung cua cac kenh giaa va cac kenh vom, 

- Kha nang cua gidi han an toan de tranh tinh trang qua tai. 

' day, tinh trang qua tai dm tin hieu sau xCr ly Om mac xay ra khi dung ba xir 1j/ 
dai clang cho clang tai len (upstream). Nen dung mat thang do linh hoat vi am luvng 
cua tin hieu hai kenh sau X1:1 ly giam mCrc c6 the khac biet Ian so vai tin hieu vom 

9 Oc 

Trong he th6ng Dolby Digital, cac he s6 giam mac tu5n theo 2 bang he s6 giam mac 
(downmix profile). Ban Tau chi c6 mat bang mac cung cep cac th6ng s6 "th6", cu the 
la -3/-4.5/-6 dB cho kenh giaa va -3/-6-- cho cac kenh yam. Hien nay, co bang mCrc 
thinrn hai gam 	tin ma rang (BSI - Extended Bitstream Information) de cung cap 
cac thong so "tinh" han (tham khao DVB TS 101 154, phAn cac he s6 Om mac). 
Tuy nhien, can chu y kh6ng phai tat ca thiet bi co the hieu duac cac he so Om mac 
dung th6ng tin ma rang BSI cua bang mCrc thin hai, nen neu bo giai ma (decoder) 
kh6ng the hieu &vac thong tin ti' bang mCrc thi' hai thi se sir dung cac he s6 cua 
bang mac "tho" (thin nhat). 

Trong tardng hap thong tin metadata cua cac he s6 giam mtrc mat hoac khong tin 
cay, khuyen cao sa dung cac he s6 theo ITU-R BS.755-2 la: 

- Trai, Phai (L, S front): 	0 dB, 

- GiCra, Trai yam, Phai yam (C, Ls, Rs): -3 dB. 

CHO THIGH: cac kenh vom co trong so +1.3 dB trong suOt qua trinh do am Itrang (theo ITU-R BS.1770). Tuy 
nhien, neu dung xir Iy giam mtrc ttr dOng thi trong so nay khong 	ap dung do ket qua chi co am thanh hai 
kenh (trai va phai). Cac chuang trinh CO nhieu kenh vom han se den den co skr ben thien Ian han ye am luceng 
khi xir ly giam kenh den am thanh 2 kenh so vai chuang trinh co it kenh vom han. 

Trong mat s6 trtydng hap, thong tin metadata duvc cung cap ti' tap tin rieng ma 
khong dinh kem tap tin am thanh nen c6 the khong chinh xac, no:0c mat th6ng tin 
metadata,... khi do metadata cho LK se 15y thong tin mac dinh 	nha san xu'et la — 
27 (gia th mac dinh cho dialnorm trong he th6ng Dolby Digital) ho5c -31 (gia tri thap 
nhAt cho phep trong he thong). 

Khuyen cao: neu thong tin metadata ye am luvng ho5c thong tin kiern soat dai clang 
co tir cac nguOn ben ngoai khong diyac dam bao thi nen loai bd (trU trusang hap that 
sv tin cay). Cac he s6 downmix tir thong tin metadata chi duvc chap nhan vai he 
thang ho tra hoan chinh, ho5c khep kin. Neu khong dam bao dirdc dieu nay, can xdr 
ly do dac lai 3 th6ng s6 audio chinh de dam bao qua xir ly tiep theo diyac chinh xac. 
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PHU LUC B 

(Tham khao) 
Huang din thkrc hanh chuAn h6a min am luvng d6i voi cac he th6ng 

phan ph6i theo EBU R 128 

B.1. Chun hoa am luvng trong cac he theing phan ph6i so 

B.1.1. Cac khac biet v4 min am luting trong khau phan ph6i 

Thkrc to khi phan ph6i (truyen dk, phat song) truyen hinh tren the giai, cac MCYC am 
Ityang dm tin hieu am thanh kha khac !Diet trong cac vOng lanh th6 suot m6t thai gian 
dai vai nhieu 19 do nhu' canh tranh giCra cac Dai truyen hinh, cac chu,ang trinh truyen 
hinh... 

Phia nglyai dOng ngay Gang doi hoi cao am krang dm tin hieu khi ma ho co dieu kien 
tiep xiic nhieu yai cac chu,ang trinh truyen hinh chAt luvng cao. 

Viec chuk h6a am luvng trong khau phan ph6i se loai bo ca ban ski' khac biet va 
nglyeyi dung c6 the chuyen tir dich vu nay sang dich vu khac mot cach thoai mai ma 
kh6ng gap An de kho chiu ye am Ityang. 

B.1.2. Chun hoa am luting chi' dOng cho phan ph6i cac dich vu truy4n hinh 
so 

Hinh B.1 trinh bay so' d6 khoi trong mot he thong phan phoi (head-end) s6 tich hap 
co the Ong dung cho phan ph6i ten cac nen tang khac nhau nhu,  IPTV, ye tinh. 

Viec chuk hoa am luting duvc thkrc hien qua 3 khoi chirc nang chinh la: 

- Khoi do (measurement unit); 

- Khoi lai (steering unit); 

- Khoi thich nghi (adaptation unit). 

Khoi thich nghi co the &vac tich hap trong b6 ghep kenh DVB hoac thiet bi x6, 19 s6 
ttyang &rang. Cac kh6i do va khoi lai CO the dkrac tich hap chung trong mot Ong 
dung rieng. Viec xkl,  19 thich nghi cac min am krang CO the chiu tac d6ng them tir 
qua trinh kiem soat d6 lai ng6 vao dm cac thiet bi ma h6a (encoder). Tuy nhien, giai 
phap ma hoa lai cua cur-1g dinh clang nen khong dirge chon do co the lam suy Om 
chAt krang va ton chi phi. 

He th6ng chuk hoa am Ityang CO the h6 tra mot hoac nhieu lopi ma hoa (codec). 
Giai phap xCr 19 thich nghi dm mirc am krang tily thu6c yao loai ma hoa &vac dung: 

- Trtyc tiep trong dong tin hieu am thanh cho ma h6a MPEG-1 Layer II. 

- Tru,c tiep trong metadata di kern cho ma hoa DD/DD+ va HE-AAC 

Am ltyang dm cac tin hieu giai ma dirac do lien tuc trong ca ngay (24 gia), chia 
thanh 24 doan, moi doan co d6 dai 1 gia. Thai gian bat dAu cua dopn 1 la 03:00 gite, 
va dm doan 24 la 02:00 cua ngay hOm sau. L9 do cho viec sir dung thai gian nay la 
no anh hurting it nhAt den chkrang trinh hang ngay. Thtyc hien do am krang theo 
khung thai gian "I" rieng cho m6i doan. 
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Hinh B.1- M6 hinh he th6ng phan phoi tich how chuaz n hoa am luvng 

Vol taro/rig hgp sir dung cac ma hoa DD/DD+ va/hoac HE-AAC, thong tin metadata 
ye am luvng duvc xac dinh trong suOt qua trinh do cho muc tieu truy van khi tai tao 
min am luvng. He thong do se ap dung MCYC tham chieu am luvng la -31 LUFS dOi 
vaei ma hoa DD/DD+ va -23 LUFS dOi v(51 ma hoa MPEG-1 Layer II va HE-AAC. V61 
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hO thong dOng ma h6a DD/DD+, th6ng tin metadata duvc ghi nhan thOng qua b6 mo 
to Dialnorm cua d6ng du,  liOu DD/DD+ va dOng mirc SRL chuAn la -31 ,LUFS SRL. 
Vol WO thong dung ma h6a HE-AAC, thOng tin metadata dt.rac ghi nhan bang cach ap 
dung b6 mo to mirc tham chieu chirang trinh — PRL (Programme Reference Level) 
(thing thong so prog_ref_level theo ISO/IEC 14496-3) cua d6ng dCr lieu HE-AAC va 
bO mo to mirc kj/ vong giai ma (target_level theo ISO/IEC 14496-3) a min -23 LUFS. 
TrirOmg hgp dong HE-AAC khong china thong tin metadata ve am !mpg, dich vu se 
chon du,  lieu mai hoac ma h6a lai neu thong tin Am luvng dich vu khong twang thich 
vai -23 LUFS ± 0,1 LU. 

24 doan (block) trong ngay duvc do va gia tri cua cac doan khong nho hurl 2 LU so 
vai gia tri cao nhat duvc lu'u giCr (dieu nay cung trang &rang vol dung sai ±1 LU 
trong EBU R128). Gia tri trung binh cua cac am luvng tir cac doan duvc 	giCr 
(trung binh cac gia tri tOi da) duvc bieu din cho hoat dOng cua tram phat song va 
duvc xem la Am luvng dich vu. Gia tri nay co the sai lOch dal chat cho tCyng chirang 
trinh rieng duvc do theo min mac tieu. WPC am luvng va dung sai cho phep cua cac 
chtyang trinh phai duvc do o' theYi diem truVc chuAn hoa. KhOi do co the duvic tOy 
chon cho nhiOm vu nay. ViOc can bang am luvng cho cac dich vu rieng dugc ap 
dung cho tat ca cac chuvng trinh dtxa tren ket qua do tong hgp ca ngay. 

Danh sach cac dich vu duvc lu'u trong mot co' so dCr lieu se giCip cho biet tat ca cac 
tram truyen hinh da duvc do va chuan h6a (Om ca dich vu am thanh dac bung cho 
da ngon ngir, dich vu audio mo ta) va co' so' dir lieu nay cung se china cac ket qua do 
am luvng. KhOi lai so sanh thOng tin Am luvng dich NA, (Om cac he sO dieu chinh 
twang (mg trong metadata) vai mirc kj/ vong cho cac dich vu dung ma hoa MPEG-1 
Layer II va HE-AAC; va vai mt:rc SRL cho dich vu dung ma h6a DD/DD+. 

Sau khi dCr lieu dm tat ca cac dich vu (la thu duvc vao lac 03:00, khOi lai so sanh dir 
lieu vai mirc mac tieu va dieu chinh do loch (offset) neu dung sai cua mixt do Ian 
han ±0,1 LU so vol MCYC kj/ vong. Val cach nay, tat ca cac dich vu duvc giu,  de tiep 
on mipc kj/ vong. 

De nhat guar), khOi lai se dung bu,o'c tinh 0,5 LU tren 24 gia. Diya tren ma h6a cua 
hO th6ng, gia tri biro'c tinh co the thay d6i, cu th4 dung gia tri butec tinh: 

• 2 LU cho hO thong thich nghi clang tin hiOu dung ma h6a MPEG-1 Layer II 

• 1 LU cho he thong thich nghi ma hoa dung ma hoa MPEG-1 Layer II, va cho 

he thOng thich nghi metadata dung ma h6a DD/DD+ va HE-AAC. 

Mot tOy chon co the do them cac gia tri dinh thkrc ckrc dai cua cac tin hiOu giai ma. 
ViOc do cac gia tri dinh thu'c ckrc dai cua tin hiOu 2 kenh stereo Om MCYC tir dich vu 
da kenh CO j/ nghia nhat la khi mt:rc am lirgng cua cac dich vu gia tang. Ket qua do 
cung duvc chuyen den khOi lai. KhOi lai CO the h6 trg tuy chon them viec do cac dich 
vu cho muc dich giam sat, hoac Om sat dac biOt vai viec chuyen d6i, chia se cac 
dich vu. 

De h6 trg chi bao am luvng bien d6i dOng nhu' the hien qua cac thong sO trong 
metadata cua cac ma h6a (nhu' Dialnorm va PRL), qua trinh xO,  Ijr bu fru,  se duvc ap 
dung vai mot dO lOch cho gia tri thu dirgc. DO lech ap dung cho cac he thong dung 
ma hoa DD/DD+ va HE-AAC thuVng la Om am luvng cua dich vu va d'6 lOch co xu 
hu,ang tang; trong khi dO lech ap dung cho cac hO thong dOng ma hoa MPEG-1 
Layer II cung thuVng la Om am luvng cua dich vu, nhu'ng 150 lOch co xu twang 
giam. 

18 



oa c 	Pre-filter 	Pre-filter 
.= _c oo 

RIB-filter RIB-filter 

Kh6i do (Measurement unit) 

(--- Bo giii m5 MPEG 1 layer II 

( 10 LOG io 

• 
-8 LU gated 
integrater 

Am luvrig chtrang trinh 
V 

V 

03:00 a.m star/stop 

C BO nhor 

Am !Leong cht.rang trinh cisa 
V 	24 blocks 

ilLU max 
integrater 

Am havng clIch vu  

1-Kh6i Iii (Steering unit) 

03:05 a.m trigger 	I 	 ▪  G• idri han budsc 
nhay 60 nha 

Mirc muc tieu: -23 LUFS 

Ap dung thay d61 mut 

Kh6i thich nghl 
(Adaptation unit) 

Djch vu thu nhan 	 Dich vu d5 si.ra 

1 hour trigger 

QCVN 115:2017/BTTTT 
Hinh B.2 bleu din so d6 do am luvng va cach thin chu6n h6a cho cac Bich vu vai 
ma hoa khac nhau. 

(a) 
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) 

	

I 	 I 	 I 	 I 	 I 	 I 

	

left 	 right 	centre 	Left surround 	Right surround 	Dialnorm/PRL 

• • 0 0 

e 	Pre-filter Pre filter 	Pre-filter Pre-filter 

ea 
T, 

3  
RLB-filter 	 RIB-filter 

Mean 	Mean 	Mean 	Mean 	Mean 
square 	square 	square 	square 	square 

0 dB 	 0 dB 	 0 dB 	
en en 

( 
/ 

10 LOG 
\,.....__ 

10 

-8 LU gated 
1 hour trigger integrater 

Am lung chtrang trinh 

CM 
Am ltrcmg chtrang trinh cua 

24 blocks 

ilLU max 
 03:00 a.m star/stop 	 I. 

\.... integrater 

.__. 
Am !von djch vu 

Kh6i lai (Steering unit) Mat muc tieu: -23 LUfS cho HE-AC 
-31 WES cho DO/DDA 

I Step size 	-- 03:05 a.m trigger 
limiter memory 

Ap dung thay d6i Dialnorm/PRL 

i(AKdheapi ttahilicohnnugnhiit)  

(.. 

  

Djch vu thu nhSn Djch vu dB SlYa 

  

(b) 

Hinh B.2- So' d6 khoi qua trinh do cac dich vu irng 	cac ma h6a sir dung 

(a) MPEG-1 Layer II; (b) DD/DD+ va/hoac HE-AAC 
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B.1.3. Dich vu gia tang mai 

Cac dich vu gia tang mai duvc them vao hoc truVng hgp co sty sao tr6n ve gia tri 
buVc tinh va thoi gian bieu CO the PAL' hinh bAng tay, vi du do am luvng truic tiep 
ngay cuOi ho5c vai gia cuOi. Tot nhAt la phai thtyc hien truVc vai cac dich vu mai nhu,  
dich VI) am thanh cho nguVi nghe. KhOi lai se chiu trach nhiem xir ly trong trireYng 
hgp nay. 

B.1.4. Thong tin lu'u kj/ va canh bac) 

Vic lu'u ky am luvng va cac thOng bao duvc thtyc thi trong khOi lai nhAm Om sat 
qua trinh chuAn hoa 	d6ng. Cac thong tin ye gia tri d0 lech, cac gia tri metadata ve  
am luvng 	thu thkic te, m&c dieu chinh cung duvc th6ng bao. MOt so th6ng 
diep cal-1h bao CO dieu kien CO the duvc tao ra: 

- Neu min dinh tht,pc cila tin hieu gi5i ma vu,cyt Min -1 dBTP sau khi chuAn h6a. 

- Neu min dinh thkrc cila tin hieu 2 kenh do giam MCYC c6a tin hien gi5i ma vuvt MCPC 
-1 dBTP sau khi chuAn hoa. 

- Neu ket qua do am luvng dich vu trong hai ngay lien tiep CO su'  khac biet Ian han 
nguang xac dinh cho tuck, vi du 3 LU. 

- Neu gia tri d6 lech cho he thong dung ma h6a MPEG-1 Layer II thAp duVi ho5c 
\mat tren cac ngu'O'ng xac dinh, vi du +6 va -14 LU. 

- Neu gia tri dO lech khien cho th6ng tin metadata ye am luvng cua cac d6ng tin hieu 
Am thanh dung ma h6a DD/DD+ hoc HE-AAC dieu chinh duVi -31 LUFS ho5c tren 
ngu,O,ng xac dinh (vi du -10 LUFS). 

- Neu thong tin metadata ye am luvng trong cac dich vu dung ma h6a DD/DD+ ho5c 
HE-AAC khOng hap 10 hoc bi met. 

Viec chuAn h6a am luvng ph5i duvc xir IY lien tuc va ty,  d6ng. Cac th6ng bao c5nh 
bao cila he thong do phai duvc Om sat hAng ngay va viec do am luvng tai ph6ng 
tong khOng the ho5c tai trung tam hoat d6ng dm he thong (mang) phai cho phep h6 
tra kiem tra ng5u nhien khi can thiet. 
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Luang tin hiau 

BO ghat) kenh 
(Ulu nhan) 
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Khali do 

Adaptation unit 
(cho mirc am 

liyong) 
Khali Lai 

DU 116u ye thay 

8c7Ighep kanh ( 
(phan ph6i) 

rGiam sat muc 
am luvng PIK 

het) 	A  

Luang tin hiau 

Tin tuOu vao 

t. 

HO th6ng phSn ph6i cyc be 3 

Thu rt4t dgt 

Luang tin hiau 
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B.1.5. Cac he th6ng phan ph6i s6 cuc bo  

( 
Ngubn tin NO 

Luang tin hiau 

Hf th6ng phin ph6lcvc be 1 

1 

Thu not dSt 

Luang tin hiau 

He th6ng phSn ph6i cyc bb 3 

Tin hien vao 
	

Thu mit dSt 

Wong tin Neu 

Mang truyen din 

Hinh B.3 - MO hinh phan ph6i am thanh chuin hoa tir he th6ng phan ph6i trung 
tam den cac he thong phan ph6i cuc bc) 

Cac he th6ng phan ph6i cuc b6 duvc phan phOi not dung am thanh da chuAn hOa am 
luvng tir he thong phan phOi trung tam. Hinh B.3 bleu dien qua trinh phan phOi am 
thanh da chuan hoa tir he thong phan phoi trung tam den cac he thong phan phOi 
cuc, mo hinh nay co the dung trong phan ph6i theo phuvng thirc IPTV. 
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Lu6ng tin hi4u 

Cit b0 dilu chi 
DVB 

Cac b6 diiu chi 
twang ty tich hap 

b6 giai han 
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Ngubn tin hifu 

r 

86 ghip kanh 
(thu nhan) 

HT phSn phdl cyc th, 

Deng TS 
audio cuc 

bb 

r 
Adaptation unit 

(cho mitt im 
ivy* 

Be gliep kfnh 
(ph3n ph6t) 

Luring tin hi.0 

	J 

Oilu chi 

Ngubn tin hliu 

r 

Tin hieu vac 

Lu6no tin hifiu 

HT phIn ph61 s6 

Bb ghap kenh 
(thu nh4n) 

Lu6ny tin tutu 

KM. do 

t. 

Am limn djch vv 

r 	 I 

Cac bb <lieu ch6 
twang tv tich 

hqb b0 

r 
Adaptation unit 
(cho mac am 

luQn9) 
A 

r 

Kh6i Lai 

.4 

Oir 14 u 4 thay d& d6 Ivi 

B6 ghap ken: 
(phan ph6i) 

G4m sit mix 
am Wong trvc 

t4p 

Lamy lin hifu 

chi 

Hinh B.4 - Cung cep va kiem soat dip lieu am luvng tip head-end trung tam voi 
cac head-end cuc be  

Truteng hgp neu he thong phan phoi trung tam khong cung cep am thanh da chuAn 
hoa thi cac he th6ng phan ph6i cyc b6 co the ter chu5n hoa nhir trong m6 hinh Or myc 
B.1.2. Twang hop tiny chon, dCr lieu am luvng tir he thong phan phoi trung tam cung 
co the duvc sir dyng de kiem soat am luvng tir xa tai cac he thong phan phoi cuc b6 
thOng qua cac ket nOi dCr lieu. Khi do, can dam bao tin hieu cung cap cho he thong 
do kh6ng co sty khac biet ye am Ityceng giCra cac nguOn tin hieu thu a phia he th6ng 
phan phoi cuc b6 va nguOn tin hieu cung cap Uri he th6ng phan phOi trung tam nhu' 
cac Ket nOi tir phong thu (Hinh BA). Neu nguOn tin hieu thu tir he th6ng ph5n ph6i 

I' • 
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cuc b6 nhu' tir thu mat dat co mitt am luvng khac thi nguOn tin hieu nay phai duvc 
cung cap dOng thai den he thong do cua he thong phan phOi trung tam (thong 
thuVng de kiem soat am luvng tit he thOng phAn phOi trung tam thi cac nguOn tin 
hieu thu khac tu,  he thong phan phOi cuc b'6 phai duvc mac dinh cung cap dOng thal 
den he thong phan ph6i trung tam du co khac biet ye am Ikrang hay kh6ng, du tin 
hieu nay c6 duvc sit dung lai tai he thong phan ph& trung tam de phan phOi tiep hay 
khOng). Thutmg thi chi co phAn am thanh tit cac he thong phAn phOi cuc b6 &rot 
cung cap cho he thong do cua he thOng phAn phOi trung tam, phAn hinh anh se duvc 
tach rieng khOng phAn phOi nharn tiet kiem bang thOng. Hinh B.5 trinh bay mo hinh 
kiem soat nay. 

B.1.6. Cac nguiin tin hieu audio kh6ng cl6ng nha't 

Cac he thong phan phOi co the duvc cung cap cac ngu6n tin hieu am thanh kh6ng 
thong nhAt, mot so dich vu can &roc gia tang am luteng. Viec mot dich vu cung cap 
cho nguVi nghe vai mCrc am luvng "mem" se khong lam ngkrol nghe kho chin nhu'ng 
lai co van de khi ngutei nghe chuyen kenh den dich vu khac. Trong mot so truteng 
hop am thanh trong dich vu la am nhac nen lap lai dung trong cac ban tin tot hoac 
tin thol thiet, khi do can c6 ski tham khao y kien giCra cac dai phat va nha phan phOi 
de dam bac) cac min am Ikrang lam hai long nguVi nghe, hoac CO the thong qua mot 
phkrang thin chuan h6a co dinh cho cac dich vu co cac not dung bAt thuteng nay. 
Phkrang thCrc chuan h6a co dinh co the hieu la min am luteng &rot dieu chinh bang 
tay va thong qua kiem tra tan so lap lai tit cac thOng tin lull k9 (logging) trong khOi 
do, con viec xCr lj/ viec chuAn h6a CO dinh se duvc hien bad khOi lai. 

B.1.7. Chen quang cao 

Voi cac he thOng thkrc hien chen quang cao rieng thi tin hieu chen co the nAm a phia 
sau cua he thong chuAn h6a am luting. Cac tin hieu quang cao CO the dkrac char) 
hoa truck den mCrc am luvng cua quy chuan dung giai thuat phAn mem. Khi do, mitt 
am luvng trung binh cua not dung phat quang 'Da duvc can bang v61 mitt kj/ vong 
vi tri chen quang cao. Trong cac he thOng am thanh dung ma h6a DD/DD+ hoac HE-
AAC, thong tin metadata cua cac quang cao chen cuc b6 se chi bao chinh xac mut 
Am Ikrong thkrc te, va dich vu truyen qua he thong phat lai quang cao se kh6ng duvc 
dieu chinh ye do Icei hay suy hao tb,  he thOng. Cac giai thuat trong he thong phat lai 
&rot thiet ke de bam theo mCyc am luteng trung binh cua chkrung trinh chinh (khong 
)(1:1' ljt vai dCr lieu da &roc XiP lj/ chuan h6a trkrac d6). Qua trinh do am Ikrang de giam 
sat sau qua trinh chen quang cao la thy chon. 

B.1.8. Cac he th6ng truy6n hinh theo you ciu (VoD) va phat Iai khac 

Cac dun vi cung cap dich vu VoD cung duvc xem nhu' la mot dai phat (he thong 
phan phOi) va tin hieu am thanh trong he thOng cua ho cung co the chuan hoa. Cac 
not dung km trG,  trong cac he thong phat lai cling duvc kiem tra va chuAn hoa (vi du 
bang phAn mem), nghia la mitt am Ityang trung binh cua nOi dung quang ba duvc 
can bAng Vol mitt MUG tieu. Trong cac he thOng sir dung tin hieu am thanh co ma 
hoa DD/DD+ hoac HE-AAC, thong tin metadata ye am luvng tit cac chuteng trinh 
VoD se !Lion 'Lion chi bao dung vai mut am luvng thkrc te. Viec do am luvng lien tuc 
cua not dung VoD cho muc dich giam sat duvc khuyen cao. 

Hinh B.5 trinh bay mo hinh chuan h6a am luvng trong he thOng VoD va cher) quang 
cao. M6 hinh nay co the &roc Ong dung cho phuvng thCrc phAn phOi IPTV. 
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Audio/video files 
tir cac nguOn tin hieu 

1 
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Cac file chug chuen hoa 
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cho gang car) 
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trvc tiep 
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Transpo  streams  
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Am 	ng dich vy 
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Eking TS truyen den mpg 
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Hinh B.5 - So' d6 kh6i mot he th6ng phan phi s6 tich hop chuAn hoa am Itycyng 
cho VoD va chen quang cao 
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B.1.9. Cac dich vu thay d6i theo khu vtyc 

Deng TS Iie  
nguon tin niOu 

Deng TS tit dich vu chinh 	
Deng TS kr dich vu 
cuc b4/d(a phuorg 

r 	1 
BO gilt!) kenh 

(thu nhan) 

Transpo 

r 
Adaptation unit 
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(King) 

Transmit streams 

SI,7.-4117=11b. 

Bo ghep kenh 
(phan oho') 

Transport reams 

H4 thong phan ph6i s6 

r 
Measurement 

unit 

Am Iv ng dich vu 

Steering 
unit 

Du litu ve thay dt5i d0 Icti 

r 	 1 
Wm sat mtk 
am Ilmng trkyc 

tiep 

Dbng TS 
audio cuc 

bb 

Adaptation unit 
(cho min am 

Itrong) 

Deng TS fru+ d6n mang Pang TS truyZn den mang 
quang b9 chinh quSng ba cyc bO/dja phvang 

Hinh B.6 - So' d6 kh6i cua head-end so tich ho,p chuAn hoa am luvng va mot 
head-end cuc 1:46 thy'c hrOn thay mot dich vu trong dung truyen chinh beyi dich 

vu khu vurc 

M6t dich vu chinh CO the duvc thay bai mot dich vy khac tuy theo khu vcrc phan ph6i 
(ghep not vao clang diy lieu DVB) va CO the xay ra sy,  khac biet ye am luvng giCra cac 
nguon tin hieu. Neu dich vu cua khu vvc duvc phat la' tir he thong Oa tren file, 
phuang phap chuan hoa am luvng giOng nhty dung cho cac dich vy VoD CO the 
duvc ap dung. TruVng hap dich vy khu vt,pc la chuang trinh try,c tiep, phong thu 
phan phoi tin hieu phai dam bao M CYC am luvng phan phoi dat yeu cau cua quy 
chu.an nay. Dich vy khu vy,c c6 the duvc dieu chinh am luvng neu can bang cach do 
rieng tin hieu cua khu 	va thcrc hien dieu chinh trong suOt thoi gian truyen tin hieu 
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khu V VC. KhOi lai se dam nhiem qua trinh trkrc thi nay. So' dO Hinh B.6 mO to viec 
chugn hoa am luvng khi thay dich vu khu \Arc vao d6ng truyen chinh, ma hinh nay 
cung co the duvc Crng dung cho phvang thirc phan phOilPTV. 

B.2. Chuan hoa am luvng trong cac he th6ng phan ph6i twang tu' 

B.2.1. Cac khac biet cua mirc am luvng trong qua trinh phan phOi 

Tirceng tu' nhu' trong myc B.1.1, sty khac biet cua am Itycyng chiu skr tac dOng cua xir  
19 tien nhan (pre-emphasis). 

Sau qua trinh chuAn h6a, cac MOT am luvng do trong khung thoi gian dai se can 
bang, nhu'ng cac min dinh thkrc tOi da, QPPM va x6, 19 giai han tien nhAn cua cac 
dich vu co the khac nhau va viec chuen h6a am lu,c7ng khong tac dOng den cac gia tri 
do nay (cat giarn MOT (clipping) so khOng xay ra khi c6 )(Cr 19 giai han phO hap 
kh5u dieu che). 

B.2.2. X6,  ljt gidei han (limiting) 

Sau khi chart h6a am Ikrceng, cac mirc dinh va x0, 19 giai han tier) nhan co the se qua 
cao dOi vo'i he thong truyen dgn twang tu'. Do d6, xir 19 gicA han (limiting) dinh thvc 
va xir l' gi61 hpn tien nhan se duvc ap dung (voi he thong AM L thi khOng dung x6, 19 
giai hpn tien nhan nen chi can xir ly giai han dinh thkrc la du). Qua trinh X6'19 nay co 
the thkrc hien vad thiet bi chuyen dung hoac duvc tich hop trong chinh b0 dieu che 
Krung tkr. 

Vai cac he thOng truyen dan truyen hinh dung dieu che FM, viec xir l' giai han tien 
nhan can dircyc thvc hien (theo ITU-R BS.642) nham giam khoang du,  ph6ng cho 
mirc dinh tin hieu am thanh de tranh meo tin hieu xay ra. Vi tri phu hop nhAt cho bO 
gi6'i han tien nhan 15 ket not tryc tip hoac tich hap trong chinh by dieu che. 

B.2.3. Chun hoa am luvng chu dOng cho phan phoi truyen hinh twang tip 

Cac he thong phan phOi twang tu,  ducec 	tien phan phOi tin hieu am thank da 
chugn hoa am luvng tir cac he thong ph5n phOi sO trung tam non cac he thOng 
truyen deu dat hieu qua ye yeu cau am luvng. Cac b0 dieu che tt.rung ty' CO the 
duvc cai dat cac rrairc dieu chinh mac dinh nham kiem soat On dinh cac mirc audio, 
cung nhu' dan gian hoa qua trinh hoat Ong, tOi t.ru chi phi va dat duvc sir nhAt quan 
tren he thong. 

B.2.4. Cac he th6ng phan ph6i twang tu,  cuc be? 

Veyi cac he thOng phan phOi tang tu' dung cac nguOn tin hieu chu'a duvc chugn h6a 
am Itivng thi thkrc hien chugn hoa am luvng tai he thong ph5n phOi cycb0. MOt tby 
chon la du,  lieu ye am luvng tai he thong ph5n phOi trung tam co the duvc sir dung 
de kiem soat tu' xa am luvng tai he thong phan phOi cuc be) th6ng qua ket nOi du,  lieu 
nhu,  trong cac he thOng phan phOi so. 

B.2.5. Thiet Ice he th6ng phan phoi twang tip cho he th6ng truy'en hinh 

Hinh B.7 trinh bay mOt thiet ke chung cua he thong ph5n phOi tvang tu' cho he thong 
truyen hinh vai viec chuAn h6a am prang d5 duvc thkrc hien trong he thong ph5n 
phOi sO hoac a mOt khau twang ty trirac do. NguOn tin hieu co the la dong du' lieu 
am thanh ma hoa MPEG-1 Layer II, DD/DD+ giam mirc, HE-AAC giam mire, hoac 
try'c tiep tu' phong thu. Hinh nay cung bao gom khOi 1DO loc th6ng thAp 15 kHz twang 
thich voi chugn truyen dgn nam triro,c b0 xir 19 giai hpn tien nhAn chan xir IY gidei han 
den cac nOi dung trong vOng tan sO tren 15 kHz. 
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B.3. Can chinh min trong cac h§thiing phan ph6i twang tu,  va so 

B.3.1. Can chinh min giipa cac he th6ng va cac giao dien 

De tranh viec khong th6ng nhAt ye am luvng, cac ca the can chinh am luyng giiya 
cac he thong truyen dAn va cac giao dien ngO ra phai duvc thtyc thi. Cac IDO thong s6 
dimg de giup nang cao chAt luvng am thanh cho cac he thong hien duyc dung duvc 
minh hoa nhu,  Hinh B.7 

Hinh B.7 - Mot thilet kb' trung tam phan ph6i twang ty' cho he th6ng truyen hinh 

B.3.2. Cac MCYC dieu ch6 dung cho he th6ng truyn hinh twang ty' 

Neu tin hieu audio duvc chuAn h6a am luvng dtya tren min kj/ vong -23 LUFS trty6c 
khi cung cep cho ix) dieu the ttycyng tty, thiet bi se thtyc hien chec10 cai dat mac dinh 
va khong can dieu chinh rnivc am thanh. 
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Song sin 1 kHz &vac sir dung cho muc dich tham chieu (theo CENELEC EN50049), 
cac ngirang cua b6 xir 19 giai Flan Om ca d6 lqi xir 19 gidei hpn tien nhen duvc xac 
dinh dkra tren cac gia tri dinh thu'c. 

Bang B.1 - Cac th6ng s6 duvc sir dung cho cac he th6ng truy6n hinh 

He thong truyn hinh B, B1, D, D1, G, H, K, K1, Iva 11 

Dieu the FM 

Can chinh min -6,7 dBTP sir dung song sin 1 kHz dOng pha cho 
kenh trai va phai vdri d6 di ten FM 50 kHz 

-12 dBTP sir dung song sin 1kHz dOng pha cho kenh 
trai va phai vai d6 di ten FM 27 kHz 

Ngu'&ng cua ba OA hpn -6,7 dBTP tham chieu & 1 kHz 

Xir 19 gidri han tien nhen 50 ps 

B6 loc thong thep 15 Hz 

B.4.3. Can chinh min cho he thOng truyen hinh 

Hinh B.8 trinh bay can chinh MOT giCra cac he thong va cac giao dien (interfaces) va 
phu hap cho cac he thong sir dung dOng thai ca kenh am thanh trai va phai. &rang 
mau dd bieu di& min dinh ccrc dpi cua qua trinh truyen dgn, cac throng mau tim chi 
bao mirc cua b6 gieri hpn cho he thOng truyen den va cac can chinh twang irng den 
ngo vac va ng6 ra tai cac giao dien. Phan ben trai cua vach do bleu dien mirc dinh 
ck.rc dal cho phep de giao dien hoc he thong ma hoa. Neu tin hieu la song sin 1 kHz, 
&rang mau do chi mirc co the do duvc. 

M0c cua chirang trinh c6 the co dinh cao han &rang mau dO tai giao dien dgu ra do 
sir tang d6t bien (overshoot) trong he thOng ma,  haa. Tuy nhien, cac tang d6t bien 
nay se kh6ng %man den gidri hpn vpch dO vi bi cat Om mirc. Tren ca sir do &rang 
truyen dgn trtyc tiep, co the can phai gram min cua b6 xir 19 gidei hpn de phia trirdec he 
thong codec neu t6c d6 bit tirang dOi thep la nguyen nhen chung gay nen tang d6t 
bien. Cac &rang mau xam nhen manh moi lien he khi can chinh & cac min dec 
twig: 

-12 dBTP tuvng Crng voi min tham chieu xac dinh theo CENELEC EN50049. 

-18 dBTP la tin hieu can chinh xac dinh theo ITU-R BS.645, min tin hieu duvc bieu 
dign de ng6 vao va ng6 ra cua he thOng ma h6a, he thong dieu the RF, va cac giao 
dien co the tim they NJ,  hinh ye B.8. 
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MOt so ch6 giai trong hinh ye nhu,  sau: 

Mirc san xuat: day la mirc tin hieu am thanh sO do dung dan vi dBTP cua cac nguOn 
am thanh nhap lieu (ingest) va phat lai trong ph6ng thu. Theo quy chuan, xir ljt giai 
han cho Mircsan xuet la -1 dBTP, day la mirc tOi da cho phep cua min dinh thkrc 
(dung dong ho do True-peak sir dung b6 I6c not suy vai ten sO ley mau gap 4 len). 

Cac b6 ma h6a: MPEG-1 Layer II/HE-AAC/DD(+)/DAB/DAB+: Day la min tin hieu 
am thanh sO do bang dan vi dBTP cua am thanh ma h6a sir dung mot trong nhirng 
ma h6a da Het ke ra. Dirang mau do dpi din cho mirc dinh Ian nhat. Trong thkrc te, 
dieu nay CO nghia la tin hieu se di qua tang cuOi cua b6 xiir ljr giai han dinh thiet lap & 
mirc -3 dBTP tuft khi thra vac) b0 ma h6a, co the can giam bat mirc cua 66 giai 
han a phia tru,ac he th6ng ma hoa neu sir dung tOc dO bit twang d6i thap. 

Cac b6 giai ma: MPEG-1 Layer II/HE-AAC/DAB/DAB(+) va DD+ a RF Mode: Day la 
min tin hieu am thanh sO do bang dan vi dBTP dm tin hieu am thanh dung b0 giai 
ma vai ma h6a HE-AAC, MPEG-1 Layer II hoac ma h6a DD/DD+. Neu gia tri 
Dialnorm hoac mirc PRL (Programme Reference Level) kh6ng Krung thich vai min 
kj,  v9ng -23 LUFS thi mOi lien he ye mirc tin hieu se khac nhau. Val mot chkrang 
trinh, mirc ng6 ra cua b6 giai ma c6 the cao han mirc ng6 vao do tac dOng dm tang 
d6t bien, tuy nhien nh0,ng tang d6t bien nay phai duvc duy tri ben dual mirc xac dinh 
cua vach mau do. Truteng hap neu sir dung tOc do bit tirang d6i thap, Hinh B.8 co 
the dung de so sanh cac min do duvc vai min tOi da xac dinh tuft nharn giam  
mirc cua b6 xir Ijr giai han khi can. 

Vai cac b0 giai ma dung ma h6a HE-AAC, MPEG-1 Layer II, va DD/DD+ trong RF 
Mode, min dinh tOi da khac nhau duvc cho biet. Do mirc kjt vong am luvng not b6 
dm 60 giai ma DD/DD+ la -20 LUFS duvc giam xuOng -23 LUFS (dung b0 suy hao 
phan mem giam 3 dB), khi da mirc cat Om thkrc to neu sir dung sang sin 1 kHz la -3 
dBTP. Min ng6 ra Ian nhat khuyen cao cua b0 giai ma DD/DD+ trong RF Mode cho 
mot chu'ang trinh dirac xac dinh a mirc -4 dBTP (thap han 1dB). MOT cua b6 XCF Ijr  
giai han trong phong thu khuyen cao la -3 dBTP, tuy nhien dieu nay kh6ng gay ra I6i. 
Thirang he thong dung ma h6a DD/DD+ tich hap he thong bao ye qua tai ben trong 
nen mirc dinh tOi da cho qua trinh ma h6a khong can phai 

flau ra: HDMI/SPDIP/HDMI ARC trong the d6 tai nha: Day la mirc tin hieu PCM 
(Pulse Code Modulation) sO h6a cua qua trinh giai ma am thanh, do bang dan vi 
dBTP tai cac giao din HDMI, SPDIP hoac HDMI ARC neu thiet bi IRD, IDTV hoac 
da phlyang tien trinh din am thanh a the d6 tai nha (Home Theatre Mode). Cac 
thiet bi IRD/IDTV hoat dOng 6,  cac the d6 xuet am thanh theo ma hoa dong du' lieu 
(d6ng am thanh duvc ma hoa theo loai ma), cac b6 giai ma ma hoa DD/DD+ hoac 
HE-AAC a ben trong thiet bi se &vac b6 qua va clang du,  lieu ma h6a duvc chuyen 
den cac giao dian SPDIP va HDMI (ARC) de xuet d0' IVO (tru,  khi co mot Crng dung 
dac biet nhtr thOng tin m6 to clang am thang (Audio Description) thi d6ng du,  lieu am 
thanh mai phai qua cac b6 giai ma ma h6a de trich cac thong tin cua Crng dung, hoac 
co th6ng tin du' lieu dinh danh hien thi ma r6ng (E-EDID: Extended Display 
Identification Data) xac dinh thiet bi phat lai chi h6 tra am thanh ca ban). Thuteng cac 
thiet bi IRD, IDTV hoac da phirang Wen co 2 dong ca ban hien thi cac min ng6 ra tuy 
thu6c vao co' the cua the 	tai nha trong menu lap dat cua thiet bi. 

D'au ra HDMI vai the d6 TV/SPDID/HDMI ARC/AES3 trong the d6 am thanh hai 
kenh: Day la mirc tin hieu PCM (Pulse Code Modulation) sO h6a cua am thanh giai 
ma, do bang dun vi dBTP tai giao dien HDMI neu thiet bi IRD hoat d6ng trong the d6 
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TV, hoAc tai giao dien SPDIF, HDMI ARC hoAc AES3 neu thiet bi IRD/IDTV hoat 
d6'ng a che d6 hai kenh. 

CHO THICH: AES3 (con gpi la AES / EBU) la mOt chuen choyiec trao dbi cac tin hieu am thanh stS girra c.ac thiet 
bi am thanh chuyen nghiep. AES3 duvc Hier) hOi K9 thuet Am thanh (AES) va Lien mirth Phat thanh chau Au 
(EBU) phat tri4n. 

DAu ra: giao diAn SCART hoAc RCA: Day IA mirc tin hieu RMS tuvng tu', do bAng 
mV, cua tin hieu am thanh da-  giAi ma tai ng6 ra SCART hoAc RCA cua thiet bi IRD, 
IDTV hoAc da phirceng ben. N6 cung bieu dign cho min tin hieu RMS twang tkr, do 
bAng mV, tren ng6 ra SCART/RCA cua may thu hinh dung ng6 vac) IA giao dien 
HDMI hoAc SPDIF. 

DAu ra: XLR hoc giao dien twpng tkr: Day IA mirc tin hieu am thanh RMS twang tkr 
do tai ng6 ra XLR (can bang) cua thiet bi IRD chuyen nghiAp. Vi du, mire twang d6i 
dBuOs duvc hieu nhLr nhti mirc tuyAt d6i theo dan vi dBu neu he só chuAn hoa  
OdBrs hoAc -3 dBrs duvc áp dung theo thCr tkr (xac dinh theo ITU-R BS.645). 

Dieu che RF: He thOng B, B1, D, DI, G, H, K, K1, I va 11: Day IA d6 di ten FM dinh do 
bAng kHz cua tin hieu am thanh giAi ma (da xir ly giai han tien nhAn ) cung cap cho 
ng6 vao cua b0 dieu che RF. Vach mat.' do bieu dign cho mix dinh Ian nhAt. Trong 
thkrc te, tin hiAu co the se vuvt qua mirc -6,7 dBTP (min nguang cua b6 xir ly giai 
han dinh xir ly gidei han tien nhAn a khau xir ly tuft d6) trirdec khi cung cep den PO 
dieu che. Duteng mau tim chi bao viec can chinh min cua b6 xir ly giai han. B6 xir ly 
gidei han cung co the duvc thiet ke tich hap trong chinh b6 dieu che nen c6 the can 
giam mirc cua b6 xir ly giai han. 

DAu ra IRD: Giao dien SCART hoAc RCA: Day IA mirc tin hieu RMS tuvng tty do 
bAng mV cua tin hieu am thanh da duvc giai dieu che ten ngo ra cua giao dien 
SCART hoAc RCA dung lam b0 dieu chinh RF ben trong Tivi hoAc thiet bi ghi am. 
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THU' MUC TAI LIEU THAM KHAO 

[1] EBU Tech 3205-E The EBU standard peak-programme meter for the control of 
international transmissions. 

[2] ITU-R BS.645 Test signals and metering to be used on international sound 
programme connections. 

[3] ITU-R BS.1770 Algorithms to measure audio programme loudness and true-peak 
audio level. 

[4] EBU Tech 3341 Loudness Metering: 'EBU Mode' metering to supplement 
loudness normalisation in accordance with EBU R 128. 

[5] EBU Tech 3342 Loudness Range: A measure to supplement loudness 
normalisation in accordance with EBU R 128. 

[6] EBU Tech 3343 Guidelines for Production of Programmes in accordance with 
EBU R 128. 

[7] EBU Tech 3344 Guidelines for Distribution and Reproduction of Programmes in 
accordance with EBU R 128. 

[8] EBU R 128 Loudness normalisation and permitted maximum level of audio 
signals. 

[9] EBU R128 s1, 2014 Loudnes Parameters For Short-Form Content. 

[10] EBU R128 s1 V2, 2016 Loudnes Parameters For Short-Form Content. 

[11] ITU-R BS.642-1, 1990 Limiters for high quality sound programme signals. 
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