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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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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 HoFEH13]. ol AL 9B Ak Bl QY. SA| AEAAE S
9 IHE Fiete] St LHRFH Qo] 58 & 9l
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53th @55 LKFSE 400ms 9025 AXkE ol
3L, o]AL 100ms windower$|Z HolE =t} 2vtAl= W
AR 1dAll SAHE 93 Exgk Aol etk
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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].
Fam— — =
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=
1641568495 ~ 16ASBRSLE (2 £ ) \saped |-eut e Infomation =
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
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et

16AISBES1E ~ I6AISBES4E (3 &)

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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x4 8k ]“F 104 =€ %’—Eﬂé% R

Before i After
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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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HEEE Sit BEEE AP 25 749 R Test&4 507
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7= Fig. 19.0] ¥A] 313k
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Fig. 19. Satisfaction comparison
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V. Conclusions
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