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Abstract

In this paper, we implement a volume measuring system that measures the volume of each program to see if it complies with
the standard, and presents its functions and performance. The volume measuring system can measure the volume of up to 5
channels simultaneously in real time, and provides the method of extracting program information necessary for volume
measurement directly from the received program or acquiring it from the programming information server. It provides recording
and preview functions for each program by utilizing the acquired programming information, and extracts the sound information of
the program during the recording process to measure the volume and automatically record the measurement results. The
performance test shows that the volume measurement accuracy of the volume measuring system is less than 0.1dB LKFS, the time
error between the actual program time section and the measurement time section is up to 0.067sec., the recording success rate is
100%, and the maximum number of simultancous measurement channels is 5.
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Fig. 1. Comparison of Audio Volume by Terrestrial Television Broadcaster
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Table 1. Hardware Specification for Volume Measuring Device

Size (WxDxH) 480 x 525 x 177 mm
Power Unit Z|t§ 500W
CPU 2.8GHz
Main Memory 8GBytes
Auxiliary SSD 256GBytes
Storage HDD 4TBytes
Video Input x 5
Stereo Audio Input x 5
IR Blaster Outputg x 5
VGA, DVI, Display Port Output x 1
/O Interface PS/2 Input x 1
USB x 3
Ethernet(to receive program information) x 1
Ethernet(to Audio Volume Managing Device) x 1
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Fig. 4. Hardware Block Diagram for Volume Measuring Device
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Fig. 5. Audio Volume Measuring Device Shape
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Table 2. Hardware Specification for Volume Managing Device

Size (WxDxH) 480 x 525 x 177 mm

Power Supply Z|C§ 500W
CPU 2.8GHz

Main Memory 8GBytes

Auxiliary Storage

SSD 256GBytes

VGA, VI, Display Port Output x 1
Multichannel Analog Audio Output x 1

I/O Interface PS/2 213 x 1
USB x 8
Ethernet(to Audio Volume Monitoring Device) x 1
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Fig. 7. Real-time Audio Volume Measurement and Video Preview
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Fig. 8. Scheduled recording settings for non-real-time volume measurement
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10.10.2.19 Z
Monitoring Recording Playback Log Settings

« Record © User Name Loudness Channel Program Program time Recording time &
« Date Channel 20181129041000_3_7_KBS... -23.2 7 (KBS2) =l 2018-11-29 05:00:00 ~ 2018-11-29 05:05:00 2018-11-29 04:10:00 ~ 2018-11-29 05:05:00
- 20184 20181129043500_2_80_KB... -23.6 80 (KBS JOY) olofof &A 2018-11-29 04:35:00 ~ 2018-11-29 05:35:00 2018-11-29 04:35:00 ~ 2018-11-29 05:00:00
11; 20181129050000_1_5_SBS.ts ~ -24.1 5 (SBS) H2ITV AIEXL A4 2018-11-29 05:00:00 ~ 2018-11-29 06:00:00 2018-11-29 05:00:00 ~ 2018-11-29 06:00:00
202! 20181129050000_2_79_Do... -28.0 79 (Dog TV) Al =2 8 2018-11-29 05:00:00 ~ 2018-11-29 06:00:00 2018-11-29 05:00:00 ~ 2018-11-29 06:00:00
21? 20181129050500_3_7_KBS...  -22.9 7 (KBS2) ZOo{M HA £22 2018-11-29 05:05:00 ~ 2018-11-29 06:00:00 2018-11-29 05:05:00 ~ 2018-11-29 06:00:01
sz 20181129051000_0_27_Mn... -23.9 27 (Mnet) M morning 2018-11-29 05:10:00 ~ 2018-11-29 06:10:00 2018-11-29 05:10:00 ~ 2018-11-29 06:10:00
Zsj 20181129053000_4_12_GS...  -22.7 12 (GS SHOP) oto[2{= EA7|Y  2018-11-29 05:30:00 ~ 2018-11-29 06:00:00 2018-11-29 05:30:00 ~ 2018-11-29 06:00:02
27; 20181129060000_1_5_SBS.ts ~ -23.9 5(SBS) Duoto|= 2018-11-29 06:00:00 ~ 2018-11-29 06:30:00 2018-11-29 06:00:00 ~ 2018-11-29 06:30:00
282 20181129060000_2_79_Do... - 79 (Dog TV) #2090 87| 2018-11-29 06:00:00 ~ 2018-11-29 07:00:00 2018-11-29 06:00:00 ~ 2018-11-29 07:00:00
2920 20181129060001_3_7_KBS... -23.1 7 (KBS2) A4t ot2lo] ZCH 2018-11-29 06:00:00 ~ 2018-11-29 07:00:00 2018-11-29 06:00:01 ~ 2018-11-29 07:00:00
20181129060002_4_12_CS... -22.6 12 (GS SHOP) UBAE 2018-11-29 06:00:00 ~ 2018-11-29 07:15:00 2018-11-29 06:00:02 ~ 2018-11-29 07:15:00
20181129061000_0_27_Mn... -24.0 27 (Mnet) 20/HHL| E2|E... 2018-11-29 06:10:00 ~ 2018-11-29 08:10:00 2018-11-29 06:10:00 ~ 2018-11-29 08:10:00

20181129063000 1 5 SRSt -23.9 5 (SRS) quoole 2018-11-29 06:30:00 ~ 2018-11-29 07:40:00 2018-11-29 06:30:00 ~ 2018-11-29 07:40:00

Channel 79

Channel name Dog TV

Program name  AfZ{3t Ajiz} 217
Program start  2018-11-29 05:00:00
Programend  2018-11-29 06:00:00
Recordstart  2018-11-29 05:00:00
Recordend  2018-11-29 06:00:00

T2l 9. ook =3t 2|AE
Fig. 9. Scheduled Recording List
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A B LKFS Comment
‘0&:45:04 ‘ 04:55:28  -23.44 T=sTH ‘ [.T
‘05:01:01 ‘ 05:04:27 -23.37 T=sT2 ‘ ﬁ

Tatal loudness : -23.20 LKFS

04:10:00 Local time :04:51:04 05:05:00
00:00:00 Play time :00:41:04 00:54:59
A0 » [ I [[+10] A

Save Close
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Fig. 10. Non-real-time volume measurement based on scheduled recording
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10.10.2.19 .
Monitoring Recording Playback Log Settings
o Date ~ Channel Name Channel Log Time
orad 20181129000000_0_20_OBS.log 20(08BS) 20181129 00:00:00 ~ 2018-11-29 03:00:00
. “; 20181129000001_2_80_KBSJOY.log 80(KBSJOY)  2018-11-29 00:00:01 ~ 2018-11-29 05:00:00
20 20181129000002_3_8_$ICiZ4H log 8 (HiZAY)  2018-11-2900:00:02 ~ 2018-11-29 00:40:00
21: 20181129004000_3_70_UXN.log 70 (UXN) 20181129 00:40:00 ~ 2018-11-29 02:00:01
zzz 20181129004001_4_12_GSSHOP.log 12(GSSHOP)  2018-11-29 00:40:01 ~ 2018-11-29 10:20:03
»a 20181129005000_1_5_SBS.log 5(sBS) 2018-11-29 00:50:00 ~ 2018-11-29 10:16:21
24; 20181129020001_3_5_SBS.log 5(sBS) 20181129 02:00:01 ~ 2018-11-29 02:40:00
259 20181129024000_3_39_¥CHZ 4 H+4flog 39 (HChZ4E+4)  2018-11-29 02:40:00 ~ 2018-11-29 04:10:00
22 20181129030000_0_27_Mnet.log 27 (Mnet) 20181129 03:00:00 ~ 2018-11-29 10:53:58
272 20181129041000_3_7_KBS2.log 7 (KBS2) 2018+11-29 04:10:00 ~ 2018-11-29 10:20:02
. 20181129050000_2_79_DogTV.log 79(DogTV)  2018-11-29 05:00:00 ~ 2018-11-29 09:52:06
29; 20181129095206_2_10_2H| 244 log 10 (RHBAY)  2018-11-29 09:52:06 ~ 2018-11-29 10:20:01
20181129101622_1_7_KBS2.log 7 (KBS2) 2018-11-2910:16:22 ~
20181129102001_2_11_MBC.log 11 (MBC) 20181129 10:20:01 ~ 2018-11-29 10:49:09
20181129102002_3_20_0BS.log 20(0BS) 20181129 10:20:02 ~
20181129102003_4_21_SKstoa.log 21(SKstoa)  2018-11-2910:20:03 ~
20181129104909_2_15_JTBC.log 15 (JTBC) 20181129 10:49:09 ~

Izl 1. 3% &8 23 2|2E

2o

. Measurement Log for Audio Volume

Log file 20181129000002_3 B HHE4T log
Start time 2018-11-2900:20:02
End time 2018-11-22 00:40:00
Time Mamentary Integrated
2018-11-29 00:20:02 049 -19.2 -23.0
20181122 00:20:02.171 <204 -23.0
20181129 00:20:02.294 =235 -23.0
2018-11-29 00:. =273 -23.0
2018-11-29 00s, -34.5 -23.0
2018-11-29 00:20:02.666 -27.8 -23.0
. -280 230
28.1 230
-305 -230
22001 26.4 230
2018-11-29 00:20:03 251 -258 -230
2018-11-29 00z, 3.367 -25.4 -23.0
2018-11-29 00:20:03. 484 -28.2 -23.0
2018-11-29 00:20:03.603 -32.5 -23.0
2018-11-29 00:20:03.720 -29.1 -23.0
2018-11-29 00:20:03.839 -25.7 -23.0
. 2018-11-29 00:20:03.958 -254 -23.0
| show Export Close

RERPR-EE RIS
Fig. 12. Non-Realtime Audio Volume Measurement based on Log List
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Table 3. Performance Test Result
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ltem Result
Volume Measurement Precision -0.1 LKFS
. ) 0.067
Measuring Time Accuracy sec.(Max)
Recording Sucess Rate 100%
Maximum Simultaneous Measurement Channels 5
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