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Abstract

Background/Obijectives: Major Terrestrial broadcasters, MSO (Multi-System Operator), IPTV (Internet Protocol Television) Operators
have been putting effort to prevent the transmission stops such as transmission interruption.

Methods/Statistical analysis: The main and spare signals of the digital broadcasting are monitored. If a problem occurs in the main signal,
it automatically switched to a preliminary signal, preventing a broadcast accident before a failover switch is performed.

In this paper, we propose a method that can automatically switch signal to minimize the resulting impacts on a broadcasting accident caused
by a disconnection from the input or an accident from the network. Digital broadcasts transmission abides by MPEG-2 (Moving Picture
Expert Group) TS (Transport Stream) standardization.

Findings: This paper proposes a method to maintain the quality of broadcast such as transmission interruption within ETSI TR 101 290
(European Telecommunications Standards Institute Technical Report) standardization. Furthermore, with this proposed method, it would
be possible to minimize the error from an automatically transferred stream that sent from the emergency link within ETSI TR 101 290
standardization.

Improvements/Applications: A method for preventing broadcast transmission accidents

Keywords: Dtv; Mpeg2; Transport Stream; Pcr; Failover Switch

290 specification when a broadcast accident or forced switchover

1. Introduction occurs [3].

Recently, terrestrial digital HD broadcasting is provided using
ATSC (Advanced Television Systems Committee, Inc.) 8-VSB
(Vestigial Side-Band) system through a 6MHz bandwidth in Korea, o )
and broadcasting signals are retransmitted through facilitiessuchas ~ 2.1. Dtv transmission overview

apartments, buildings, and public house?. Therefore, major terres-

trial broadcasters, multi-system and IPTV operators have been put ~ In Korea, digital broadcasting service is conducted based on ATSC
effort to prevent the transmission stops such as a transmission in- ~ 8-VSB modulation method from North American Broadcasting
terruption. Both main and spare signals of the digital broadcasting ~ Standards Association[4,5!. The concept of ATSC broadcast trans-
are monitored as usual, and when the main signal gets a problem, it ~ mission is shown in Figure 1.

automatically switched to a preliminary signal, preventing a broad-

2. Materials and methods

cast accident before a failover switch is performed. Generally, con- ( )

ventional equipment switches are RF (Radio Frequency), ASI Audio —»!

(Asynchronous Serial Interface), and IP (Internet Protocol) inputs.

In these cases, the RF signal strength, BER(Bit Error Rate), or Video —> (((o@
MPEG-2 TS header synchronization is examined to forcibly switch

when it losses signal a packet error occurs. Then, the emergency PSLPSIP = Encoder DTV
switching link could meet a problem due to such physical S\_Nit(_:hing Metadata ——»| Multiplexer » Transmitter

and MPEG-2 TS packet loss. Moreover, the broadcast quality is de-

creased by an asynchronization between main and spare inputs and Triggers —>

a break of an audio and video is deteriorated [2].

In this paper, we propose a method to minimize the influence of NRT Content—>

broadcast incidents when automatic switching to an emergency link \ )

by using PCR (Program Clock Reference) of MPEG-2 TS packet Fig. 1:.ATSC Broadcasting Transmission Concept Diagram.

header. This maintains broadcast quality by naturally linking broad-
cast output conversions. Also, it minimizes errors in ETSI TR 101
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2.2. Mpeg-2 ts
Program D
MPEG-2 TS is a system protocol for audio, video, and data trans-
mission used for digital broadcast transmission.TS supports packet |
header and the program specific information (PSI).At the receiver,
this information is used to detect TS packet errors and analyzes the PAT(0XO0)
configuration of the program.The TS packet header and the PSI
configuration information are shown in Figure 2 and Figure 3. |
‘ | ‘ Pyl 84 ] ‘ Pala 84 ‘ ‘ ‘ Pl 184y PUTO -
| (PMTOPID)
TS Heater
TSSync hye(0wdn)
Traﬂspon Emor mdmamr AudioPID Video PID PCRPID -
Paylcad Unit StatIcicator Fig. 3: MPEG-2 TS Table &Structure of PSI.
4 Transport priorty PSI is information representing the configuration of a program in-
Byte PID(Prayran D) cluded in the MPEG-2 TS. It distinguishes among several programs;
: divides the video, audio, and data of the program; provides infor-
Trspon Strmblng Conl mation to use the broadcasting service. The PSI components have
AdaptationFieldContml PAT (Program Association Table), PMT (Program Map Table),
— CAT (Conditional Access Table), and NIT (Network Information
Contnuity counte Table). After analyzing PMT through PAT, audio, video, and PCR
Moo PID (Program Identity) can be found through PMT.
2.2.1. Ser & per

1%

By naoat In the MPEG-2 TS, the transmitter transmits a time reference value
from the program to the receiver. With Figure 4 and equations
from1 to 3, the PCR location and the PCR value can be evaluated
[6].

Fig. 2: MPEG-2 TS Packet Structure.
Tran':lpF;Eth: tzream | Payload 184byte Payload 184byte - Payload 184byte
B
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- 4hyte |\\\\\ \|/
SByyr;eC TEI | PUSI | TP PID | TSC | AFC | cc Adaptation Field Payload

o—8bit—e—1bit—e—1bit—e—1bit—e-1 3bit-e—2bit=e=2bit—e—dbit—e

Adaptation Field Discontinuity Random Access Stream Priority Flag Conditional coding Stuffing
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o——8hit . 1bit——e———1bit-————e—==—"1bit———e—5bit—e AN
- AN
= N
PCR reserved | TR OPCR Spliee |
base extension countdown

—33bit—e—6bit—e—9bit—e——33+6+9bit——e—=38bit—e
Fig. 4:.PCR Field in MPEG-2 TS.

PCR(i) = PCRygs (i) X 300 + PCR o (i) @
PCRyase (1) = ((system_clock_frequency X t(i)) + 300)%233

PCRy( (i) = ((system_clock_frequency x t(i)) + 1)%300

2.3. Proposed work

The proposed method receives the digital stream from the RF tuner
or ASI input, analyzes the program information through TS analysis,
and finds the PCR value from the MPEG-2 TS. Then, it synchro-
nizes to the MPEG-2 TS PCR location of the input stream between

main and spare inputs through the PCR value found. If an error oc-
curs in the main input, spare input would be operated. Otherwise,
the main input would be executed.

The PCR synchronization method calculates the PCR value of input
1 and input 2 for each packet using equations 4 and 5. Then, it stores
packets by the PCR difference between input 1 and input 2 and
moves to the same PCR packet position at switching time. The fol-
lowing is the PCR synchronization method proposed in this paper.

PCRpacket = ((PCRLast - PCRprevious) - 300) -
PacketInterval

4)

PCRpacket (i) = PCRygcrer X Packetinterval(i) (5)
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Figure 6 shows the case when the PCR values of an input 1 and an
input 2 are exactly the same.

Current At
Time:t nth PCR
packet Stream
Flow
Input 1 stream —
/l
!
/
!
! Stream
Flow
Input 2 stream

Fig. 5:.Synchronous PCR Method: Packet Flow from Input 1 and 2.

As shown in FigureS, TS packets corresponding to At are stored in
the buffer when the two input streams are the same. If an input 1
switches to an input 2, the output of a buffered packet is found by
input2. Then, there would be no packet loss or PCR delay.

If the PCR values of an input 1 and an input 2 are not the same, the
difference between the two input PCR values are calculated and
packets are buffered to the PCR difference value. In this case, the
input is synchronized as described above. Since the accurate packet
synchronization is not possible, packet loss and PCR accuracy error
are expected to occur when two inputs are switched. Also, it is lim-
ited to double the size of 312 packets due to the limitation of system
buffering capacity.

3. Results and discussion

The system configuration for the experiment is shown in Figure6.
The input 1 stream has lost packet according to the reception envi-
ronment, and the input 2 stream has used the original stream that
received the normal stream. Also, the starting point between the two
streams is different and buffered at both inputs 1 and 2 on a packet-
by-packet basis. The experimental setup is shown in Figure 6 and
Figure 7 [7], [8].
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Fig. 6: System Configuration for Experiments

Fig. 7: Experiment Environment.

When the PCR asynchronizes to the input stream due to the lack of
performance by PCR monitoring and buffering between input 0 and
input 1, the order of PCR and packet are overlapped or lost. The
experimental results are shown in Figure 8.
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Fig. 8:.Result of PCR Non-Synchronization.

TR101 290 monitoring results in continuity count error, PCR dis-
continuity, and PCR accuracy error occurred. Moreover, the error
rate of TS packet continuity count was high. In this case, video or
audio packets are lost [9 -12].

For the PCR input synchronization method, processing can be per-
formed without packet loss, because the packet is buffered by its
difference between input 1 and input 2. The experimental results are
shown in Figure 9.
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Fig. 9: Result of PCR Synchronization.

4. Conclusion

With this proposed method, all inputs can be accurately transferred,
although the PCR values of the two inputs are exactly same. If the
correct failover switching of the TS packets occurs, it is not possible
to know whether failover switching has occurred at the receiver
from the broadcast or not. On the other hand, when the PCR value
inputs were slightly different, failover switching is performed at a
relatively accurate point. In this case, the number of error types and
error packets such as continuity count error, PCR discontinuity,
PCR accuracy error, and PAT PMT error are decreased by tens of
packets. As such, the reduction of error types and packet errors do
not require the receiver to initialize the MPEG-2 TS decoder, which
can reduce the frequency of video corruption, audio mute, or tick
noise.
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