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L&i néi dau
QCVN 115:2017/BTTTT dwgc xay dwng trén co s& cac tiéu

chudn EBU R 128, EBU Tech 3341, EBU Tech 3343, EBU
Tech 3344.

QCVN 115:2017/BTTTT do Trung tdm Nghién ctu Ung dung
Khoa hoc k§ thuat Truyén hinh (BRAC), Pai Truyén hinh Viét
Nam va Vién Khoa hoc ky thuat Bwu dién bién soan, Vu Khoa
hoc va Céng nghé thAm dinh va trinh duyét, Bd Thong tin va
Truyén thdng ban hanh kém theo Théng tw sé  /2017/TT-
BTTTT ngay thang nam 2017.






_ QUY CHUAN KY THUAT QUOC GIA
_ VEMUC AM LUQNG VA MUC DINH THYC CUCBAI
CUA TiN HIEU AM THANH TRONG CAC CHUONG 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 diéu chinh

Quy chuan nay quy dinh vé mirc &m lwgng va mirc dinh thwe cwe dai cla tin hiéu am
thanh trong cac chwong trinh truyén hinh dwgc truyén dan, phat séng truyén hinh tai
Viét Nam.

Quy chuan nay khoéng ap dung ddi v&i truyén dan, phat séng truyén hinh qua mang
Internet.

1.2. P6i twong ap dung

Quy chuan nay ap dung ddi voi cac don vi, doanh nghiép truyén dan, phat song phat
thanh, truyén hinh tai Viét Nam.

1.3. Tai liéu vién 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 tw ngir
1.4.1. Chwong trinh truyén hinh (programme)

Mot néi dung riéng biét chira &am thanh, hinh anh dwgc st dung trong phat song
truyén hinh. M6t quang cao, gidi thiéu, mot ndi dung thwong mai hay ndi dung twong
tw cling dwoc xem 1& mdt chwong trinh trong quy chuén nay.

1.4.2. Ndi dung ngén (Short-Form Content)

Mot chwong trinh ¢6 thoi lwong ngan, théng thwdng ngan hon 30 giay (c6 thoi lwong
phat Iap lai mét s6 phan khéng vuwot qua 2 phat).

1.4.3. Dong hd do, may do am lwong

Thiét bi do chuyén dung twong thich EBU R128 hodc/va ITU-R BS.1770-2 siv dung
do am lvong.

1.4.4. Mirc am lwong ky vong (target loudness level)
M6t gia tri Am lwong cu thé dung trong chudn héa am lwvong.
1.4.5. Chuan héa am lwong (loudness normalisation)
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Pwa am luwong cac chwong trinh khac nhau vé cing mét méc am lwong.

1.4.6. Thong tin metadata vé am lwong (loudness metadata)
Thong tin metadata c6 chira cac thong tin vé mirc am lwgng cua tin hiéu audio.
1.4.7. Vung nghe dé chiu (comfort zone)

Ving nay la mét dai twv (+2,4 dB, -5,4 dB) ctia am lwgng audio dwoc sir dung dé
nghién ctru cho mot s6 mau cac doi twong nguwdi nghe.

1.4.8. Dialnorm

Thoéng sé biéu dién am lwong cé trong théng tin metadata va truyén trong dong bit
AC-3, co gia tri ttr 1 — 31.

1.4.9. DRC Profile
B6 cac thdng sb mé ta cach thirc dung théng tin metadata diéu khién dai déng.
1.4.10. Murc tai tao am thanh (Sound Reproduction Level)

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

1.4.11. Bo xtr ly gi#i han (limiter)
X ly gi&¢i han mirc dinh cda tin hiéu audio.
1.4.12. Giam murc (Downmix)

Hé sb diing cho tham chiéu va trén tin hiéu am thanh da kénh trong k¥ thuat hoa am
cta mot chwong trinh da kénh thanh mét chuwong trinh cé so lwgng kénh it hon.

Downmixing la mét thuat nglr dwoc st dung dé thao tdc am thanh, tron tin hiéu am
thanh da kénh trong ky thuat hoa am cia mét chwong trinh da kénh thanh mét
chwong trinh cé sb lwong kénh it hon. Vi du khi chuyén dbi 6 kénh am thanh
(thwérng dwoc goi la am thanh 5.1) vé am thanh stereo (2 kénh) qua trinh dwoc goi 1a
downmixing.

1.4.13. Headroom

Khoang dw phong cho mirc dinh tin hiéu am thanh dé tranh méo tin hiéu xay ra.
1.4.14. Ba khung th&i gian do

Cac khung th&i gian do am lwgng, cé ba khung nhuw sau:

- Khung th&i gian ngan nhat dwoc goi 1a ‘térc thoi’ (momentary), viét tat la ‘M.

- Khung th&i gian trung gian dwoc goi la ‘khung ngan’ (short-term), viét tat 1a ‘S’

- Khung thoi giar] moét chuwong trinh hoac mét phéan doan dwoc goi la ‘tich hop’
(integrated), viet tat Ia ‘I

1.5. Chip viét tat

DAB Tb chirc quang ba phat thanh sb Digital Audio Broadcasting
DAB+ DAB st dung bé ma AAC DAB using the AAC codec

dB decibel decibel

dBFS bon vi do lwdng mwre tin hiéu twong The unit for measurements of

dbi trong toan thang do signal level relative to full scale



dBTP

DVB

EBU

HDMI

HE-AAC

IDTV

IPTV

IRD

LU

LUFS

LKFS

Max TP
MLk
MPEG
PRL
QPPM
RMS

SCART

TPL

bon vi do lwong murc tin hiéu dinh
am thanh twong doi trong toan thang

do

Tb chirc quang ba truyén hinh sb
Hiép hoi phat thanh truyén hinh chau

Au

Giao dién HDMI
M3 héa ACC hiéu suét cao

Tivi s6 tich hop

Truyén hinh giao thirc Internet

B6 giai ma thu tich hop (hay con goi

la STB: Set-top Box)

Trong sé K

Pon vi do am lwong hay dai am

lwong (phép do twong dbi)

Pon vi do &m lwong so voi toan

thang do (phép do tuyét dbi)

Pon vi do am lwgng toan thang do

v6i trong sb K

Mcrc dinh thwe cwe dai

Am lwong chuwong trinh tirc thoi
Nhém chuyén gia anh déng
Mcrc tham chiéu chwong trinh
May do twa dinh

Gia tri trung binh binh phwong

Chuén dau nbi 21 chan dung dé két

ndi thiét bi Audio/Video
Mcrc dinh thwc
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The unit for measurements of
true peak audio level, relative to
full scale

Digital Video Broadcasting
European Broadcasting Union

High-Definition
Interface

Multimedia

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

2. QUY DINH KY THUAT

2.1. Am lwgng chwong trinh truyén hinh

a. binh nghia

Mirc am lwong tdng hop trung binh do theo khung thoi gian tich hop trong subt
khoang thoi gian cia chwong trinh truyén hinh. M(rc am lwvgng chwong trinh |a gia tri
dwoc tinh theo don vi LUFS ctia am lvong chwong trinh, ky hiéu Lk.
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b. Chi tiéu mirc am lwgng Lk

Lk =-23 LUFS £1,0 LU
V&i cac chwong trinh véi ndi dung ngan (<30 gidy) (vi du nhw chwong trinh thwong
mai, quang cao), ngoai mirc am lwong chwong trinh Lk & trén phai dap ng thém
diéu kién sau:
+ Am Iwong tbi da véi khung thdi gian ngan:
Lk =-18,0 LUFS (+5,0 LU trén thang do twong dbi).
2.2. Dai am lwong
a. Binh nghia
Phan bd ctia am lwong trong mét chwong trinh truyén hinh, ky hiéu LRA
b. Chi tiéu
LRA <20 LU
CHU THICH: Chi tiéu nay khong ap dung di voi cac chuong trinh véi ndi dung ngén.
2.3. Mirc dinh thwc
a. Binh nghia

Mtrc dinh thwe chi bao mire cyre dai (dwong hoac am) cua dang song tin hiéu lién tuc
trong mien thoi gian, va gia tri nay co thé cao hon gia tri dinh mau Ion nhat dwoc lay
mau, ky hiéu Max TP.

b. Chi tiéu
Max TP = -1 dBTP.
CHU THICH: Chi tiéu nay &p dung vé&i moi loai chwong trinh.

3. PHUONG PHAP PO

3.1. Yéu cau thiét bi do

- May do phai twong thich vé&i tiéu chuan ITU-R BS.1770-2 va EBU R 128.

- May do phai hé tro do theo ba khung thi gian theo EBU Tech 3341.

- May do phai hé tro téi thiéu hién thj cac chirc ndng do theo EBU Tech 3341.
3.2. Phwong phap xac dinh

- Do am lwong “tirc thdi” theo khung thdi gian “M” sir dung clra sb trwot thdi gian ¢
do dai 0,4s. Phwong phap do khéng dung gating;

- Do am luwgng trong mot khodng thdi gian ngén theo khung thoi gian “S” str dung
ctra sb trwot thoi gian co do dai 3s. Phwong phap do khong dung gating. Toc d6 cap
nhat cho dong ho do trye tiép it nhat [a 10 Hz;

- Do am lwgng thoi glan mot chuwong trinh hoac mot phan doan chuwong trinh theo
khung thoi gian “I” st dung phwong phap do gating nhw trong ITU-R BS.1770-2. Téc
dd cap nhat cho dong hd do chuo’ng trinh truyén hinh trwc tiép it nhat 1a 1 Hz; s
dung nguéng gating “yén 18ng” & mirc -70 LUFS dé tinh toan md&c am lwong gating
tuyét dbi; str dung nguéng gating twong déi -10 LU so v&i mirc am lwong gating
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tuyét doi; ngé vao dwoc do véi nguwdng gating 1a cac khung 400 ms voi hang s6
chéng l4p gitra cac cira sb lién tiép la 75%.

Phan di liéu cubi ciia qua trinh do am lwong tich hop néu khdng di mét khung thi
sé duwoc loai bo.

- So dd do

Tin hiéu can do —————» May do

CHU THICH:
Tin hiéu do: Néu do am thanh mono thi chi can 1 kénh audio ngd vao.
Po am thanh stereo: Do trén 2 kénh L va R va tinh toan loudness.

Do am thanh/tin hiéu 5.1 audio: Chi do loudness 5 kénh L/R/C/Ls/RS. Bd qua kénh LFE (xem so db trong ITU- R
BS.1770-2).

4. QUY PINH VE QUAN LY

Mlc &m lwgng va mirc diqh thwe cuc dai cua tin hiéu &m thanh trong cac chuong
trinh truyén hinh dwoc truyén dan, phat song truyén hinh tai Viét Nam thuéc pham vi
dieu chinh muc 1.1 phai tuan tha cac yéu cau quy dinh tai Quy chuan nay.

5. TRACH NHIEM CUA TO CHU’'C CA NHAN

Cac don vi, doanh nghiép truyén dan, phat séng phat thanh, truyén hinh tai Viét Nam
c6 trach nhiém dam bao tin hiéu truyén dan, phat séng truyén hinh tuan tha Quy
chuén nay, thuc hién cong bd hop quy va chiu sy kiém tra cla co quan quan Iy nha
nwéc theo cac quy dinh.

6. TO CHU’C THUC HIEN

6.1. Cuc Vién thdng, Cuc Phat thanh, truyén hinh va thong tin dién t& va cac S&
Thoéng tin va Truyen théng cé trach nhiém hwéng dan, trién khai quan ly cac to chirc,
doanh nghiép thwc hién theo Quy chudn nay.

6.2. Trong treong hop cac quy dinh néu tai Quy chuan nay c6 sy thay ddi, bé sung
hoac dwoc thay thé thi thwe hién theo quy dinh tai van ban mai.

6.3. Trong qua trinh trién khai thwc hién quy chuan nay, néu cd van dé phat sinh,
vudng mac, cac tf) chirc va ca nhan co lién quan phan anh bang van ban vé B
Thong tin va Truyen théng (Vu Khoa hoc va Cong nghé) dé dwgc hwdng dan, giai
quyet ./.
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PHU LUC A

(Tham khao)

Hwéng dan thwe hanh chuan héa am lwong va mirc dinh cho san xuét
chwong trinh truyén hinh

A.1. Cac phwong phap chuan héa am lwong
A.1.1. Khau san xuét, hau ky
Phwong phap chudn héa am lwong trong khau sén xuét, hau ky cé 02 cach sau:
+ Phwong phap 1 1a gitr mdrc tin hiéu thwe té va x& ly dich muc;
+ Phwong phap 2 1a kiém soat am lugng va chudn hoa (khi d6 khong can dich mirc
hoac chi dich v&i mirc rat nho), xem Hinh A.1.
/ \ 77N
o, N

J// K\\ J// K\\

Chuén héa mirc am lwong

Gilr mirc tir) hiéu
thyc té

NG J NG J

s\ ‘,/777\‘

Khoéng xt ly dich

X ly dich mirc mirc

.~ .
Hinh A.1 - Hai cach thirc chuan héa am lwong trong khau san xuéat, hau ky

Mtrc chap nhan sai sb + 0,1 LU xung quanh mdc ky vong -23 LUFS, trir cac trwdng
hop dac biét (cac chuwong trinh kich cam...).

Phwong phap 1 (gitr mre thye té): phan 16n cac trwdng hop la can dich d6 loi voi
mirc am (1am suy gidm). Nén budc x(r ly tiép theo |1a gidam dai ddng va’hodc gidi han
mec dinh thwe cwe dai thwdng khéng can thiét. Do phan Ién trwong hop 1a diéu
chinh giam dé lgi nén giai phap dung metadata khong phu hop véi phwong phap 1.

Phwong phap 2 (chuan héa am lwong): Sau khi chwong trinh da dwoc do va kiém
tra, mot dong hd do am lwong dwoc gén song song véi ddng hé do théng thwong
(thwong 1a QPPM) dé giam sat am lwong. Tuy nhién, dai dong cé thé tang lén do tin
hiéu &m thanh dwoc cong thém bdi cac hiéu tng khac (nhw cac chuwong trinh thé
thao cdng thém tiéng nén tlr ngwdi hAm md, hiéu ng am thanh trong cac chwong
trinh trd choi cé khan gia); hay phan thoai trong phong thu thudng dwoc nén dai
ddng vi cac ly do nghé thuat dwoc can bang béi nhiéu ban thu gilr nguyén dai dong
gbe.

A.1.2. Do am lwong trong khau san xuét, hau ky

DPéng hd do am lwong dung co ché do “EBU mode” hd tro theo 3 khung thei gian do,
v&i clra s6 thoi gian M va S duoc sir dung cho do murc tire thdi va x( ly trdn céc tin
hiéu audio. Qua trinh cai dat mirc khéi dong co thé duwoc thuc hién tdt nhat véi déng
hd do am lwong M cho diéu chinh mrc cia cac thanh phan chinh, thanh phan “neo”
cua tin hiéu audio (thoai, &m nhac hoé&c hiéu (rng 4m thanh) dén gan m&c muc tiéu -
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23 LUFS. Ban than bd trén co6 thé biét dd to am lwong & bét ky thoi diém nao cda tin
hiéu thwc nhw cac ché doé do M va S.

Do sw khéng nhét quan gitra ITU-R BS. 1770 va ITU-R BS.1771, quy chuan nay dé
nghi cac ky hiéu nhw sau:

e Ky hiéu cho mirc am lwong, dwong cong trong s6 K (Loudness Level, K-
weighted) la “L”.

e Ky hiéu don vi “LUFS” chi béo gia tri ctia L trén toan bd thang do sb (digital
full scale).

e Ky hiéu “LU” chi bao gia tri ctia Ly md ta két qua tham chiéu twong dbi hay sw

khac nhau ciia mirc dm lwgng so v&i mirc tham chiéu.

Giao dién cla bét ky dong hd do am lwong twong thich véi “EBU mode” sé dinh
nghia 2 thang do: “EBU +9 Scale” dung chung cho hau hét cac chwong trinh, va
“EBU +18 Scale” chi dung cho cac chwong trinh c6 LRA rong. Ca hai thang do hoac
c6 thé hién gia tri m&rc am lwong twong dbi theo LU, hodc tuyét dbi theo LUFS. Cu

R«

thé, “0 LU” trong “EBU mode” sé twong dwong véi mie muc tiéu -23 LUFS.
A.1.3. LRA cho khau san xuét, hau ky

Viéc chuan héa am lwong dat yéu cau ciing cé nghia phai kiém soat dwoc gia tri
LRA (khi ma mtrc dai dong cé thé mé rong qua qua trinh xi ly). Diéu nay co y nghia
quan trong trong dam bao c6 dwgec tin hiéu @m thanh phu hop cho déi twong khan
gid nhdm dén va cho chubi phan phéi. V&i khau san xuat, hau ky, mét mé hinh tron
chung cé thé dwoc chon (voi gia tri LRA twong dbi cao va mirc Max TP la -1 dBTP),
tng v&i khau khac cé thé dung gia tri LRA va mirc Max TP thp hon (nhwng van
phai dam bao muc Lk la -23 LUFS)

Khi do LRA, hé thdng c6 thé xac dinh cac do dac thich hop dé nén dai dong cia mot
chuwong trinh (’ng v&i mirc chap nhan dwoc. P& dat mirc muc tiéu -23 LUFS, tuy
theo mirc am lwong gbc co thé thwe hién dich m&c song song véi diéu chinh d6 loi
cla qua trinh nén.

A.2. San xuat va phat lai (playout) dwa trén tap tin

Vé&i ing dung dong lam viéc dwa trén tap tin, viéc chuan héa am lwong can thich
trng theo méi quy trinh. Cac nguyén téc co ban van gilr nguyén la: chuan héa am
lwong va kiém soat dai dong cda tin hiéu am thanh, dic biét 14 cho cac ndi dung mai.
Tuy nhién, khi théng tin metadata dwoc tich hop nhw mét thanh phan trong hé théng
dwa trén tap tin thi cac giai phap st dung théng tin metadata lai cé nhirng wu diém
riéng.

M6t tap tin quadng ba ban dau chira céac tin hiéu am thanh cé thé lay tr qua trinh
nhap liéu (ingest), truyén tir mét may chi khac, hodc tir mét b lwu try (archive) dua
trén tap tin. Cac chwong trinh hién nay (cac néi dung Iwu trir) cé 4 tuy chon x ly dé
dat yéu cau vé chuan héa am lwong nhw sau:

- Piéu chinh mirc Am lwong cda tat ca tap tin am thanh dén mirc muc tiéu;
- Chi diéu chinh m&c &m lwong khi cé yéu cau;

- Dung céac két qua do mirc am lwong dé diéu chinh mirc phat lai ma khéng diéu
chinh mérc am Ivgng goc;

11
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- Truyén dinh kém théng tin metadata cho khach hang dé thiét bi ctia ho chuén héa
am luvong dwa trén thdng tin metadata nay.

Mét cach thire thue té d& sir dung théng tin metadata sé& phu thudc vao nhiéu yéu td
nhw ha tang, dong lam viéc, viéc quan ly tai nguyén MAM (media asset
management), tinh sdn cé cua thiét bi phu hop, ngudn tai chinh, thei gian,... Trwdc
tién, ngay tlr bwdc dau “vong ddi” ciia mét tap tin trong hé thdng, né phai dwoc do
dac dé thu dwoc 3 thdng sb la: Lk, LRA, Max TP cwe dai (mirc 8m lwong khung thoi
gian S, M cuc dai cling dwoc do dbi véi nhivng ndi dung ngan < 30 s). Tuy thudc vao
két qua do va phwong phap chon dé& chuan héa am lwong cung véi mire LRA cho
phép, gidi phap x& ly am lwong sé x& ly theo: tirng thdng sb riéng (Hinh A.2) hoac
dong thoi nhiéu théng sé (Hinh A.3).

Ba so dd khdi trong Hinh A.2 c6 vai trd cbi 16i trong xtr ly kiém soat chéat lwong tap tin
dwa trén cac théng sb ky thuat do tir ndi dung am thanh. Bat dau cia qua trinh x ly
ba théng sb Lk, LRA va Max TP duoc do, tir két qué cha do nay viéc diéu chinh mbi
théng sd dwoc thwe hién nhu trong cac lwu dd Hinh A.2.

e N N ™

} DIEU CHINH DO me — NEN LRA ‘ _+ GIOT HAN MU'C BINH

THYC
MUC DINH THYC TOI
DA OK?

YES

v a) | XirlyPL A S | Xt ly LRA Yo Xt ly PL cuc dai
Hinh A.2- Xtr ly chuan héa tirng théng sé riéng

Hinh A.3 mé ta cac treong hop cé thé xay ra véi cac thong sb, cu thé:

Trwong hop (a): cd ba thdng sbé déu dat yéu cau. Pay 1a trudng hop ly twéng khi
murc Lk 18 -23 LUFS, m&rc LRA trong gi¢i han cia nha quang ba (phu thudc vao thé
loai va/hodc nén tadng phan phdi) mirc Max TP bang hoac dwéi mirc cuc dai xac dinh
trwéc cho hé théng phan phéi da thiét ké.
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Ly LRA Max TP LRA MaxTP. LRA | | Max TP
v & > ¢ KX v ¢

(a) (b) (c)

Lg LRA | MaxTP LRA MaxTP LRA | MaxTP
KL »> ¢ v D> v ¢ D>

(d) (e) (f)

Hinh A.3- Cac giai phap xtr ly am lwong dong thei nhiéu thong s6

Trworng hop (b): Le> -23 LUFS. Hwéng gidi quyét la gidm do loi bdi:
Gain (dB) = Lx( mtrc ky vong) - Lx(mtrc do)

Vi du: do Lg = -19,4 LUFS, mtrc ky vong = -23 LUFS, d6 loi can diéu chinh la: [-23 —
(-19,4)] = -3,6 dB, khi d6 Max TP cling giam mét lwgng nhw Lk.

Trworng hop (c): Lk< -23 LUFS. Hwéng gidi quyét la tdng do loi (gain offset), khi dé
mirc Max TP phai dwoc tinh lai: Max TP (gbc) + Bu do loi (gain offset) = Max TP
(diéu chinh) dé kiém soat kha nang mirc Max TP diéu chinh I&én hon mirc cho phép.
Khi mirc Max TP diéu chinh I&n hon muc gi¢i han, xd Iy gi¢i han dinh thwc TPL
dwoc thye hién (Hinh A.2 (c)). Mot giai phap khac co6 thé thuc thi (khéng dung gioi
han dinh thwc) la van gitr mire Lk goc va bo sung thém thong tin metadata vé am
lwong thich hop. D& thwc hién diéu nay can hé théng ma héa am thanh cé day du
chirc ndng vé hé tro va truyén metadata (nhw Dolby Digital, hodc MPEG-4).

Ca hai trvdng ho’p (b) va (c) gia tri d0 loi dworc lwu trik dwdi dang metadata va co thé
dung cho buwéc xtr ly tlep theo néu Max TP vuwot qua gidi han (trwong hop (c)). Gia
tri do loi nay ciing cé thé dwoc dung dé diéu khién mrc phat lai cta tap tin dén mic
ky vong -23 LUFS.

Trworng hop (d): Mirc Lg< -23 LUFS va LRA réng hon mirc cho phép cla thé loai
chwong trinh hoac kénh phan phdi. Mrc Lk c6 thé dwoc xt ly nhu trong treéng hop
(c), con mirc LRA c6 thé diéu chinh gidm dung so d6 khdi Hinh A.2 (b), bwdc xt ly
nay c6 thé lam gidm md&c Max TP. Khi diéu chinh mic Lk thi mirc Max TP c6 thé
tang vuot mire cho phép, nhwng cé thé khéng can xir ly mirc Max TP gia téang vi qua
giai doan xt ly LRA lai lam gidm mic Max TP. Do d6, chi can tinh va diéu chinh mirc
Max TP trong qua trinh giam muic LRA.

Trwong hop (e): LRA rong hon mirc cho phép clia thé loai chwong trinh hodc kénh
phan phéi (trong khi Lk va Max TP dat yéu cau). Nhw da trinh bay & phan truéc, mot
bd nén véi nguwdng thap va ti 18 nén thich hop cé thé lam hep LRA (Hinh A.2 (b)).
Vi tap tin, viéc x ly tw ddng dé dat mirc LRA dé thyc hién va két qua do LRA kich
hoat bd nén dai déng v&i cac thong sb thich hop. Théong s Max TP sau diéu chinh
LRA thudng sé thap hon mirc ban dau nén khéng can phai xi ly thém.

Trwong hop (f): Mc Max TP vwot mire cho phép. Mirc Max TP vwot qua mirc cho
phép trong hé thdng phan phdi khién cé thé gay ra méo trong dong tin hiéu xubng
(downstream) (khi chuyén déi D-A, chuyén dbi tan sb 1dy mau, ma hoéa giam téc do
bit,...). Viéc x& ly thwe hién nhw so dd Hinh A.2 (c) d& dwa ra m&c Max TP th4p hon.
DU mirc Lk c6 thay ddi dang ké thi mirc Max TP chi bi anh huéng bdi sb dinh (peak)
do dwgrc trong tin hiéu.
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Céc trwong hop khac co thé xay ra cua cac thdng sé Lk, LRA, Max TP cé thé phan
vao mot trong cac trwdng hop trén.

A.3. Metadata
A.3.1. Thong tin metadata Lk

VGi yéu cau vé chuén hoa tin hiéu &m thanh trong san xuat dén muc ky vong -23
LUFS, théng sé metadata lién quan ciing dwoc cai dat dé chi bao -23 LUFS.

Cac trevdng hop co gia tri khac -23 LUFS c¢6 thé xay ra la:

- Cac chwong trinh khong tuan theo yéu cau vé mirc -23 LUFS va -1 dBTP. Diéu nay
xay ra voi cac bo phim co sy bién dong I6n ve dai dong va dai phat muon truyén cac
chwong trinh nay véi ti sO am lwgng/dinh (loudness/peak) I&n.

- Cac chuong trinh cii tir cac kho lwu trir khong dugc diéu chinh trong hé théng dé
dat cac thong sb yéu ciu cla tiéu chuan nay.

- Cac chuong trinh tryc tiép cé cac mirc am lwong va metadata khac nhau.

- M6t hé thong hoan thién vé metadata trong chudi tin hiéu, khi do tin hiéu va
metadata dwoc truyén dén khach hang va thiét bi cda ho ty thwc hién viéc diéu chinh
murc theo tiéu chuén nay dwa trén dir liéu nhan duoec.

A.3.2. Metadata dung kiém soat dai dong

Viéc x&r ly LRA twong tw nhw chudn héa am lwong c6 thé thuc hién trén ban than
ngudn tin hiéu am thanh ho&c théng qua metadata. Néu dung metadata, théng tin
nén dai dong dwoc glri nhuw mot phan trong dong div liéu (datastream) dwdi dang
gain-words (c&c tir ma chi d¢ loi). Trong thiét bj tai nha ctia khach hang (nhu thiét bi
rap hat tai gia), théng tin nay dwoc sir dung dé glam dai déng cua tin hiéu (mac dinh
tr thiét bi hodc do nguoi dung kich hoat). Viéc kiém soat dai dong bang cach dung
metadata dong vai tro cung cap “thong tin dinh kem” khi ngwoi dung mudn c6 mot
dai déng thap hon.

C6 hai co ché nén hién dung trong ma hda Dolby Digital la: “Line mode” va “RF
mode” twong ng vé&i moi cach thiét 1ap co ché nén riéng.

Vé&i hé théng twong thich tiéu chuan nay, khai niém chuan héa audio dwa trén mirc
am lwong -23 LUFS va dung théng sé LRA dé xac dinh cach thire xt ly, va thiét 1ap
“None” dwoc st dung. Trong thuc t&, ma hoa Dolby Digital cé thé thiét lap véi “Line
mode” hoac mac dinh v&i “RF mode”.

Viéc kiém soat LRA cua tin hiéu am thanh khi truyén dan sé& dwa trén dong
upstream. V&i mot chwong trinh xac dinh, nha quang ba coé thé chon mot thé loai
profile d6i v&i cac hé thbng RF-mode hoac chon “None” cho hé théng Line-mode.
Nha quang ba ciing cé thé tao nhirng thiét 1ap khac “None” dé& hé tro dong lam viéc
dac thu cta ho (nhwng thiét 1ap nay co thé khéng twong thich hoan toan véi cac thiét
bi cia ngudi nghe).

A.3.3. Cac hé sé giam mirc (downmix)

Céc thong sb6 metadata nay (cho hé théng Dolby Digital) chi ap dung cho céc tin hiéu
am thanh vom (surround). N6 hé tro kiém soat do loi (dB) clia kénh gitra (centre),
cac ké&nh vom tron véi cac kénh trai va phai dé tao ra tin hiéu 2 kénh (Stereo). Am
lwong cua 2 kénh do dwoc tr xt¢ ly mirc giam tw déng (tron giam kénh, vi du tir am
thanh vom dén 2 kénh) dung cac théng s& metadata phu thudc vao:

- Ban than cac hé sé downmix: +3/+1,5/0/-1,5/-3/-4,5/-6/ - o,
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- Noi dung ctia cac kénh gilra va cac kénh vom,
- Kha nang cla gi¢i han an toan dé tranh tinh trang qua tai.

O day, tinh trang qua tai cla tin hiéu sau xt& ly gidm mirc xay ra khi dung bd xt ly
dai dong cho dong tai Ién (upstream). Nén dung mét thang do linh hoat vi am Iwong
cta tin hiéu hai kénh sau x& ly gidm murc cé thé khac biét Ién so véi tin hiéu vom
gbc.

Trong hé théng Dolby Digital, cac hé s6 gidm murc tuan theo 2 bang hé sb giam mirc
(downmix profile). Ban dau chi cé6 mét bang mirc cung cép cac théng sbé “thd”, cu thé
la -3/-4.5/-6 dB cho kénh glua va -3/-6-- oo cho cac kénh vom. Hién nay, c6 bang mic
thr hai gom théng tin m& rong (BSI - Extended Bitstream Information) dé cung cap
cac thong so “tinh” hon (tham khdo DVB TS 101 154, phan cac hé sb glam murc).
Tuy nhién, can chu y khéng pha| tat ca thiét bi co thé hiéu duorc cac hé so giam murc
dung thong tin mé& réng BSI clia bdng mdc thir hai, nén néu bo giai ma (decoder)
khéng thé hiéu duoc thdng tin tir bang murc thir hai thi sé st* dung cac hé so cla

P

bang mirc “thd” (thir nhéat).

Trong trwdng hop thong tin metadata cia cac hé sb6 gidm muirc mét hodc khéng tin
cay, khuyén cao st dung cac hé sb theo ITU-R BS.755-2 la:

- Trai, Phai (L, S front): 0 dB,
- Gilra, Trai vom, Phai vom (C, Ls, Rs): -3 dB.

CHU THICH cac kénh vom co trong sé +1,3 dB trong subt qua trinh do am lwong (theo ITU-R BS.1770). Tuy
nhién, néu dung x& Iy gidm muc tw dong thi trong sé nay khéng duwoc ‘ap dung do két qua chi c6 am thanh hai
kénh (trai va phai). Cac chwong trinh c6 nhiéu kénh vom hon sé& dan dén cé sy bién thién Ién hon vé& am lwong
khi xCr ly gidm kénh dén am thanh 2 kénh so v&i chuong trinh ¢é it kénh vom hon.

Trong mét sb trwdng hop, théng tin metadata dwoc cung cép tir tap tin riéng ma
khéng dinh kém tap tin am thanh nén cé thé khéng chinh xac, hodc méat théng tin
metadata,... khi d6 metadata cho Lk sé |4y thong tin mac dinh tlr nha san xuét 1a —
27 (gia tri m&c dinh cho dialnorm trong hé théng Dolby Digital) hodc -31 (gia tri thap
nhéat cho phép trong hé théng).

Khuyén céo: néu théng tin metadata vé am lwong hodc théng tin kiém soat dai déng
¢ tlr cac ngudn bén ngoai khong dwoc dam bao thi nén loai bd (trir tredng hop that
su tin cdy). Cac hé sb downmix tir thédng tin metadata chi dwoc chdp nhan véi hé
thdng hé tro hoan chinh, hoac khép kin. Néu khéng dam bao dwoc diéu nay, can xi
ly do dac lai 3 théng sé audio chinh d& ddm bao qua xt ly tiép theo dwoc chinh xac.
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PHU LUC B
(Tham khao)
Hwéng dan thwe hanh chuan héa mirc am lwong d6i véi cac hé thong
phan phéi theo EBU R 128

B.1. Chuan héa am lwong trong cac hé thong phan phéi sé

B.1.1. Cac khac biét vé mirc am lwong trong khau phan phoi

Thuc té khi phan phdi (truyén dan, phat song) truyén hinh trén thé gioi, cac mirc am
lweng cda tin hiéu &m thanh kha khac biét trong cac vung lanh tho suot mét thoi gian
dai v&i nhiéu ly do nhw canh tranh gilra cac Bai truyén hinh, cac chwong trinh truyén
hinh..

Phia nguoi ding ngay cang doi héi cao @m lwgng cda tin hiéu khi ma ho ¢ diéu kién
tiép xuc nhiéu v&i cac chwong trinh truyén hinh chat lwong cao.

Viéc chuan hoa am lwong trong khau phan phéi sé& loai bé co' ban sw khac biét va
nguwoi dung co thé chuyén tir dich vu nay sang dich vu khac mot cach thoai mai ma
khéng gap van de kho chju vé am luvong.

B.1.2. Chuan h6a am lwong cha déng cho phéan phéi cac dich vu truyén hinh
sO

Hinh B.1 trinh bay so' d6 khdi trong mét hé thong phan phdi (head-end) s6 tich hop
c6 thé trng dung cho phan phéi trén cac nén tdng khac nhau nhuw IPTV, vé tinh.

Viéc chuan héa am lwong dwoc thye hién qua 3 khdi chire nang chinh la:
- Khéi do (measurement unit);

- Khéi lai (steering unit);

- Khéi thich nghi (adaptation unit).

Khéi thich nghi c6 thé dwoc tich hop trong bé ghép kénh DVB hodc thiét bi xt ly sb
twong duwong. Cac khdi do va khdi lai co thé dwoc tich hop chung trong mét (rng
dung riéng. Viéc xt ly thich nghi cac m&c am lwong co thé chiu tac dong thém tir
qua trinh kiém soat dd loi ngd vao cuia cac thiét bi ma héa (encoder). Tuy nhién, giai
phap ma hoéa lai cia cung dinh dang nén khéng dwgc chon do co thé 1am suy giam
chét lwong va tdn chi phi.

Hé thdng chuan héa am lwong cé thé hé tro mét hodc nhiéu loai ma hoa (codec).
Giai phap xt ly thich nghi cia mirc am Iwgng tuy thuéc vao loai ma héa dwgc dung:

- Truc tiép trong dong tin hiéu am thanh cho ma héa MPEG-1 Layer II.
- Truc tiép trong metadata di kém cho ma héa DD/DD+ va HE-AAC

Am lwong cla cac tin hiéu gidi ma duwoc do lién tuc trong cd ngay (24 gi®), chia
thanh 24 doan, méi doan c6 do dai 1 gio. Thoi gian bt dau cha doan 1 1a 03:00 gio,
va cua doan 24 la 02:00 ctia ngay hém sau. Ly do cho viéc st dung thoi gian nay la
né anh hwéng it nhat dén chwong trinh hang ngay. Thwc hién do am lwong theo
khung thi gian “I” riéng cho moi doan.
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Nguén tin hiéu

Tin hiéu vao Két ndi tir Studio

Ludng tin hiéu

Head-end s&

B& ghép kénh
(thu nhan)

Ludng tin hiéu

Khéi do

Am lvong dich vu

Khéi thich nghi

murc tin hiéu Khoi lai

D{t liéu vé thay déi do lgi

B& ghép kénh Giam sat muc
(phan phébi) am lwong trwe
tiep

Ludng tin hiéu

2 A Cac bod diéu ché
Cac bd diéu ché

twong tw tich

DVB hop bd gi&i han

Piéu ché

Hinh B.1- M6 hinh hé théng phan phéi tich hop chuan héa am lwong

Vé&i trweong hop sir dung cac ma hoa DD/DD+ va/hoac HE-AAC, théng tin metadata
vé am lvong duoc xac dinh trong sudt qua trinh do cho muc tiéu truy van khi tai tao
muerc am lwong. Hé thdng do sé ap dung mirc tham chiéu am lwong 1a -31 LUFS dbi
v&i ma héa DD/DD+ va -23 LUFS dbi véi ma hoa MPEG-1 Layer Il va HE-AAC. V&i
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hé théng dung ma hoa DD/DD+, théng tin metadata dwoc ghi nhéan théng qua bé mé
ta4 Dialnorm cla dong di¥ liéu DD/DD+ va dung mirc SRL chuén la -31 LUFS SRL.
Vi hé théng dung ma héa HE-AAC, théng tin metadata dwoc ghi nhan bang cach ap
dung bd mé t& mdrc tham chiéu chwong trinh — PRL (Programme Reference Level)
(dung théng sbé prog_ref_level theo ISO/IEC 14496-3) cta dong di liéu HE-AAC va
bdé md ta mirc ky vong giai ma (target_level theo ISO/IEC 14496-3) & mirc -23 LUFS.
Trwdng hop dong HE-AAC khéng chira thong tin metadata vé am lwong, dich vu sé
chén di¥ liéu méi hodc ma héa lai néu théng tin Am lwong dich vu khéng twong thich
véi -23 LUFS £ 0,1 LU.

24 doan (block) trong ngay dwoc do va gia tri cia cac doan khéng nhé hon 2 LU so
véi gia tri cao nhat dwoc lwu gitv (diéu nay cling twong dwong véi dung sai +1 LU
trong EBU R128). Gia tri trung binh cia cac am lwong tr cac doan dwoc Iwu gilr
(trung binh cac gia tri toi da) dwoc biéu dién cho hoat déng cua tram phat séng va
duwoc xem 1a Am lwong dich vu. Gia tri nay cé thé sai l&ch déi chat cho tirng chwong
trinh riéng dwoc do theo mrc muc tiéu. Mlrc am Iwgng va dung sai cho phép cla cac
chwong trinh phai dwoc do & thdi diém trwdc chuln héa. Khéi do c6 thé duoc tuy
chon cho nhiém vu nay. Viéc can bang am lwgng cho cac dich vu riéng dwoc ap
dung cho tat ca cac chuong trinh dwa trén két qua do tbng hop ca ngay.

Danh sach cac dich vu dwoc lwu trong mot co sé dir liéu sé gitp cho biét tat ca cac
tram truyén hinh da dwoc do va chudn hoéa (gdm cé dich vu am thanh d&c trung cho
da ngén ngir, dich vu audio md ta) va co s& di liéu nay ciing sé chira cac két qua do
am lwong. Khdi lai so sanh théng tin Am lwong dich vu (gdm cac hé sb diéu chinh
twong wng trong metadata) v&i mirc ky vong cho cac dich vu dung ma héa MPEG-1
Layer Il va HE-AAC; va v&i mirc SRL cho dich vu dung ma héa DD/DD+.

Sau khi di¥ liéu cla tat ca cac dich vu da thu dwoc vao ltc 03:00, khdi 1ai so sanh div
liéu v&i mirc muc tiéu va diéu chinh dd I&ch (offset) néu dung sai ciia mc do I&n
hon 0,1 LU so v&i mirc ky vong. V&i cach nay, tat ca cac dich vu dwoc gitr dé tiép
can muc ky vong.

Dé nhat quan, khéi lai sé dung bwdc tinh 0,5 LU trén 24 gio. Dya trén ma hoa cua
hé thdng, gia tri bwéc tinh cé thé thay dbi, cu thé dung gia tri budec tinh:

e 2 LU cho hé thdng thich nghi dong tin hiéu dung ma héa MPEG-1 Layer II
e 1 LU cho hé thdng thich nghi ma héa dung ma héa MPEG-1 Layer Il, va cho
hé thdng thich nghi metadata dung ma héa DD/DD+ va HE-AAC.

Mét tly chon cé thé do thém cac gia tri dinh thwe cwc dai ctia cac tin hiéu giai ma.
Viéc do céac gia tri dinh thwc cwe dai cla tin hiéu 2 kénh stereo giam mdrc tir dich vu
da kénh cé y nghia nhét 14 khi m&rc &m lwong cla cac dich vu gia tdng. Két qua do
cling dwoc chuyén dén khéi lai. Khéi lai cd thé hé tro tiy chon thém viéc do céac dich
vu cho muc dich gidm sat, hodc giam sat dic biét véi viéc chuyén dbi, chia sé cac
dich vu.

Dé& hé tro chi bao am lwong bién dbi dong nhw thé hién qua cac théng sb trong
metadata cua cac ma héa (nhw Dialnorm va PRL), qua trinh x( ly bu trir sé dwoc ap
dung v&i mot dd Iéch cho gia tri thu dwgc. DO Iéch ap dung cho cac hé théng dung
ma hoéa DD/DD+ va HE-AAC thwdng la giam am lwong cua dich vu va dé Iéch cé xu
hwéng tang; trong khi do léch ap dung cho cac hé théng dung ma héa MPEG-1
Layer Il cling thwong la giam am lwong cua dich vy, nhwng dé léch cé xu hudng
giam.
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Hinh B.2 biéu dién so @& do am lwong va cach thirc chudn héa cho cac dich vy voi

ma hoéa khac nhau.

Kh&i do (Measurement unit)
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19



QCVN 115:2017/BTTTT

Khéi do (Measurement unit)
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Hinh B.2- Sor d6 khdi qua trinh do cac dich vu trng v&i cac ma héa str dung

(b)

(a) MPEG-1 Layer II; (b) DD/DD+ va/hoic HE-AAC
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B.1.3. Dich vu gia tang m¢i

Céc dich vu gia tang mé&i dwoc thém vao hodc truérng hop cé suw séo tron vé gia tri
bwdc tinh va thoi gian bidu cé thé ciu hinh bang tay, vi du do am lwong truc tiép &
ngay cudi hodc vai gio cudi. Tt nhét 1a phai thuc hién trwdc véi cac dich vu méi nhuw
dich vu am thanh cho nguwoi nghe. Khéi l&i sé chiu trach nhiém xt ly trong truéng
hop nay.

B.1.4. Théng tin lwu ky va canh bao

Viéc Ivu ky am lwong va cac thong bao dwoc thire thi trong khoi 1ai nham giam sat
qua trinh chuan hoéa tw déng. Qéc théng tin vé gia tri d6 Iéch, cac gia tri metaglata vé
am lwgng cua mere thu thye té, mere dieu chinh cling dwoc thdng bao. Mét so thong
diép canh bao co diéu kién co thé duwoc tao ra:

- Néu mtre dinh thwe cda tin hiéu gidi ma vwot mac -1 dBTP sau khi chuén hoa.

- Néu mtrc dinh thwe cda tin hiéu 2 kénh do gidm murc cua tin hién gidi ma vwot mirc
-1 dBTP sau khi chuan hoa.

- Néu két qua do am lwong dich vu trong hai ngay lién tiép c6 sw khac biét Ién hon
nguwdng xac dinh cho trwdc, vidu 3 LU.

- Néu gia tri dd léch cho hé théng dung ma héa MPEG-1 Layer Il thap dwéi hodc
vuot trén cac ngwdng xac dinh, vi du +6 va -14 LU.

- Néu gia tri d léch khién cho thong tin metadata vé am lugng clia cac dong tin hiéu
am thanh dung ma héa DD/DD+ hoac HE-AAC dieu chinh dwdi -31 LUFS hoac trén
ngwdng xac dinh (vi du -10 LUFS).

- Néu thong tin metadata vé am lwong trong cac dich vy dung ma héa DD/DD+ hodc
HE-AAC khéng hgp 1é hoac bi mat.

Viéc chuan héa am luvgng phai duwgc x ly lién tuc va tw dong. Cac thong bao canh
bao cua hé thong do phai dugc gidm sat hang ngay va viéc do am lwong tai phong
tbng I§h6ng ché~ hoac tai trung tém'hoat dong cua hé thong (mang) phai cho phép ho
tro kiém tra ngau nhién khi can thiét.
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B.1.5. Cac hé théng phan phéi sé cuc bd

Tin hiéu vao

Ludng tin hiéu

Ngudn tin hiéu

Két ndi tir

Studio

lwgng)

A /
HT phén phéi s§
B& ghép kénh
(thu nhan)
Ludng tin hiéu
A 4
Khéi do
Am lvong dich vy
v A 4
Adaptation unit
(cho mirc am Khdi Lai

B ghép kénh
(phan phéi)

D{t liéu vé thay ddi do Igi

Giam sat mirc
am lugng tryc

tiép

Ludng tin hiéu

Mang truyén dén

Hé théng phén phdi cuc bd 1

Ludng tin hiéu

Thu mt d4t

Hé théng phén phdi cuc b 3

Tin hiéu vao

Ludng tin hiéu

Thu mt dat

Hé théng phén phdi cuc b 3

Tin hiéu vao

Ludng tin hiéu

Thu mt dat

Hinh B.3 - Mé hinh phan phéi am thanh chuan héa tir hé théng phan phdi trung

tam dén cac hé théng phan phéi cuc bd

Cac hé thong phan phdi cuc bé dwgc phan phdi ni dung &m thanh da chuan hoa am
lwong tr hé thong phan phoi trung tam. Hinh B.3 biéu dién qua trinh phan phoi am
thanh da chuan hoéa tr hé thong phén phoi trung tdm dén cac hé thong phan phoi

cuc, md hinh nay cé thé dung trong phan phéi theo phwong thirc IPTV.
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Ngubn tin hiéu Ngudn tin hiéu

Tin hiéu vao Thu m3t dat

Tin hiéu vao

Ludng tin hiéu Ludng tin hiéu

A\ 4 v
HT phan phdi s&

HT phén phéi cuc by

B& ghép kénh B ghép kénh
(thu nhan) {thu nhan)
Ludng tin hiéu

A

e Dong TS

Khoi do audio cuc

bd
Am lugng dich vy
\ 4 A \ 4

Adaptation unit
(cho mirc am
luong)

Adaptation unit
(cho mirc &m
luong)

Khéi Lai

i)

Dit liéu vé thay d6i d6 lgi

B ghép kénh Qia'm sat mirc 86 ghép kénh
(phan phéi) am quéng trpc {phan phéi)
tiép

Lubng tin hiéu Ludng tin hiéu

Céc bo diéu ché Cac bo digu ché

Céc bb diéu ché twong tu tich Cac b dieu ché

tuong ty tich hgp
bvB hop bd gidi han

b gidi han

DVB

Diéu ché Diéu ché

Hinh B.4 - Cung cap va kiém soat dir liéu am lwong tir head-end trung tam véi
cac head-end cuc bo

Trwdng hop néu hé théng phan phéi trung tm khong cung cap am thanh da chuén
hoa thi cac hé théng phan phéi cuc bd cé thé tw chudn héa nhw trong mé hinh & muc
B.1.2. Trwdng hop tuy chon, di liéu am lwong tir hé théng phan phéi trung tam ciing
c6 thé duoc sir dung dé kiém soat am lwong tir xa tai cac hé théng phan phdi cuc bd
théng qua cac két ndi dir liéu. Khi d6, cAn ddm bao tin hiéu cung cap cho hé théng
do khéng cé su khac biét vé am lwong gitra cac nguodn tin hiéu thu & phia hé théng
phan phdi cuc bd va nguén tin hiéu cung cap béi hé thdng phan phéi trung tdm nhuw
cac Két ndi tr phong thu (Hinh B.4). Néu ngudn tin hiéu thu tlr hé thdng phan phéi
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cuc bd nhw tr thu mat dat cé mirc am Iucyng khac thi nguén tin hiéu nay phai duoc
cung cap dong thoi dén hé théng do clha hé thong phan phéi trung tdm (thdng
thwong dé kiém soat am lwong tir hé thdng phan phdi trung tam thi cac nguon tin
hiéu thu khac tr hé théng phan phdi cuc bd phai dwoc mac dinh cung cp dong thoi
dén hé théng phan phdi trung tdm du cé khac biét vé am lwong hay khéng, du tin
hiéu nay c6 dwoc sir dung lai tai hé théng phan phdi trung tam dé phan phéi tiép hay
khong). Thuwdng thi chi c6 phadn am thanh tir cac hé théng phan phdi cuc bd dwoc
cung cap cho hé thdng do clia hé thdng phan phdi trung tdm, phan hinh anh sé dwoc
tach riéng khdéng phan phdi nham tiét kiém bang théng. Hinh B.5 trinh bay mé hinh
kiém soat nay.

B.1.6. Cac nguén tin hiéu audio khéng déng nhat

Céc hé théng phan phdi c6 thé dwoc cung cap cac ngudn tin hiéu am thanh khéng
thdng nhét, mot s dich vu can dwoc gia ting am lwong. Viéc mét dich vu cung cép
cho nguwdi nghe véi mire am lwong “mém” sé khéng lam ngwdi nghe kho chiju nhung
lai c6 van dé khi ngwdi nghe chuyén kénh dén dich vu khac. Trong mét sb truéng
hop am thanh trong dich vu la am nhac nén I&p lai dung trong cac ban tin tic hoac
tin thoi thiét, khi d6 can coé sw tham khéo y kién gira cac dai phat va nha phan phbi
dé dam bao cac mirc am lwong lam hai long ngudi nghe, hodc cé thé théng qua mét
phuwong thirc chudn hoéa cb dinh cho céac dich vu cé cac ndi dung béat thuwdng nay.
Phuong thirc chuan hoa c6 dinh c6 thé hiéu 1a mirc &m lweng duoc diéu chinh bang
tay va théng qua kiém tra tAn sb lap lai tr cac thdng tin lwu ky (logging) trong khéi
do, con viéc x& ly viéc chuan hoéa cb dinh sé dwoc hién b&i khi lai.

B.1.7. Chén quang céao

Vé&i cac hé théng thuwe hién chén quang céo riéng thi tin hiéu chén cé thé nam & phia
sau cla hé thdng chudn héa am lwong. Cac tin hiéu quang céo c6 thé dwoc chuan
hoa trwéc dén mire am lwong cla quy chuan dung gidi thuat phan mém. Khi d6, mac
am lwong trung binh cia ndi dung phat quéng ba dwoc can bang véi mire ky vong &
vi tri chén quang céo. Trong cac hé théng am thanh ding ma héa DD/DD+ hoac HE-
AAC, thong tin metadata clia cac quang cao chén cuc bd sé chi bao chinh xac mirc
am lwong thuc té, va dich vu truyén qua hé théng phat lai quang céo sé khéng dwoc
diéu chinh vé& d6 loi hay suy hao tir hé théng. Céc giai thuat trong hé théng phat lai
duoc thiét ké d& bam theo m&rc &m Iwong trung binh ctia chwong trinh chinh (khéng
Xt ly v&i div liéu da dwoc x& ly chudn hoa trwdc dd). Qua trinh do am lwong dé giam
sat sau qua trinh chén quang cao la tuy chon.

B.1.8. Cac hé théng truyén hinh theo yéu cau (VoD) va phat lai khac

Céc don vi cung cép dich vu VoD ciing dwgc xem nhw 1& mét dai phat (hé thdng
phan phdi) va tin hiéu am thanh trong hé thdng ctia ho ciing cé thé chuan hoéa. Cac
ndi dung lwu trir trong cac hé théng phat lai cling dwoc kiém tra va chudn hoa (vi du
bang phan mém), nghia 1a m&c &m lwong trung binh cia néi dung quang ba duoc
can bang véi mirc muc tiéu. Trong cac hé thdng st dung tin hiéu am thanh cé ma
héa DD/DD+ hodc HE-AAC, théng tin metadata vé am lwong tir cac chwong trinh
VoD sé ludn luén chi bao dung véi mirc am lwong thuce té. Viéc do am lwong lién tuc
ctia ndi dung VoD cho muc dich giam sat dwoc khuyén céo.

Hinh B.5 trinh bay mé hinh chuan héa am lugng trong hé thong VoD va chén quang
cao. M6 hinh nay c6 thé duwgc wng dung cho phwong thirc phan phdi IPTV.
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Dong TSt Audio/video files
c4c ngudn tin hiéu tlr cac nguon tin hiéu

Hé thong phan phdi s6 i

Hé thong quan
Iy ndi dung

B& ghép kénh
(thu nhan)

Transporf streams b chuan hoa

Measurement

Loudness
Normalisation
unit

unit

Am ludng dich vy
Céc’ﬁle da
chuan héa

Cac fiJe chuwa
chuan hoa

Playout server
cho quang céo
hodc VoD

Adaptation unit
(cho mikc &m

Steering
unit

lvong)

Dt liéu vé tHay ddi do loi

Transporg streams

- '

B0 ghép kénh Giam sat mirc
(phan phéi va am luong thé va
ghép nbi) trurc tiép

Transpprt streams

Transport gtreams

\/

Dong TS truyén dén mang
quang ba

Hinh B.5 - So’ d6 khéi mét hé théng phan phdi s6 tich hop chuan héa am lwong
cho VoD va chén quang cao
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B.1.9. Cac dich vu thay déi theo khu vuc

Dc‘)ng TSt
céc nguon tin hiéu

Dong TS tlr dich vu

Dong TS tur dich vy chinh cuc bdldia phuong

e N e N
Hé théng phan phdi s6
Bo ghép kénh B0 ghép kénh
(thu nhan) (thu nhan)
Transporg streams Transporf streams
* ‘ Dong TS
audio cuc
Measurement bo
unit Hé thong phan
phdi cuc bd
Am Iugng dich vy
Adaptation unit Steerin Adaptation unit
(cho mirc &m unit g (cho mirc am
lwong)
Transobit streams Dt lidu vé thay d6i do loi
A e s iAm oAt m Bd ghép kénh
BO ghep kénh 9|am sat mire ¥ PO
(phan phéi) am luong trye (Rhan phoiva
tiép ghép noi)
Transport Jtreams Transport treams
. J . J
\
Dong TS, truyén dén mang Dong TS truyén dén mang
quang ba chinh

quédng b cuc bd/dia phuong

Hinh B.6 - So d6 khdi ctia head-end s6 tich hop chuén héa am lwong va mét
head-end cuc boé thwc hién thay mét dich vu trong dong truyéen chinh béi dich
vu khu vwec

Mot dich vu chinh cé thé dwoc thay bdi mot dich vu khac tuy theo khu vire phan phoi
(ghep ndi vao dong di lieu DVB) va c6 thé xay ra su khac biét vé am lwong gitra cac
ngudn tin hiéu. Néu dich vu cla khu vic dwoc phat lai tr hé théng dua trén file,
phwong phap chuan héa am lwong gibng nhw dung cho cac dich vu VoD c¢6 thé
dwoc ap dung. Truwong hop dich vy khu vye la chwong trinh triec tlep phong thu
phan phéi tin hiéu phai ddm bao mirc am lwong phan phbi dat yéu cau clia quy
chuén nay. Dich vu khu vuc cé thé dwoc diéu chinh am lwong néu can bang cach do
riéng tin hiéu ctia khu vc va thue hién diéu chinh trong subt thoi gian truyén tin hiéu
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khu vwc. Khéi lai s& ddm nhiém qua trinh tryc thi nay. So dd Hinh B.6 mo ta viéc
chudn héa am lwong khi thay dich vu khu vire vao dong truyén chinh, mé hinh nay
ciing ¢6 thé dwoc (rng dung cho phwong thirc phan phdi IPTV.

B.2. Chuan héa am lwong trong cac hé théng phan phéi twong tw

B.2.1. Cac khac biét cia mrc am lwong trong qua trinh phan phéi

Twong ty nhw trong muc B.1.1, sy khac biét cia am lwgng chiu sy tac dong clia xc
ly tién nhan (pre-emphasis).

Sau qua trinh chudn hoa, cac m&c am lwong do trong khung th&i gian dai sé can
bang, nhung cac murc dinh thuc tdi da, QPPM va xt ly gi¢i han tién nhan cla cac
dich vu cé thé khac nhau va viéc chuan héa am lwong khéng tac déng dén cac gia tri
do nay (cat gidm muirc (clipping) sb khdng xay ra khi cé x&r ly giéi han phu hop &
khau diéu ché).

B.2.2. Xt ly giéi han (limiting)

Sau khi chuadn héa am lwong, cac mire dinh va x(r ly gi¢i han tién nhan cé thé sé qua
cao dbi v&i hé thdng truyén dan twong tw. Do d6, x& ly gi¢i han (limiting) dinh thuc
va x& ly gi¢i han tién nhan sé duoc ap dung (véi hé théng AM L thi khéng dung xir ly
gidi han tién nh&n nén chi can x& ly gi¢i han dinh thwc 1a da). Qua trinh x& Iy nay cé
thé thwc hién véi thiét bi chuyén dung hoac dworc tich hop trong chinh bo diéu ché
twong tw.

V&i cac hé thdng truyén dan truyén hinh dung diéu ché FM, viéc x& ly gidi han tién
nhan can dwoc thyc hién (theo ITU-R BS.642) nham giam khoang dw phong cho
murc dinh tin hiéu am thanh dé tranh méo tin hiéu xay ra. Vi tri phu hop nhét cho bd
gi&i han tién nhan la két ndi trwc tiép hodc tich hop trong chinh bd diéu ché.

B.2.3. Chuan héa am lwong chi déng cho phan phéi truyén hinh twong tw

Cac_hé théng phan phdi twong ty dwoc wu tién phan phdi tin hiéu am thanh da
chuan héa am luong twr cac hé thong phan phdi sb trung tdm nén cac hé thong
truyén déu dat hiéu qua vé yéu ciu am lwong. Cac bd dleu ché twong tw co thé
dwoc cai dat cac murc diéu chinh mac dinh nham kiém soat 6n dinh cac murc audio,
cling nhw don gidn héa qua trinh hoat déng, t6i wu chi phi va dat dwoc sw nhat quan
trén hé théng.

B.2.4. Cac hé théng phan phéi twong tw cuc bo

Vé&i cac hé théng phan phdi twong tw dung cac ngudn tin hiéu chwa dwoc chuan héa
am lwong thi thwe hién chuan héa am lwong tai hé théng phan phbi cuc bo. Mot tay
chon 1a di¥ liéu vé am lugng tai hé thong phan phdi trung tam co thé dwoc s dung
dé kiém soat tr xa am lwong tai hé thong phan phdi cuc b6 théng qua két néi di liéu
nhw trong cac hé théng phan phéi sb.

B.2.5. Thiét ké hé thdng phan phdi twong tw cho hé théng truyén hinh

Hinh B.7 trinh bay moét thiét ké chung ctia hé théng phan phéi twong tw cho hé théng
truyén hinh vé&i viéc chuan héa am lwong da dwoc thuc hién trong hé théng phan
phéi sb hodc & mét khau twong ty trwde dé. Ngu(‘)n tin hiéu co6 thé la dong div liéu
am thanh m& héa MPEG-1 Layer Il, DD/DD+ giam mtc, HE-AAC giam murc, hodc
truc tiép tor phong thu. Hinh nay cling bao gom khéi bo loc théng thap 15 kHz twong
thich v&i chuan truyén dan nam truvéc bo xt ly gi¢i han tién nh&n chén xt ly gi¢i han
dén cac ndi dung trong vung tan sé trén 15 kHz.
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B.3. Can chinh mirc trong cac hé théng phan phéi twong tw va sé

B.3.1. Can chinh mirc giira cac hé théng va cac giao dién

Bé tranh viéc khong théng nhat vé am lugng, cac co ché can chinh am lugng gitra
cac hé thong truyén dan va cac giao dién ngd ra phai dugc thue thi. Cac bo thong so
dung dé giup nang cao chat lwgng am thanh cho cac hé thong hién dwoc dung duoc

minh hoa nhw Hinh B.7

Bo gidi ma downmix
DD/DD+
RF Mode

B gidi ma MPEG-1

Layer Il

PCM-Lk=-23LUFS

B6 suy hao phan
mém (tby bién) 3 dB

Bo giai ma downmix

HE-AAc

PCM-Lk=-

PCM-Lk=-23LUFS

Nguén tin

P3LUFS PCM-Li3

PCM-Lk=-23LUFS

Hinh B.7 - Mét thiét ké trung tam phan phéi twong tw cho hé théng truyén hinh

1R

Loc thong thap
15 kHz

B0 gi¢i han (Pre-
emphasis)

Bo didu ché RF

hiéu PCM

-23LUFS

PCM-Lk=-23LUFS

PCM-Lk=-23LUFS

Tin hiéu diéu ché RF
Lk =

-23 LUFS

B.3.2. Cac murc diéu ché dung cho hé théng truyén hinh twong tw

Néu tin hiéu audio dwgc chun hda &m lwgng dwa trén mirc ky vong -23 LUFS trwéc
khi cung cap cho b dieu ché twong tw, thiét bj sé thwc hién ché do cai dat mac dinh
va khong can diéu chinh m&rc am thanh.
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Séng sin 1 kHz dwoc st dung cho muc dich tham chiéu (theo CENELEC EN50049),
cac nguwdng cua bo xtr ly gi¢i han gom ca do lgi xt ly gi¢i han tién nhan dwoc xac
dinh dwa trén cac gia tri dinh thyc.

Bang B.1 - Cac théng s6 dwoc sir dung cho cac hé théng truyén hinh

Hé théng truyén hinh B, B1,D, D1, G, H, K, K1, Ival1
Diéu ché FM
Can chinh mtrc -6,7 dBTP sr dung séng sin 1 kHz déng pha cho

kénh trai va phai véi do di thn FM 50 kHz
-12 dBTP st dung séng sin 1kHz ddng pha cho kénh
trai va phai voi do di tan FM 27 kHz

Nguwdng ctia bd gidi han -6,7 dBTP tham chiéu & 1 kHz

X0 ly gi¢i han tién nhéan 50 us

B6 loc théng thap 15 Hz

B.4.3. Can chinh mirc cho hé théng truyén hinh

Hinh B.8 trinh bay can chinh murc gitra cac hé théng va cac giao dién (interfaces) va
phu hop cho cac hé thdng sir dung déng thei cd kénh am thanh trai va phai. Puwong
mau dd biéu dién mirc dinh cuwc dai ciia qua trinh truyén dan, cac dwdng mau tim chi
bao murc ctia bd gi¢i han cho hé théng truyén dan va cac can chinh twong ng dén
ngd vao va ngd ra tai cac giao dién. Phan bén trai ctia vach dé biéu dién mwc dinh
cuwc dai cho phép & giao dién hodc hé théng ma hoa. Néu tin hiéu la séng sin 1 kHz,
dwérng mau dé chi mire c6 thé do duoc.

Mtrc clia chwong trinh ¢é thé cé dinh cao hon dwdng mau dé tai giao dién dau ra do
sy tang dot bién (overshoot) trong hé thdng ma hoéa. Tuy nhién, cac tang dot bién
nay s& khéng vuon dén gidi han vach dd vi bi cat gidm mirc. Trén co s& do dwdng
truyén dan truc tiép, cd thé can phai gidm mirc ctia bd xt ly gi¢i han & phia trwdc hé
théng codec néu téc dd bit twong dbi thap 1a nguyén nhan chung gay nén tang dot
bién. Cac dwdng mau xam nhan manh mdi lién hé khi can chinh & cac mrc déc
trwng:

-12 dBTP twong (rng vé&i mirc tham chiéu xac dinh theo CENELEC EN50049.

-18 dBTP la tin hiéu can chinh xac dinh theo ITU-R BS.645, mtre tin hiéu dwoc biéu
dién & ngd vao va ngd ra cua hé thong ma hoa, hé thong dieu ché RF, va cac giao
dién c6 thé tim thay tir hinh vé B.8.
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Mdrc tham chiu
theo EN50049

Mrc can chinh
theo ITU-R BS 645

Mtrc dinh thyec t8i
da theo EBU R 128

Tuong duong
-23 LUFS

-30

-25 -23 -20 -18 -15 -1 0

Mrc tin hiéu
PCM
(dBTP)

Mrc tin hiéu
PCM
(dBTP)
HTM default
HTM offset -43

-39

-19

-35
Mtrc tin hiéu
PCM
(dBTP)

-25

-23 -20 -18 -15 -3

Mtrc tin hiéu

-30 -25 -23 -20 -18 -15

-35
Mdc tin hiéu
PCM
(dBTP)

-25 -23 -20 -18 -15

Mtrc tin hiéu
RMS tuong ty
(mV)

36 63 112 142 200 252 356 1125 1416 2000

PCM
Signal level
(dBTP)

Analogue RMS

Signal level(dBu)
0 dBrs
-3 dBrs 0 +11.3 +13  +15
-20 -15 10 -8 -5 -3 0 43 45 +8.3 +10  +12 +15
Limiter level
35 30 25 23 20  -18 -15 -12 -10 67 -5 -3 -1 0
PCM
Signal level
(dBTP)
Peak FM
Deviation
(kHz) 1 3 6 8 11 14 19 27 38 50 61 108
1 3 6 8 11 14 19 27 38 50 61 108
PCM
Signal level
(dBTP)
Peak FM
Deviation
(kHz) 36 63 12 142 200 252 356 502 632 1125 1416 2000

Hinh B.8 - Can chinh mirc trong cac hé théng B, B1, D, D1, G, H, K, K1,

30

Mrc sdn

sudt

Céac bdé ma hda
MPEG-1 layer I/
HE-ACC/DD[+]/

DAB/DAB+

Cac bo gidi ma
MPEG-1 layer I/
HE-ACC/DAB/DAB+
DD/DD+

In RF Mode

Outputs:
HDMI/SPDIF/
HDMI ACR

In home theatre
Mode

Céac bd gidi ma
MPEG-1 layer I/
HE-ACC/DAB/DAB+
DD/DD+

In RF Mode

Outputs:

HDMI TV Mode or
SDPIF/ASE 3/DMI ACR
In stereo Mode

Céc b gidi m3
MPEG-1 layer 11/
HE-ACC/DAB/DAB+
DD/DD+

In RF Mode

Outputs:
SCART/RCA

Céc b gidi m3
MPEG-1 layer 11/
HE-ACC/DAB/DAB+
DD/DD+

In RF Mode

Outputs:
XLR hodc
tuwong duong

Céc bo gidi m3a
MPEG-1 layer 11/
HE-ACC/DAB/DAB+
DD/DD+

In RF Mode

Digu ch& RF:
Systems B/B1/D/D1/
G/H/K/K1/1/11

Diéu ché& RF:
Systems B/B1/D/D1/
G/H/K/K1/1/11

Outputs:
SCART/RCA

lvall



QCVN 115:2017/BTTTT
Mét s chu gidi trong hinh vé nhu sau:

Mtrc san xuét: day la mdre tin hiéu am thanh sé do dung don vi dBTP clia cac ngudn
am thanh nhap liéu (ingest) va phat lai trong phong thu. Theo quy chuan, x& ly gi&i
han cho M&rc san xuat 1a -1 dBTP, day la mic tdi da cho phép cla mirc dinh thuc
(dung déng hd do True-peak st dung bo loc ndi suy véi tan sb lay mau gép 4 1an).

Cac bé ma héa: MPEG-1 Layer II/HE-AAC/DD(+)/DAB/DAB+: Day la méc tin hiéu
am thanh sb do bang don vi dBTP clGia am thanh ma héa st dung mét trong nhirng
ma hoa da liét ké ra. Puéng mau dd dai dién cho mdc dinh I&n nhat. Trong thuc té,
diéu nay cé nghia la tin hiéu sé di qua tang cudi ctia bd x¥ ly gi¢i han dinh thiét 1ap &
murc -3 dBTP trwdc khi dwa vao bd ma hoa, cé thé can gidm bét mirc cia bd gidi
han & phia trwéc hé théng ma hoéa néu stir dung tbc d6 bit twong déi thap.

Cac bd giai ma: MPEG-1 Layer II/HE-AAC/DAB/DAB(+) va DD+ & RF Mode: Day la
mdc tin hiéu &m thanh sb do béng don vi dBTP cua tin hiéu am thanh dung b6 giai
ma v&i ma héa HE-AAC, MPEG-1 Layer Il hodc ma héa DD/DD+. Néu gia tri
Dialnorm hoac muc PRL (Programme Reference Level) khdng twong thich véi muac
ky vong -23 LUFS thi méi lién hé vé murc tin hiéu sé khac nhau. V&i mot chuong
trinh, mirc ngd ra ctia bod gidi ma cé thé cao hon mirc ngd vao do tac déng cla téng
dot bién, tuy nhién nhirng tang dot bién nay phai dwoc duy tri bén dwdi mire xac dinh
cta vach mau dé. Trwong hop néu st dung tbc do bit twong dbi thap, Hinh B.8 ¢
thé dung dé so sanh cac mirc do dwoc véi mire toi da xac dinh trwéc nham gidm
mirc ctia bd x ly gi¢i han khi can.

Vé&i cac bd giai ma dung ma héa HE-AAC, MPEG-1 Layer Il, va DD/DD+ trong RF
Mode, mc dinh t6i da khac nhau dwoc cho biét. Do mirc ky vong am lwong ndi bd
cta bd gidi ma DD/DD+ la -20 LUFS dwoc gidm xudng -23 LUFS (dung bd suy hao
phan mém gidm 3 dB), khi d6 mirc cat gidm thuwe té néu st dung soéng sin 1 kHz 1a -3
dBTP. Mtrc ngd ra I&n nhat khuyén céo cha bd gidi ma DD/DD+ trong RF Mode cho
mot chwong trinh dwoc xac dinh & mirc -4 dBTP (thAp hon 1dB). Mrc ctia bd xi Iy
gi¢i han trong phong thu khuyén céo la -3 dBTP, tuy nhién diéu nay khéng gay ra 16i.
Thwong hé théng dung ma héa DD/DD+ tich hgp hé théng bao vé qua tai bén trong
nén murc dinh t6i da cho qua trinh ma hoa khéng can phai giam.

DPau ra: HDMI/SPDIP/HDMI ARC trong ché dé tai nha: Day la mic tin hieu PCM
(Pulse Code Modulation) sb héa cla qua trinh gidi ma am thanh, do bang don vi
dBTP tai cac giao dién HDMI, SPDIP hodc HDMI ARC néu thiét bi IRD, IDTV hoac
da phuwong tién trinh dién am thanh & ché d6 tai nha (Home Theatre Mode). Cac
thiét bi IRD/IDTV hoat déng & cac ché do6 xuat &m thanh theo ma hoéa dong dir liéu
(dong am thanh dwgc ma hda theo loai ma), cac bé giai ma ma héa DD/DD+ hoac
HE-AAC & bén trong thiét bj s& dwoc bd qua va dong dir liéu ma héa dwoc chuyén
dén cac giao dién SPDIP va HDMI (ARC) dé xuéat di¥ liéu (trtr khi cé6 mét trng dung
dac biét nhw théng tin mé ta dong am thang (Audio Description) thi dong di liéu am
thanh mé&i phai qua cac bd gidi ma ma héa dé trich cac théng tin ctia (rng dung, hodc
c6 théng tin div lieu dinh danh hién thi mé& rong (E-EDID: Extended Display
Identification Data) xac dinh thiét bj phat lai chi hd tro’ am thanh co ban). Thuéng cac
thiét bi IRD, IDTV hodc da phwong tién c6 2 dong co ban hién thi cac mirc ngd ra tuy
thudc vao co ché ctia ché dd tai nha trong menu 1p dat cla thiét bi.

Pau ra HDMI v&i ché do TV/SPDID/HDMI ARC/AES3 trong ché do6 am thanh hai
kénh: Day la mtre tin hiéu PCM (Pulse Code Modulation) s0 héa ctia @m thanh giai
ma, do bang don vi dBTP tai giao dién HDMI néu thiét bi IRD hoat dong trong ché dd
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TV, hodc tai giao dién SPDIF, HDMI ARC hodc AES3 néu thiét bi IRD/IDTV hoat
dong & ché dd hai kénh.

CHU THICH: AES3 (con goi la AES / EBU) la mét chuan cho viéc trao ddi cac tin hiéu am thanh sé gitra cac thiét
bi am thanh chuyén nghiép. AES3 dwgc Hiép hdi Ky thuat Am thanh (AES) va Lién minh Phat thanh chau Au
(EBU) phat trién.

DPAu ra: giao dién SCART hoac RCA: Pay 1a miec tin hiéu RMS twong tw, do bang
mV, cla tin hiéu am thanh da giai ma tai ngd ra SCART hodc RCA cua thiét bi IRD,
IDTV ho&c da phuong tién. N6 cling biéu dién cho murc tin hiéu RMS twong tw, do
bang mV, trén ngd ra SCART/RCA clia may thu hinh dung ngd vao 1a giao dién
HDMI hoac SPDIF.

DPau ra: XLR hodac giao dién twpng tw: Day la mdc tin hiéu am thanh RMS twong tw
do tai ngd ra XLR (can bang) cua thiét bi IRD chuyé&n nghiép. Vi du, mrc twong ddi
dBuOs dwoc hiéu nhw nhw mac tuyét dbi theo don vi dBu néu hé sbé chuan héa
0dBrs hoac -3 dBrs dugc ap dung theo th tw (xac dinh theo ITU-R BS.645).

Pidu ché RF: Hé théng B, B1, D, D1, G, H, K, K1, | va I1: Day 1a do di tin FM dinh do
bang kHz cla tin hiéu am thanh giai ma (da x& ly gi¢i han tién nhan ) cung cép cho
ngd vao clia bd diéu ché RF. Vach mau dé biéu dién cho mirc dinh Ién nhéat. Trong
thwe té, tin hiéu co thé sé vwot qua mirc -6,7 dBTP (mirc nguéng cla bd xi ly gidi
han dinh x& ly gi®i han tién nhdn & khau x& ly trwéc d6) trwde khi cung cp dén bo
diéu ché. Pworng mau tim chi bao viéc can chinh mirc ctia bd x ly gi¢i han. Bd xt ly
gidi han ciing c6 thé dwoc thiét ké tich hop trong chinh bo diéu ché nén cé thé can
giam murc cta bd x&r ly gidi han.

DPau ra IRD: Giao dién SCART hodc RCA: Day la mwc tin hiéu RMS twong ty do
bdng mV cla tin hiéu am thanh da dwoc giai diéu ché trén ngd ra cla giao dién
SCART hoac RCA dung lam b6 diéu chinh RF bén trong Tivi hoac thiét bj ghi am.
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