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Implementation of efficient multi-view system through function
distribution in digital multi—-channel broadcasting service

Myung-Kyu Kwon*

Abstract

In recent digital broadcasting, up to 250 channels are multiplexed and transmitted. The channel
transmission is made in the form of MPEG-2 Transport Stream (TS) and transmits one channel
(Video, Audio).

multi-channel multi-view system, ability of real-time monitoring is required.

In order to check if many broadcast channels are transmitted normally, in

In order to monitor
efficient multi-channel, a distributed system in which functions and load are distributed should be
implemented. In the past, we used an inefficient system that gave all of the functionality to a piece
of hardware, which limited the channel acceptance and required a lot of resources.

In this paper, we implemented a distributed multi-view system which can reduce resources and
monitor them economically through efficient function and load balancing. It is able to implement
efficient system by taking charge of decoding, resizing and encoding function in specific server and
viewer function in separate server. Through this system, the system was stabilized, the investment

cost was reduced by 19.7%, and the wall monitor area was reduced by 52.6%. Experimental results

show that efficient real-time channel monitoring for multi-channel digital broadcasting is possible.
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Table 1. Functions of Multi-viewer

Video Audio

Black Detection Silence Detection

Freeze Detection PID Lost Detection

Video Bit Rate Service Lost Detection

IPTV ARIAHE 9] Follo| A&
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Table 2. Comparison of IPTV operators channel No.

IPTV Number of Name of Product
operators Channel
KT 248Ch. olleh tv live 10, 12, 15, 25, 34
SK B tv prime, B tv smart plus,
Broadband 226Ch. Basic, etc
LGU+ 193Ch. Premium Mowg Pack, Premium
Plus, Basic type, etc
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Fig. 1. Multi-View screen shot

[I. Related works

1. Multi-view monitoring
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2. Technology and quality trends
2.1 Technology Trends
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Table 3. Main functions by device

ltems functions
— Streaming input/output : Service
channel input, Stream output for
Equipmentof multi-viewer/remote monitoring,
Analysis Error history output
— Error detection : Black,freeze,mute,lost
Transcoding : resizing, change codec
gzsneatiand - HDMI/SDI process input and output to
) monitoring server
input
— Streaming input Input  stream history
and error history for multi viewer
Equipmentof | — Provides audible effects for error
View reception and alarm viewing
- N = M screen configuration control,
audio level meta on off
— Edit for logical "cell" count and
MultiViewer placement
System — Remote control function for MultiViewer
Manager — Processing of display on fault surface
after receiving fault information
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Fig. 3. Cell edit screen
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Fig. 4. Cell placement screen

2.2 Qual ity measurement
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Table 4. TS stream quality indicator of ETSI

Priotity Quality Index
First Ts_syng_lqss, Sync_byte_error, PAT_error,
Continuity_count_error, PMT/PID_error
Second Transport_error, CRC_error etc. 8 items in total
Third NIT_error, EIT_error etc. 16 items in total
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lll. The Proposed Scheme

1. System structure
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Fig. 6. Distributed System of Multiview[4]

Fig. 7.& Fig. 6. B 28] AF-12E st Rolu)

A E BeAd dANTE AAgEe R Salwkar o] A
35 tay EEA fzgdth o) As dE5Hd o
MPEG-TS A5 Aro] thste] A st £ 3kt 7] A4€
7)E5E Hlaste] A S 9 F ) glvkal ghakEE FA
ARhE AFd BAAWE B4R AT B4
oME AT A7E Folil(resize) BAH A7) AFE v}
Al QlEH gt FolAie ZAMHEEE J139E 9%

Aol thA] yagstar gz o =shd(Cellol ®A &
A gk R MM ERE g o g deto} Al
o fg3sh= Cellel AIAA SR FARE wE3stal o7k 24
s ARsh sjgdAde] SR daE Aledit 4
iz elg Aol FAlE Ade] el o)l v FA=
M A, A or Al 4 5 H5][6]

H/E Gateway output
{Linear Channel)
H.264 / (FHD

Analysis
server

module na module

W N
Decoding Analysis Encoding
module module module
Viewer
server
Receiving Decoding Display
module & control module —‘
Screen#l Screens#2 Scr__#N Screens2d
Screen#25s Screens#Ezt Scro.. #N Screensds

Fig. 7. Detailed structure of distributed system

2. Multi-view alarm scheme
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Fig. 9. MPEG-2 TS header structure[10]
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if(curfreezePercent>(double)pView—>m_pNeoWinMonitor->alarm
_freeze)

{

if(m_bSetFreezeAlarm==FALSE)
{

m_bSetFreezeAlarm=TRUE;
m_FreezeStartTime=_
m_dSaveFreezePercent=curfreezePercent;

bSaveOldFrame=TRUE;

}

else

{

diffTime=_curTime—-m_FreezeStartTime;

if(diffTime>m_dFreezeDurationTime)

curTime;

{
if(m_bSendFreezeAlarmInfo==FALSE)
{
m_bSendFreezeAlarmInfo=TRUE;
strSendMessage.

Format(L"ALARM,%d,FREEZE, %.1fpercent(%d)",pView—>m_nC
ellNo,m_dSaveFreezePercent,pView—>m_pNeoWinMonitor—>alar
m_freeze);
strLog=strSendMessage+L"Wn";
theApp.m_pNeoLog->LogPrint(strLog,false,tru
e);pView—>sendAlarmMsg(COPYDATA_MSG_ALARM,strSendMe
ssage);
I
}
}
)i

Fig. 10. Procedure for alarm generation when screen
freeze
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Table 5. System Environments

ltems Integrated System Distributed System
Operating Window 2008 CentOS
System
CPU 3.0GHz, 3.5GHz,
Clock speed Dual CPU Dual CPU
Memory Size 24GB 16GB
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IV. Experiment and analysis
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Table 6. Main functions by device

ltems Integrated Distributed
System System
Monitoring point 900 900
Capa. per Server[point] 48 100
Server Anglyms 19 9
. Equipment
requirements[e :
View
al : 0 9
Equipment
Number of monitor[ea] 19 9
Price of Analysis Equipment
2,932 4,450
[Ten thousand won] ’ '
Price of View Equipment _ 504
[Ten thousand won]
Price of Monitor
77 77
[Ten thousand won]

Table 6.5 7|22 F3A|A
A= Table 7.3 2t}

e EER
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Table 7. The comparison of system efficiency[6]

integrated distributed

ltems effect
system system
resource
stability 39%~59% | normal Stable
i operation
in use
46inch ]
Monitor[ea] 19 9 52.6%
CAPEX
il 4 19.7%
[million Won] 560 50 9.7%
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V. Conclusions
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