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Implementation of Audio Equalization in Video—on—-Demand Broadcast Content

Myung-Kyu Kwon*

Abstract

In this paper, we develop the system for audio volume equalization of video on demand(VoD)

content and propose the solution for it. In recent years, there has been a steady increase in the

number of VoD users in addition to

linear channels.

However, viewers ought to sit in an

uncomfortable way, adjusting the volume intermittently while they are broadcasted. Sudden changes of

volume occur between the broadcasting channels, the programs from the co-channel, or the linear

channels and the VoDs. Especially, upsurged dissatisfaction from the televiewers has been found due

to the unequalized volume when shifting between the linear channel and the VoD. In order to solve

this problem, multilateral efforts were put forth, such as a system for keeping the volume at a

certain level in digital broadcasting program has been legislated domestically. It leads success in

equalizing linear channel volume. On contrary, too little notice has been taken for distorted volume

problem of video on demand(VoD) content. In this paper, we developed and applied the volume

equalization system into VoD content to achieve uniformization, a similar condition with linear

channel(=24LKFS). This suggestion helped uneven current of volume which was in the stage —16 ~
-20LKFES to stable condition by lowering into the stage of —24LKFS. It also brought 20% increase in

perspective of volume quality satisfaction level.

» Keyword: Audio Loudness Control, Video on Demand, LKFS, Digital Broadcasting, Audio Level
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each segmentation

Fig. 14. Procedure for Audio Loudness Control
- Exclude LFE(Low
Frequency Effect)channels. i R o
Apply weighted average. AAZHEIEY 208 ZEY 2 Aof AlxH A= A
7} o HolE u ™ ol3l Al Z o] o] AL
- Aoply Ketiter (o2 WIE Yol kA7) Tl VoDel 3
- Calculate the gain betwesn g AA Higke] BEHFOE YL EE 3= ol ukg)
input volume and target - - =
volume. Based on Mapping Aol el M= 2 ol L, ol el M= e WA
Curve. o= 3x Hugks AEsch AT At &% Gapell 9
— Adjust the volume for each a JrjH s S diAbe 71 flel 2HeE ol B4t
segment to the target value aaugz‘g 2= 9,»]\‘:]'

of —24LKFS.

— Adjustable in 100ms
increments.

v

3. Level measurement for
the entire section

|
A 4

- Momentary, short—term,
Integrated LKFS
measurements for the
entire content file.

- Apply Gating.

4. Level adjustment for the
entire section

— Adjust the Integrated LKFS
value to the target value
for the entire content file.

ATEOE 7o R o] 9 gH-EU s Alx
srofjupe} —24LKFS 4] FAo2 ore 493} s
e gAE T2

=
rrE

V. Experiment and analysis

1. System configuration and experiment
VoD 222 g9 57 1208 TREL, 2% d

HERIME, =ebnf, @3t 223l 72 T1FoR wrskalt
JRETS APE 29AR o] A Hed 1dAlE 54 970l 2
gy A SERCZ N¥se Ao, 1@}7415 R
° ITU-R BS.1770-3 ¥F2.2 S48 tha3} o] A3} &
Fig. 14.014 BoFETH13]. ol AL 9B Ak Bl QY. SA| AEAAE Sy
o IHE Sete] Sk FHEFH Qo] 58 5 9l
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5, AA, 859 S9S LKFS WAooz Axk WA, 9e9 7
Az e 271, 5.14deld 6700 ulgh LKFS#HS 2

53th @55 LKFSE 400ms 9025 AXkE ol
3L, o]AL 100ms windower$|Z HolE =t} 2vtAl= W
AR 1dAll SAHE 93 Exgk Aol etk
o] #to] ZAsNoket Gainoll s@etch. o] gubES 3t
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o
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T Ee Hoth 5477 33¥<S Fig. 15.
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Fig. 15. Loudness analysis

Fig. 16> Zdl=9] %8 S48t SAUT Sxgke] Aols
wolFEth ZA47e —21 46LKFSe|w Exzhe —24L KFSot}.

w24 Gaint= 3.5dBol™ o] Aolgk vk Astolor g 14].
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=
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Target Level : |—24| wkrs(adey © );HE File Name : 170018 Dl?II:IlC o]

File Size ; 12 MB
EAZI}: -21.461182 LKFS

Number of Aurjm Samples Per Frame : 1024
Duration : 00:00:45.05
Bitrate : 2318 kbfs
Stream #0
Video: h264, yuy420p, 1280x720, 29.97 fps
Stream #1
Audio: 3ac, 48000 Hz, stereo, 516, 189 kbfs

H o
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Fig. 16. Loudness Control Ul
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2. Experimental results and analysis
2.1 Comparison of loudness equalization
VoD Z®l=e| gh¢-uys S4gs EEH_ FART el

—16LKFSellA] —20LKFSH 9]l zt‘z}E} < JEX
—241KFS ﬂ%ﬂ] 9 4~8d
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Fig. 18. Comparison before and after equalization

2.2 Satisfaction of loudness equalization
VoD gl &l % 743} o] d= ﬁ?ﬂeilﬂrlii vt
o] HAg7t EEgtt. 1Yy #Ys) o
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7= Fig. 19.0] ¥A] 313k
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Fig. 19. Satisfaction comparison
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V. Conclusions

=t
e
ot
M
Y
il
gr
1%
ol
ol
fd
>
[»
T,
=
i)
o
ol
:oé
i
2
il
:01:‘5
i)
o
ol

=
I
2
o
of
dlo
ot
N
N
N
MN
o
>,
o2,
o,
32
i

rlo
T

o
o
o,
)
=

lo
ol
tlo
=
e,
toty
_O|L
2

» T
i
Lo

ox
[o
N
L
ﬁ (
Yo o

g "
kS
X
rir
o
ot
=2
X
k1
[o
oft
=
iried
oty
DL
2 R
o
= rlo
o o
A
> oX
>

=
o
K3
<
o
o
ri
o
off
o
off
2
>Z
T
=
2
o
u
2
B
R
X2,
o
=t

o=
ofy
r
)
[N
i
ffy
Ny,
-
%0
il

T 5% wYsrt o] FolA o) |
A5 WA A7
o] Btk AAZE A
A el BE Adso] 7|
S o A8 =
71E7)E0 At &%

3H

(i
Lo ooz Y RToo% > ¥ mr

>

iih3
e

<
ot

hu

A

>

o

_>|4_,

(o
ol 3o
1 gz

g

N

AN

fw

e

rlo

o TE 2
>,
Og‘:",
I
=2
Ir

[
Mz ol
B
24
e
i
o,

mi o

o o

)

I)ﬂ

<

o

=)

=2

=

o}

o d

ol o

2L

=
oz
>

[ S
i) i (ri‘;
o okt
U 4t/ _1{(';
M ey
‘O_g" e RCAR
)

oo

ol

37

R

RN

71591 —24LKFSdl| 5-3} 519 o

= 20% IS 7Hx

N
=3

)

(o
)
In
ki

o
£

i)

= ofo

|

el

[N

sl

—r

Ry
ﬂ:‘

. do
oft
Al
117
oty
ES

) }1} [N 2
[N
A
o2
)
'l
)
[N
lo
ol ol

W
w
(@)
N
T
I
B
o m i

[N ol
i=h
XN
to o

=)
In
ki
N

HU _Q, 10
o2t
ol
=2

=,

el 5= Ahe
Q= ZRIF o] FE oo gtk o 4
% & AL ol oA A e W
d 4 glojof gk

dlo
ot
o
BN
ol
o,
N
(R A 3

of
:?I:"‘
-
24_‘
<
o
S
il

o=
)

REFERENCES

[1] O.S. Cho, J.Y. Jung, DJ. Choi, N.H. Hur, K.S. Oh,
“Standardization and regulation of international
broadcasting volume”, Journal of Telecommunications
Technology Association, Vol. 142, pp. 83-87, Aug. 2012.

[2] "Standard volume of a digital broadcast program", Ministry
of Science, ICT and Future Planning, Nov. 2014.

[3] “Guideline for Digital Television Broadcasting Program
Loudness Standards®, Central Radio Management Station,
May. 2016.

[4] Rec. ITU-R BS.1770-1, “Algorithms to measure audio
programmeloudness and true-peak audio level” ITU,
2006-2007.

[5] S.O. Lee, “Stabled Television volume level®, Broadcasting
& Media, Vol. 21, No. 3, Jun. 2016.

[6] S.O. Lee, OS. Cho, J. k. Kim, “Study on Digital TV Broadcast
Volume” The Journal of Korea Society of Communication
and Sapce Technology, Vol. 80, No. 4, Dec. 2013.

[7]1 D. H, Gejn. “Absolute Sound Level System”, Ph. D.
Dissertation, SoongSil University, Dec. 2012.

[8] ATSC Document A/85:2009 “Comfort Zone”

[9] Miranda, “Function Block Diagram of AXINO”, Technical
Report, May. 2015.

[10] B. H. Choi, et al, “Audio signal size control method and
device”, US Patent WO 2014148848 A2, Intellectual
Discovery Co., Ltd., Mar. 2013.

[11] S. U. Lee, G. H. Nam, J. H. Na, J.Y. Han, “A Study On
Digital Broadcasting Program Audio Level Regulation
and Management System”, The Report of Korea Society
of Communication and Sapce Technology, NoV. 2013.

[12] XEIN M&C, “Audio Loudness Control Technical Report”,
Jan. 2016.

[13] EBUR128 Source Code, https://github.com/jiixyij/
libebur128/tree/master/ebur128(ebur128.c)

[14] NeoConvergence, “Neo Audio Loudness Control

materials”, Technical Report, Aug. 2016.

[15] S. G. Park, “A Study on Real-Time Loudness Metering
Algorithm for Digital Broadcasting”, The Korean
Institute of Electromagnetic Engineering and Science,
Vol. 16, No. 4, Apr. 2005.

Authors

Myung-Kyu Kwon received the B.S. degree
in electric engineering from Kyungpook
5 National University, Korea, in 1985 and Ph.

g A

He is interested in Distributed system, Digital content, ICT,

D. degree in Convergence Engineering
from Hoseo University, Korea, in 2017. He
is currently working for SK Broadband.

Digital convergence, Al, Cloud computing, and Big data.



