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2=y 2 (Loudness)

equal loudness curves
E = El:g (based on Fletcher and Munson)
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AAA =YX (Loudness) 38 B3t

- ITU-R BS.1770 (2006)

QC|Q EE]13MO| B2 EL|A(Loudnsss)?} EFI| 3 (True-Peak)E X 317| 9|3t

=2 =1 O
(o] =
EJ_I—Ell:l

ITU-R BS.1770-1 (2007)
ITU-R BS.1770-2 (2011)

- EBU R 128 (2010)

ITU-R BS.1770-2 0 7|tt5} 1 O|2 &Hxk 22 CL|A ¥|QIK|Q} EF2I| Y (-23 LUFS +/- 1)
E=21|3(-1dB TPO|&})

- ATSC A/85:2009 (2009)

ITU-R BS.1770 Of 7|Ht5t 0 O|2 SHAF 22 E LA B QK| Q EF2I | &l(-24 LKFS +/- 2), E
2115 (-2dB TPO|3})



ITU-R BS.1770 ITU-R

Radiocommunication Sector of ITU

ITU(International Telecommunications Union) QA= Z2NHO 2 BILELIAS
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Weighting Filter Curves

Rec. ITU-R BS.1770-2

FIGURE 1

Simplified block diagram of multichannel loudness algorithun

K-filter

Measured
loudness

FIGURE 10

Block diagram of proposed multichannel loudness meter

Loudness




Weighting Filter Curves

K-weighting TE|E & EtAo] WEjZom AR YXLICH; & #AY £
= 8T E{(shelving filter) o & HW EHA= SHO|IfA ZE (RLB-weighting
curve).

FIGURE 2 Rec. ITU-R BS.1770-2
Response of stage 1 of the pre-filter used to account for the ac
10 ™1 T T ™ T T TTT FIGURE 4

RLB weighting curve

<Pre Filter> <RLB Filter>



ZX™ B E: Short-Term vs. Infinite

AEROq Fullscreen Mode Display: Output [1
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Short -Term Mode : [l * i ==|-24
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= ':O1 AMER| S=-H42 0 ~3X e O D M e
Ct2& 1~42%, 2~ 52X, 1 Z0| I_IOHE! L| C}.

Short-term 5782 OrA|2 3 (EE= 10 == O|Lfe| QIE[1gjo[4d Efg) +1¢7te| =21
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True Peak :Sample Peak vs True Peak

LA QI CIX|E QLR A|AHIE QC|Q Mo M|t 2H{Z O the
SIA|Zd5L|CH O|2st Al ol I3 O|E 2l QHtM oz =X7|7F £0}9

S °
ZICH ME /2 EAIS= FEfRLICE O|2{st T3 ME 7f0 EHé &2
2E 2 ASHOl mdof 7|2=0l{0fF otCt= Ads Ztarstr| € & LICt

Ol= O 7|X| ¢t QLRe| HZE, 2-=o I3 2| Y (peak reading)
A CHE ELEX| @2 X1| £ Op7|e == Y&ELICL EF I3 (True-peak)
g =-2 0l2{st 2X= IJIOEICHI A = A= B 2ol O
M=z ol H3E =olgh = 71| SPL| =R

£ 1| A(True-peak)
Peak level of audio signal + 1.2 dBTP
| 3 (sample-peak)

%— Reported sample-peak level () dBFS

< =Xl Mol 1|3 g|# vs. ME 1|3 (sample-peak) >



True Peak : Sample Peak vs True Peak

Emphasis : Absol
Input » Aftenuate » 4 x over- sample [~ (optional) Absolute

Optional

DC block

< ITU-R BS.1770-2 o] E&R 1|3 (true-peak) =X ¢ 112|F2| 7|2 &+ x>
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EBU R 128 A X EBU TECHNICAL
EBU loudness recommendation
"BIREL|A L Halo|Ho|M FIH S

QrC|e fEd sEH o|C}”
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== Loudness normalisation is a true

~ audio levelling revolution!

H:L Aj:

EBU(European Broadcasting Union)0 A= BI& T = 1121 0| Xj|&f =, ==0
ANOAM 2L Az g e F A %t’.;'—llif Qe gEd 2l o 2{C} ¥ O
efREL[AS| FZFO| 7|gtslof & BRIt ACH= 2|740| 2sfAM &= LICE
EBUGJAM = E2020| HAF SIRELIA('EE0H BIRE LAY of & BIRE
L|A 2 QIX]" @ ‘Z[C EF I3 2 (True Peak Level)S =78310 L2 A9
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- EBU R 1282 XXM QL] U5 L|CH: ~
o|37f of:l 2t =LA A

- ITU-R BS.1770-20| 7|2& 0| =X Ho|3MCtH, EBU R 1282 1740f 7|Htslm
S}EFA| 74 L C) (EBU R 1282 BS.1

Range)@t EFZI gj|H: -23 LUFS(EA A Y0] Cigt 2t EL A TS =T WS L

Ct. + 1 LUS| S| &8 7f YHtX o Z Q1™ =)

- S8 A 0| 20| ALEE|Of AFRE A F7H0| 21 RS Zetot ZEFO| 2t
ELAS HO 2ot S L[ =5 gL T

- ‘2t ELA O/E 2 (EBU Tech Doc 3341)0] Cist € =2 2A{7t ‘EBU Mode’
22| et EL|A O[HO| Ciet S5 82| otal /s L.

- ‘Loudness Range’ (LRA) &= CtO|LtEl Z I Mo| Lot AL, T2 10| &5
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- EBU R 1282 Hlig& 7}0| =2}l (Distribution Guidelines)o| 2 A Q1L |LC},
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EBU R 128 AN EE JECHIICAL
- EBU loudness recommendation
‘EBU Mode’ 2} EL|A O|E oAM=
OLU = -23 LUFS £ o|Ooj|gtL|LC}.

&= Inan ‘EBU Mode’ loudness
~ meter, 0 LU equals -23 LUFS.

0 LU(EBU mode)
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“EBU Mode”

)'/Q; EBU TECHNICAL

EBU-UER MEDIA TECHNOLOGY & INNOVATION

- Momentary loudness (M) : 04Z92| At &210|g Ete /=L E ArE(sliding
rectangular time window). A|O|E7} M EL|X| &Z

- Short-term loudness(S) : 3Z2| A2 £210| Y EfQ /AL E ArE(sliding
rectangular time window). A|O|E7} M EL|X| &S

- Integrated loudness(l) : ITU-R BS.1770-20 A 7|=&l A O|E HE

EBU Measurement gate( ITU-R BS.1770-20§| Z7|dHh): Integrated Loudness(l) =™ 0|0t M
- -70 LUFS £ ALC{r At A HO|El thresholdZ2 Af% to] HCHZr A O] E El(absolute-gated)
E|-O I:|__|A E|I:HIO 7:”)\}
- Mgt A O|EXl(absolute-gated) 2t EL|A g|#O| 10 LUOIEHE ACH A O|E

threshold2 AtE

- H10|€ threshold7} M &k IE § *‘él HE 75% o ASHOl A O|e & AtO[Q] X[£A Ol Wkt
7F Ldo{Lt= 400 ms Ef ELA



v

EBU R 128 2 < EBU TECHNICAL
- EBU loudness recommendation

S”

The alignment level for sound-programme A stereo 1 kHz sine wave at -18 dBFS

<> exchange does not need to change. Use a > reads as -18 LUFS absolute (+5 LU relative)
1 kHz sine wave at -18 dBFS as usual. on an EBU mode loudness meter.

- APRE 230 eSS

O
(=]
1kHz -18 dBFS AIQIL}E AlE

- 1kHz -18 dBFS©2| A}Oli}= ‘EBU mode’ B} EL|A O|E{0]A HCH
Z-18 LUFS(AMCHZ} +5LU)E HA| S



ATSC Document A/85:2009
CIX[E® TVE flot QLERL 2R ELIAE F9
ot FAX|ot7| f{et 7|= '

R ELA S5, MAHZLEHE, HEHHO[E AL, 20 X2l Cto|Lte &|2IX| 23, S
of Ht0| ZEHX ZI K, BB, AIHKL ZE7| 0| J|HHE SFA7|7| Ysf T4
Holgte AS BSEA M= LASHASLICE M2k TR E TVAIEXtSsS ?let 2
I52o L M2E EMS NSot7| et M bla, &= 7I=0 et n== A
o5t C}

S |

- ITU-R BS.1770 Of [}E 2}LEL|A § ™ recommendation.
- HIEHH|O|H 0] 2HI= 22t 2[oh EfA 2 EL|AQ EZ H|3T &
- P80 2 Tty ErletEs nefet HlEE A ELEHE %7:'9I A
- Provides methods to effectively control program-to-interstitial Ioudness
- OXE ZEIXo] MZ}, Hig, 5= flet U2 HEIHOIES 28X ArE
- ZE2OEUet T2 AH0[Q] EfR EL[AQF CFO|LHE) CHO|LEE] 2| IX| 2k2|of
3t HEAES EEO F74E E MEIN Ol AC-3 C|QLj9| Cho[Lt
A olx| 2EET SA0] 7|Z9| Cro|Lig| olx| 2ZEE



a3 of'F L=EC0]X| 0]
vs. ot EL|A of'E E2t0|H| 0|4

( Peak level normalization vs. Loudness level normalization)

Loudness

Level [dBFS, LUFS]

]_‘ Time [s]

Peak ; Loudness
normalisation normalisation

<ASE ZE2349| 0|3 H'E LZE2f0[H[0] M vs. St FEL|A ' L2 E}0]|H|0] 4>



a3 2f|E =0l X[ oA
vs. ot EL| A g T ot0] A 0]

( Peak level normalization vs. Loudness level normalization)

-23 LUFS

<fAt-I| 3 (Quasi-Peak) &2 = EctO[X[O] M vs. EFREL| A B|'E =2 E}0]H|0] 4>



a3 2f|E =0l X[ oA
vs. ot EL| A g = ct0] A 0]

( Peak level normalization vs. Loudness level normalization)

Digital
o True Peak

QPPM
[]moﬁmum

llSenﬁce
loudness

2

w
o

w
n

Signal level
dBTP
Service 1
Service 2
Service 3
Service 4
Loudness leve
LUFS
Signal level
dBTP
Service |
Service 2
Service 3
Service 4
Loudness leve
LUFS

<= CHAO| M 2] 2t EL|A 20| H| o] e] 2 ut>



Loudness Range(LRA):

BLQ LI A HIOIX| (LRA)S A|ZHO| 2} Bigjste Bt LA SHON Halas
o|O|etL|Ct. 2t EL|A gQX| (LRA)= CtO|LFEl Y QIX|LF AYAE = E(crest
factor) 9H= F3f CH2 JHE L|Ct

!1 |

Car

< X4 2F0 e 2t =LA BlelX|2] CrE At >



Loudness Ranges: “Comfort Zone”
( ATSC Document A/85:2009 - C|X|& TVE @|ot QC|Q EfRLEL|A

=

£ delot FX|ot7| ?let 7=, Annex E: 2t EL|A EQUX])

"L E Z=(Comfort Zone)"& A|HX}7} Bt
«——  Annoyingly Loud O|-%OE| _/I& 9 = X-|EO| .I_LE:]_EI:|'I|I7_|- CC :: i

2H =) re) o
-— Turn Volume Down %j'i Il;l-l-l%lo ELliH{HI_:Iogll-:l?” EHEIO_l- El'C;I_
«— Louder, but Acceptable _L'l_ ETl = L'l L_'L Ol | L_'|- Xal-_'_
0 «—Target ( EBU : -23 dB LKFS ; ELASE8HE & 7("O|Of7| Flol =2tA
ATSC : -24 dB LKFS) O|_| jg%:'l E-”ﬁE )él_édlol oHoHI=|O|j:| Ol Z4
+«——  Softer, but Acceptable J—|_|_§ %_;_qlc_ﬂr 7E|.% |_7II_<_7(.| Ol EE El )uu=| |

— Turn VYolume Up E|'-

-19.1 - Annoyingly Soft

Relative Loudness (in dB) of the Listening levels
investigated, with 95% confidence intervals

<=Q5 BILEL|A 4>



ITU-R BS.1770 (O dB LKFS

Scale
-10 dB LKFS
-20 dB LKFS - D203 P ASELA
30 dB LKFS (Integrated Loudness )
-40 dB LKFS

2t E LA Y QIX|(LRA)
-50 dB LKFS (Short-term Loudness)

- - tod Loudness Peaks
MSSglrelis over Integrated Loudness
Loudness

(Infinite )



CIX|2 SF L R2| 27HX] =8 O]+

- Z2I U/ HETo BALEUAS YHEH X

LOUDNESS CONTROL

- 5.1 WEH2E AHREE §4 $X|80] HD 2C|2 0]|X]
2 r@aez S| (2ch <-> 5.1ch HEHA| CHAP7} ME
ot LRZ 4% 0|53t= 2HIZ 82)

UPMIXING



Loudness Control

o WEolA BeEyxs BAE EAF:
T2 FeEYE HA

- T2OR3 Fazke Be-=EyL HAt

- Z2I3Y9 gojye FHIX

« Dolby's Plan: Loudness managed by metadata
- e FRl=E 545t HEHolHE AldE 24
sto] A A g2y A oF troju] = A A 5}
AABE =5 ok = QT
-> ZRIEI0] 100% O| FO{X[X| b= of =L YSHE
2doM 2715




Dolby Digital(AC-3) 2 H| €}t o] E]

+ 3 Dirty “D"s
— Dialnorm (Dialogue Level)

— DRC (Dynamic Range Control)

— Downmixing



Dialnorm (Dialogue Level)

ma] Dolby Digital Recorder - Untitled. ac3* M= 1
Filz=  Optione  Help

Bitztream Parameters Time Drizplay
SMPTE Time Current File

01:00:36:11 [1636] 25 01:00:36:11 [1636) 25 Goto..

Data Hate Sample Bate Equivalent punch-n time

443 kbps 07:00:36:10 [0284]

Audio Coding Mode LFE Enabled ~ Elapzed ~ Frame

+ SMPTE

Tire " Count

J—

Frame Errors

I (.

| <] > | » |

Stopped Mot ztreaming data CRC | TC |Frame Count; 444 Filz Farmat:  MORMAL + TC

< DP569 Dolby Digital AC-3 Encoder Remote S/WZ2| Dialnorm &7
- Factory Default : -27 >




“Dialnorm” Z0|2F?

Digital

Full Scale 0 dBFS
DIALNORM
-10 dBFS VALUE -20
(L)VU IReference 220 dBES DIALOG

eve LOUDNESS

-30 dBFS

-40 dBFS

-50 dBFS

AVERAGE DIALOG SIGNAL PEAKS



Dialnorm (Dialogue Level)

MOVIE TV DRAMA SPORTS SYMPHONY ROCK NEWS

0 dBFS

-10 dBFS

-20 dBFS

-30 dBFS

-40 dBFS

B AVERAGE DIALOG SIGNAL PEAKS
(Dialnorm €})



After Dialnorm Normalized

MOVIE TV DRAMA SPORTS SYMPHONY ROCK NEWS
0 dBFS

Dvnamic Range Unchanged
-10 dBFS 4 J 2

-20 dBFS —

-30 dBFS

-40 dBFS

B ~VERAGE DIALOG SIGNAL PEAKS




Dynamic Range Control (DRC)

/@) Dolby Laboratories - DolbyRemote

SM 500147 (CO
Dalby Digital Ex
|
&0 -40
D— |
B0 40 20 0 B0 40 20 0 Input Filtering

Digital Dee i
Cle rce Off v Auta ¥
Jigital Input hd
Cigital Input M DC High . o4 B e o P

Ihput lew

Lire mod
RF mode

Attenuation

< DP569 Dolby Digital AC-3 Encoder Remote S/W2|
Dynamic Range Control(DRC) A&
- Factory Default : Film Standard>



Dynamic Range Control (DRC)

ORIGINAL LINE RF

dBFS  giGNAL MODE MODE

0
-10

-20 (Dialnorm 4f= -31
. 2 43 A9

_40 DIALOG
LOUDNESS

-50
-60
-70

Y Dialnorm Zt0| DRCO| threshold Zto2 ALRE

“Dialnorm Zf0| DRCQ| threshold ZtS 2 At E|E 2 25t Dialnorm Zf0|

Qr|Qo| AR A} BHSELA WA T THE HL [T LA L]} Y2 g

=

i<



Dynamic Range Control(DRC) :

Output Level
[dBFS]

@  Target Level, dialnorm value

Film Light

- | Music Light

R 7% - | Music Standard

-= | Speech -

Input Level
[dBFS]

< AC-3 A|AHIO| 7| &2 Clo|Ltal 2f|oIX] A=z

i

M
|
\V4



Dynamic Range Control(DRC) :

Dialog Level
Setting

[
-
<

3

—_
—
=
=
—
=

;Ar
N

Centered at the
Dialogue Level Setting

Input Level




= U] W<5AL9] Dolby Digital(AC-3)
T8 HEttloly AAES
— Dialnorm (Dialoque Level)
-> -31 (Factory Default: -27)
A T = PA A AAHE 5] 98

" C|Z2 9 0J| M Dialogue Normalization &%FA| A7d =l Dialnorm #f1f -312| X|O|

= 2LC|2 gain down ‘='E“H : @&l Dialnorm 10| -27¢1 A% -4dB(-31 —(-27))
515 o2 Aelo| Hory”

— DRC (Dynamic Range Control)
-> None (Factory Default: Film Standard)

A H R A B AAGZ Q] 2T tojyy] Z = A
(Compress/Expend)< 7] 9] 3

“C|A SO A D namic R ange Control(DRC) s&tA| AX™ =l Dialnorm £}t0| DRC
9| threshold HA_E A EEE 21 24SE Dialnorm 40 | QLC|@9o| AKXl CHAF 2}
SCUA Wadty L OaBAl et oot AN TR CholLe Bk
AE[o] o S &Rt A ==l
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-6 5 o] @ = 2 H 2 = A i X
N 5 & £ &4 = = 2 4 M 3
s 3 N 0l sf 2 S x| < = & ol
10 ! = = 8 2 Lt 8l A g - 2
7] g 2l - A ct i :
-12 = st 2
A 2
-14 S i
-16
-18
Int ed Lo
-20
22
24
26 — A = i e ———
28
-30
-32
-34
-36
-38
-40 =% 7| AR}
(dB LKFS) ZEO37L P BIELA Infinite All Short-Term All KBS1 : 2009.11.24/27
I d Loud X [LKFS] Range [LKFS] KBS2 : 2009.11.20/25/26
(Integrated Loudness) HX} MBC : 2009.11.24/25

: 11dB (+4.5 ~ -6.5dB) -19.5 -63.5 9.1 SBS : 2009.11.25/26



KBS & RO

Z0T0X{0 O

Z0T0X{0 O

B0 Z0ENED

fol o0

20700 X

B oFgdol

<Kl

KBS 8 .-

OFRTE0 ]

<00 Hiur T

I m0Kq H0<Io]

<I(

O T UNoT | <L

A
X

=X 7 = alx
KBS1 : 2009.11.24/27

KBS2 : 2009.11.20/25/26
MBC : 2009.11.24/25

-8.4 SBS

Short-Term All
Range [LKFS]

Infinite All
[LKFS]

b

1k}

T
]

21U YR AEL
(Integrated Loudness)
:7dB (+2 ~ -5 dB)

iz

(dB LKFS)

: 2009.11..25/26

-42.5

-19.1
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> g 2 2000 |

HEE 2 1@ 2 2509 |

(dB LKFS)

Z2IUZ BF JRELA
(Integrated Loudness) HX}
:2dB (+1 ~ -1 dB)

Infinite All
[LKFS]

-19

Short-Term All
Range [LKFS]

-53.6

=X 7 = OIXIZ

KBS1 : 2009.11.24/27

KBS2 : 2009.11.20/25/26

MBC : 2009.11.24/25
-11.9 sBs : 2009.11.25/26
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A 3 /I > A Xcﬂ fa % 7|‘ Ol- -II g 8 Uf
12 g 2y = 2t —
o o} Ct
‘14 =
-16
-18 == — — — — — —
Integrated
-20
-22
24
-26
-28
-30
-32
34
-36
-38
-40 =5 7= Axt
(dB LKFS) EEJ%‘?_I' %ﬂ' EI‘—?—E Llﬁ Infinite All Short-Term All KBS1 : 2009.11.24/27
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Linear Acoustic Audio Processing Structure

Neg. Attack
Time Limit

Crossover

High Mid Neg. Attack
Drive Time Limit

Low Mid Neg . Attack Look Ahead

Crossover Drive Time Limit Limiter

y

Parar;etric Crossover Mid Bass Neg. Attack

(3 bands ) Upmixing

Low Bass Neg . Attack
Drive Time Limit

Crossover




AERO.Air Factory Preset : TV5B LIGHT

Annoyingly Loud

Turn Volume Down

Louder, but Acceptable

J«— Target ( EBU : -23 dB LKFS ;
ATSC : -24 dB LKFS)

Softer, but Acceptable

Turn Volume Up

Unchanged
Zone

Annoyingly Soft

Relative Loudness (in dB) of the Listening levels
investigated, with 95% confidence intervals

‘TV5B LIGHT' 2 E ZZ|AME A AN = 2R ELA B QIX]
(LRA)Z} "=& 0|2 &(Volume Unchanged Zone)"L 0| A & X
L S E|—O CLA ZTEMAEO Z20247 r T2 72
Lo 2t EL|A BHotof Ofs 2522 R0l 25 + UAEF &=
Ml &l LT



AERO.Air Factory Preset : TV5B GEN

Annoyingly Loud

Turn Volume Down

Louder, but Acceptable
H<«— Target ( EBU : -23 dB LKFS ;

ATSC : -24 dB LKFS)
Softer, but Acceptable

Turn Volume Up

Unchanged
Zone

Annoyingly Soft

Relative Loudness (in dB) of the Listening levels
investigated, with 95% confidence intervals

‘TV5B Gen’' 2 E ZZ|AMI2 A2 A|0|= 22 E LA 2 Q1 X|(LRA)
7 ""HEZE E(Comfort Zone)"'L{OIA S X|E MNEZ ZIRLEL|A
TZMAEZ T2OMZt e T2 3 LJO| 2R EL|A HS|0|
CHol A["AHZE Of 2 EHOS| &2 = JES Z=M4 ELUCL



AERO.Air Factory Preset : TV5B HVY

Annoyingly Loud

-— Turn Volume Down

Louder, but Acceptable
H «—Target ( EBU : -23 dB LKFS ;

ATSC : -24 dB LKFS)
Softer, but Acceptable

Turn Volume Up

Volume
Unchanged

Annoyingly Soft

Relative Loudness (in dB) of the Listening levels
investigated, with 95% confidence intervals

‘TV5B HVY' 2 E Z2|AMZ AIZA|0|= 2t E LA 8 @1 X](LRA)

7 "ZHEZE ZE(Comfort Zone)"ELCt ZFA SX|& B2 2 EL|
A Z2NAEOf Z8tY, 337|, S| Co|Ltal Kol Hshe|s
FHAS SHUME EFOt JIse 32 =2 A ELLCH



—r
(=)
T

HfA O
OO o=
o2 MAl

e
K
oll
O
N
S
—
=
N
%)
aa)
4

B
o
()
g )
@)
=>
()
=
=
[
S
£| <]
O
Ul u|
oF of
o

=
e
g
m (@))
o 2
< 5
Bl
e
()]
(7))
Q
| -
(a

N
=<
KO
=l
M
wn
LL.
>
—l
en
o
m
N

AE L
—=

< E}3 Bt@cL

riginal

KbSZ 1TVSb GEN

KBS2 TV5B HVY

VoD EIght

zZ

I/DS") T\/ER |l iaht

XD

-12

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25



23dB LKFSE2 MHA|>

AE _
—=

< Et3 atecL|

KRS<?2 Oricinal
DO IHGHat

—KBS2 TV5B GEN

==KBS2 TV5B HVY

=—=KBS2 TV5B Light

-28

-30

-32

-34

-36

-38

-40



:#15.6 dB LKFS
n
l L J
[ |
v l v
1 l- I
! |
Infinite All True Peak Short-Term All
[LKFS] [dBTP] Range [LKFS]

-15.6 +0.6

-34.1

-7.4



KBS2 11.8.26 X} i 2
Aero.Air0]|A| TV5B Light Preset® & 2} EL|A EZZ M| AA]

Short-Term 2} EL|A (Short-Term Mode)
< E}2 22 EL|AE -23dB LKFS2 HAA|>

VT Tl LR R A Tniegrated donidiiessi - 28,08 LKESL N1 """V"WW 1wy, "‘|m
UNPTE [ FRErTeUT USSPy NI 1T R il PV P "H'l TP

HMMNI&

Infinite All True Peak Short-Term All
[LKFS] [dBTP] Range [LKFS]

-22.6 -2.1 -31.2 -19.4




KBS2 11.8.262 X} gt==
Aero.Air0jj]A] TV5B GEN PresetO 2 2} EL|A T2 A AIA|

Short-Term 2} EL|A (Short-Term Mode)
< E}2 22 EL|AE -23dB LKFS2 HAA|>

nch

Zo |
Infinite All True Peak Short-Term All
[LKFS] [dBTP] Range [LKFS]

-22.8 -1.7 -30.7 -19.6



KBS2 11.8.262 X} Hi
Aero.Air0j| A{ TV5B HVY Preset@ 2 2} S EL|A TR M| A A
Short-Term 2} EL|A (Short-Term Mode)

nch e

-40 infinite Aii True Peak Short-Term Aii
[LKFS] [dBTP] Range [LKFS]
-22.5 -2 -29.4 -20



CIX|Y Wa 8 2HX HEY 552 A
2t EL|A BLIEY F

Linear Acoustic LQ-1000
Loudness Quality Monitor

-ITU-RBS 1770/ EBU R128 2tRELIA SHX|&
- ITU bargraph 2t E21|3 E Al(true peak indication)
-5.1/2ch QLAZAII RTA(ReaI Time Analyzer)
- AES, HD SDI I/O, 2|%& B LIEE &t VGA &3
- Start/ Stop /Reset Z2EZE 4l GPI 2E=
- Xt 4 X| Dolby Digital (AC-3), Dolby E decoding &M
T B2 ELA Log IZ1|O|E1E ExceltS AT E AEOA HE 7[5 CSVE
1’“7I S

< Z A3¢&l ITU mode C|AZ20|> < & A3l EBU mode C|AZ8|0|>



CIX|E HE8 X MG S52 9t

ot ELA ZLET FH|

o

Linear Acoustic LAMBDA-II
Digital Audio and Metadata Monitor

-ITU-RBS 1770 J|Ete] 2tRELIA 2LIH
- 16 ch JtXl 2L C| 2/HIELHIOIEH CIAZ 0] 2F A28
- Loudness Measurement standard
- AES, HD SDI I/O
- Xt& & X| Dolby Digital (AC-3), Dolby E decoding &M
- Solo, Downmix, Preset S {8t 2 HE
-2 M0l HIHOIOIH &3E 2UH Jbs
- 1SEQ 2-way CIXIE ALIH AAE U HERIHE et £



CX g a8 2UX YU $52 A

ot ELA ZLET FH|

RTW Touch Monitor TM9/ TM7
Audio Monitor

-‘ :_q‘ ] :

-ITU-RBS 1770/ EBU R128 2t U A SHE K&
-DPSE ATEYN, HX A8, IR KEHSH A3l dI0I0IR
- 2-ch. PPM/True Peak , 2EIAY, 2tRELIA 2t SPL, RTA, SSA,
Radar ctSSELIA, T2|0|1E T30/ S&
- AES I/O, Analogue In, 3G HD SDI [/O(TM9)& M, Q|& ELIHE /3t VGA =&

'y ; i LAY vl AL,
'l( \ o \ N
&
3 |

t A
- - €
7 | | I I I | | : '
= LUFS
e 4 00:00:56 1 !
5.8 : -25.6 XN
2 I S: -03LU  =w
1l 1.9 LU ' :

‘ 'START STOP RESET -~

Y
|
13
|
|
'S




CIX| W58 2UX HEE 9l
A}QELA ZEE TH|

Linear Acoustic Aero.qc
Audio Quality Controller

-ITU-RBS 1770/ EBU R128 &tRELIA SAH XA ‘ F. ¥

- ITU bargraph 2t E&21|3 E Al(true peak indication) ARSI e

-5.1/2ch LAZAIT I RTA(Real Time Analyzer) ey ST

- AES, HD SDI /O, @|& 2 L|E{Z 9|3t VGA =3, GPI/O o S

- X}= Z+X| Dolby Digital (AC-3), Dolby E decoding%! .8 Byas-
2 HIL2 220] 5 e

- UPMAX® 5.1 XF5 Q10lAl 7|5 ki o

- AERO-style multiband 2} ELIA 2EEE TN A M <HRH SHSE LA 0|FX|

A Z7 wa I NBC SA|X}of

—
- 1L | = 2
5.1ch/2ch ﬁ-l-l-la‘l El—-l E‘I = 24LY O|AF A} >

Bn



Linear Acoustic UPMAX
5.1ch Upmixer
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Linear Acoustic Aero.air (DTV, 5.1)
Transmission Audio Loudness Manager
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Linear Acoustic Aero.one (TV, DTV, 5.1)
Transmission Audio Loudness Manager
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Linear Acoustic Aero.mobile
Audio Loudness Manager for Mobile DTV
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Linear Acoustic Aero.asi
DVB-ASI Transport Stream Loudness Manager
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Linear Acoustic Aero.file
File-Based Loudness Manager
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