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CHOOSING A COMPRESSION STANDARD
FOR TRANSMITTING A TELEVISION IMAGE

Abstract. With the advent of the MPEG-4 Visual and H.264 compression standards, the role of the MPEG-2
compression standard has not diminished at the present time, since these standards are largely compatible, especially
for information highways. Today, in a number of countries, the MPEG-2 compression standard is actually the main
one for broadcasting, the functioning of which is based on the operation of DVB-T terrestrial digital television
systems.

Due to the fact that the majority of the currently used STBs support the MPEG-2 standard, it will remain
widespread for at least the next few years.

The ITU-T H.264 /MPEG-4 Part 10 AVC standard (abbreviated as H.264/AVC) is a promising new technology
for encoding and compressing audiovisual information. The compression efficiency of the H.264/AVC standard is
higher than the MPEG-2 standard with equal visual perception. The H.264/AVC standard was developed independent
of the transport layer of the transmission systems used. Therefore, information delivery in the H.264/AVC standard
can be carried out using any existing transmission and broadcasting systems, including: systems with IP protocols
(including streaming delivery), transport streams of broadcasting systems in the MPEG-2 standard, as well as
specific formats H.264 / AVC files for storage and processing on servers.
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The ITU-T H.264/MPEG-4 Part 10 AVC standard (abbreviated as H.264/AVC) is a promising new
technology for encoding and compressing audiovisual information. The compression efficiency of the
H.264/AVC standard is higher than the MPEG-2 standard with equal visual perception. The H.264/AVC
standard was developed independent of the transport layer of the transmission systems used. Therefore,
the delivery of information in the H.264/AVC standard can be carried out on any existing systems
transmission and broadcasting, including: systems with IP protocols (including streaming delivery),
transport streams of broadcasting systems in the MPEG-2 standard, as well as specific H.264/AVC file
formats for their storage and processing on servers.

Thus, existing MPEG-2 digital TV broadcasting networks are directly suitable for transmitting to
users H.264/AVC programs, the number of which in the multiplex will be greater.

To switch to broadcasting in the H.264/AVC standard, international standardization of terminal
equipment is required: digital studios and subscriber receiver decoders. For transmission paths of transport
streams, specific support of the H.264/AVC standard by statistical multiplexers, in which operations of
decoding and compressing program information are performed, will be required. Advantages of the
H.264/AVC standard. With the same image quality, the H.264/AVC standard requires approximately half
the digital bit rate than MPEG-2. This allows you to either increase the number of standard definition
television (SDTV) programs or transmit HDTV programs.

Unlike MPEG-2, the H.264/AVC standard allows you to transfer images with a lower resolution
(1/16 standard resolution) at very low digital bit rates. This allows you to organize the transfer of low-
definition TV programs to mobile phones, PDAs, TV receivers in cars, etc. The capabilities of the
H.264/AVC standard for compressing images of various quality are shown in table 1.1.

—_— § —



News of the National Academy of sciences of the Republic of Kazakhstan

Table 1.1 - H.264 / AVC Image Compression Capabilities

Application scenario Resolution and frame rate Transmission speed, kbps
Mobile content 176x144, 10-15 frame/s 50-60
Internet / Standard Definition 640x480, 24 frame /s 1000-2000
High definition 1280x720, 24p 5000-6000
Full high definition 1920x1080, 24p 7000-8000

In a number of European countries, a large number of transmission networks based on MPEG2
technology are currently deployed and operate. In such publicly accessible digital TV broadcasting
networks with the set-top boxes and MPEG-2 decoders already installed, the transition to the H.264/AVC
standard will be difficult for many years, while the existing MPEG-2 set-top boxes are actively used.

In addition, this will also impede the implementation of HDTV in the H.264/AVC standard. Possible
alternatives: reloading new H.264/AVC decoding software, installing additional modules (decoding or
converting standards) in the set-top boxes. The mildest alternative to replacing the MPEG-2 set-top boxes
is the duplication of digital TV broadcasting in the MPEG-2 and H.264/AVC standards, but this is only
possible if there are free radio frequencies released as the analog broadcast is turned off.

In paid digital TV broadcast networks, the situation is very different. In this case, broadcasters can
coordinate the updating of decoders of their subscribers. But for financial reasons, this transfer can only
begin after depreciation of the initial paid equipment, i.e. a few years after putting it into operation.

In all cases, users should be given full clarity regarding the prospects of the development of digital
broadcasting and the possibilities of using the equipment.

Therefore, in order to minimize the cost of viewers during the first few years, without slowing down
the implementation of HDTYV, the digital set-top boxes offered to the population should have the options
necessary to receive both current and future services, i.e., first of all, they must support the H.264/AVC
standard, for standard definition television (HDTV) and high definition (HDTV).

The use of H.264 / AVC encoders in window devices currently requires the use of digital TV program
transmission systems (SDTV and HDTV) in the ADSL standard with a bandwidth of 4 ... 6 Mbit / s.

It is believed that modern ADSL modems-decoders should support decoding in MPEG-2 and
H.264/AVC standards using the same software, which will eliminate the complexity of the transition from
MPEG-2 to H.264/AVC.

It should be borne in mind that when deploying mobile television networks of the DVB-H standard,
all ongoing development and experiments are based on the H.264/AVC standard, as a more effective one.

Principles of building digital terrestrial television broadcasting systems in the H.264/MPEG-4 AVC
standard.

Currently, there is an increased interest in encoding and digital broadcasting of TV programs in the
H.264/MPEG-4 AVC standard in the world.

It is known that in the world there are also a number of proposals and experiments conducted on the
use of the H.264/MPEG-4 standard instead of the MPEG-2 standard for encoding standard definition
TV images.

In this regard, digital TV broadcasting systems that use the H.264/MPEG-4 AVC compression
algorithm have certain development prospects. In such systems, the transmission of high-definition
TV programs (HDTV) and an increased number of standard-definition programs is possible, which allows
the audience to provide new services and make better use of the frequency resource. When switching to
digital TV broadcasting, it is necessary to take into account all aspects of digital broadcasting of
TV programs in the H.264/MPEG-4 AVC standard as an alternative to the MPEG-2 standard.

The transition to digital TV broadcasting is preferably carried out at the level of individual regions as
they become available. You can, as an example, propose a distribution and broadcasting scheme for digital
TV programs for a single region with a family number of about 300-350 thousand. The general idea is that
the central program block is distributed via satellite channels in MPEG-2 format (which is most often the
case at present).

But in the regional center these programs are converted to MPEG-4 format and multiplexed with
other regional programs (both high and standard definition), originally encoded in MPEG-4 format. In
principle, depending on the available resources, several digital multiplexes in MPEG-4 may be formed in
the region, including high-definition and standard-definition programs. Then these multiplexes should be
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distributed to the population on digital terrestrial and cable TV broadcasting networks. The transmitters of
the regional single-frequency network of digital TV broadcasting can be downloaded via satellite channels
(as shown in the diagram) or via fiber optic cables.

At the same time, it should be noted that in order to improve the quality of the final image received by
the consumer, it is advisable to avoid re-compression of previously compressed digital signals, or, if
possible, reduce the number of nodes in the distribution network of programs in which such compression
occurs.

Under these conditions, it is advisable, given the technical ability, to build the entire program delivery
network based on H.264/MPEG-4 AVC. In the absence of such a possibility, an alternative may be the use
of optimized encoders that re-compress MPEG2-MPEG4 with minimal loss of image quality [1].

When using any compression methods for TV programs, quality is an important issue. Both MPEG2
and H.264/MPEG-4 are lossy compression technologies. This means that once lost due to compression,
the image details cannot be restored. Modern compression technologies make it possible to achieve very
high rates of decreasing the speed of the digital stream, but at the same time you can get an image that is
significantly inferior in quality to the image of an analog TV under good reception conditions, especially
for dynamic scenes.

Therefore, it is important to standardize the minimum bit rate for transmitting a standard quality
program (SDTV) in both MPEG2 and MPEG4 standards. Practical experiments with the currently
available encoder models show that to ensure high-quality broadcasting of one TV program in SDTV in
the H.264/MPEG-4 standard, at least 2.5 Mbit/s is required, and in the MPEG2 standard - 4.5 Mbit/s.
Using statistical multiplexing with a variable signal coding rate (VBR) allows this value to be slightly
reduced without loss of quality, but only with careful equipment setup [2].

Thus, the introduction of H.264/MPEG-4 compression technology will increase the number of
transmitted programs within a single multiplex (with a fixed reception of 64 QAM, 24 Mbps) from 4-5 to
9-10 programs of standard quality. Currently, in most cities the number of received analog TV programs
does not exceed 10.

Thus, the use of modern equipment and technologies based on MPEG4 will make it possible to
duplicate all programs accepted by the population using one multiplex, which will not only save the
frequency resource, but also open the way to a two-step transition model from analog to digital
broadcasting. At the same time, the first step within the region ensures the broadcasting of all
TV programs in digital format, and the second step (after the distribution of digital set-top boxes among
the population).

Switching to HDTV is facilitated if the receivers support all H.264/MPEG-4 profiles up to
1920x1080, 24/25p. In order to ensure the transition to HDTYV, it is advisable to distribute only TV set-top
boxes in the regions that allow receiving HDTV in the MPEG4 standard. In this case, it will be possible to
transmit up to 3 HDTV programs in one multiplexed channel, and with the development of compression
technologies, possibly more.

Recommendations for using the MPEG-4 compression standard may be as follows:

a) the use of a more advanced compression standard H.264/MPEG-4 can significantly increase the
efficiency of use of the radio frequency resource and facilitate the transition to digital broadcasting;

b) when using equipment that supports H.264/MPEG-4, a painless transition from standard definition
television to high-definition television can be made without the need for additional costs from the user;

c) the transition to the technology of effective video compression is an objective necessity and is
inevitable in the future, even if it is postponed at present. It is advisable for RCC countries that do not
have a large fleet of MPEG2 receiving equipment use MPEG4 when introducing NCTV.

From the above we can see the superiority of the digital standard DVB-T over ATSC. Due to the fact
that each of the sub-channels is narrow-band in COFDM modulation, the influence of reflected signals
during multi-path reception is reduced. Which can not be said about the modulation of 8VSB standard
ATSC [3. 4].

Table 1.2 shows the main technological capabilities of the two compression standards described
above.
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Table 1.2 - Comparison of MPEG2 and MPEG4 Standards

Parameters MPEG-2 MPEG-4
Mode of operation 8K 64 QAM 5/6 1/8 27,65 Mbp/s 8K 64 QAM 5/6 1/8 27,65 Mbp/s
Mode of transmission without statistical multiplexing without statistical multiplexing
Information speed on 1 TV channel 5 Mbp/s 2 Mbp/s
Number of channels in one package 5 13
Number of channels in three packages 15 39
Mode of transmission with statistical multiplexing with statistical multiplexing
Information speed on 1 TV channel 3,5 Mbp/s 1,8 Mbp/s
Number of channels in one package 7 15
Number of channels in three packages 21 45

M. Ampees, b. SIky6os, P. Cadun, T. [1aBaoBa
Fymap6ex JloykeeB aTeIHAaFbI ATMATHI SHEPTeTHKA JKoHE OaiimaHbIc yHIUBepcUTeTi, Anmatel, Kazakcran
TEJEBU3UAJIBIK KECKIH BEPY YIIIH ChIFBIMIAY CTAHJIAPTBIH TAHJAY

Annoranusi. MPEG-4 Visual xxone H.264 ceirbiMaay cTaHIapTTaphl maijga OOJFaHIBIKTaH, Ka3ipri yakpITTa
MPEG-2 chifbiMIay CTaHIAPTHIHBIH POJIl TOMCHJICH KOWFaH JKOK, OMTKEeHI OYJI CTaHAapTTap, dacipece, aKmapaTThiK
MarucTpaibIapMeH yiiece Tycemi. Byrinme Oipkarap enmepiae MPV-2 ceirbiMaay cTaHmapThl 3(QUPIIK CaHIBIK
teneanaap xyiecinin DVB-T jxymbIcbiHa HeriznenreH, xabdap taparya 0acTbl OpbIH ajlaibl.

Kazipri yakpITTa KOJIIaHBICTaFBl a00HEHTTIK TipkeMenep iy kemmiiiri (STB) kemminiri MPEG-2 crannapthia
KOJITAUTBIHIBIKTAH, OipHEIIe )KBLUT OOIBI KE€H TapajIbIl KEIIi.

ITU-T H.264/MPEG-4 AVC 10-6eniri (H.264/AVC KpiCKa) — ayIMOBH3YyaJIObl aKHmapaTThl KOATAay MEH
CBIFBIMIAYABIH JKaHa TeXHooruscel. H.264/AVC cranmapTHIHBIH CHIFBUTY THIMAUTITI Oipneil xepy KaOimeTke ue
MPEG-2 crarmapteiHal xorapel. H.264/AVC cranmapTsl TapaTy KyienepiHiH Kedik KabaTeIHaH 0eJeK KacaliFaH.
Conppikran H.264/AVC craHmapTeIHAaFrel aKHmapaTThl JKETKi3y KEe3-KEJIIeH KOJIAAHBICTAFbl TapaTry >KyHelepiH,
coHbIH imiHzme, IP mportokosnsr OGap »xyhemepai (arsiH Oepymi koca), MPEG-2 crammapTeiHmarbl xabap Tapary
KyiteJepiHiH KeJiK arblHbIH, COHJAi-aKk HakThl (opmarTapibl HaijanaHy apKbUIbl )Ky3ere achIpbLIybl MYMKIH.
H.264 / AVC ¢aiingaps! cepBepie CakTayFra KoHE OHJICYre apHaJFaH.

Oceputaitma kosinaubictarbl MPEG-2 cannpik Tenexabap Tapary sxenminepi H.264/AVC Oarnapnamanapbia
naljanaHymbulapra TiKeJded TapaTyFa »apaMmIbl opi caHbl MyJbTHILIEKcTa KeOipek Oomansl. H.264/AVC
CTaHIApThIHAA Xabap TapaTyFa aybICy YIIIH CAHIBIK CTYIHMsUIap MEH aOOHEHTTIK KaOBUIIAFBINI JICKOJCpi CHIHIBI
TEPMUHAIIBI JKAOIBIKTHI XaJIbIKAPANIBIK CTaHAAPTTay KaxeT. Kok aFbIHBIHBIH OTKI3y KOJIapbiHa OaraapiaMaiibik
aKmaparrapfibl JeKOJATAy JXKOHE ChIFbIMIAY OIEpalHsIapbl OPBIHIAAIATHIH CTATUCTUKAIBIK MYJIbTHUILICKCOPIAPIIbI
H.264/AVC crampmapteiHa Kommay kepcery kepek. H.264/AVC cTaHZapTHIHBIH apTHIKIIBUIBIFE, CYPeT camachl
oipnmeii 6onca, H.264/AVC crangaptet MPEG-2-re kaparaHaa CaHIBIK OWUT KBbIIJIaMIIBIFBIHBIH JKapTHICHIH KaKeT
ereni. by cranmaptTel Tenemunap Oarmapnamanapbiabie (SDTV) canbin kebeiityre Hemece HDTV Oarmapiama-
JIApBbIH TapaTyFa MYMKIHIIK Oepei.

Tyilin ce3aep: cTaHIapTTHI, TeIEIUAAPIIBIK CAHABIK Xabap Tapary, Kouek, curaai, [P mporokod.
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BbIBOP CTAHJAPTA KOMITPECCHUU ITPU TIEPEJAYE
TEJIEBU3MOHHOI'O N30BPAKEHUA

Annoranusi. C nosnerneM craHgaptoB cxkatuss MPEG-4 Visual m H.264 pomp craHmapra KoMmopeccud
MPEG-2 B HacToOsI1I€€ BpeMs He YMEHBIIIIACH, TaK KaK JaHHBIE CTAaHAAPThI BO MHOTOM COBMECTHMBI, 0COOEHHO 3TO
OTHOCHUTCSI K MH(OpMAIMOHHBIM MarucTpayisiM. Ha cerogus B psaae ctpan cranmapt cxarus MPEG-2 ssisiercs ajis
BellaHus (PaKTHMYECKH OCHOBHBIM, Ha (PYHKIMOHMPOBAHMHM KOTOPOTO OCHOBaHbI padOTa HA3EeMHBIX CHUCTEM
udposoro TeaesuaeHust DVB-T.
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BcenenctBue T0OT0, YTO OONBIIMHCTBO HCIOIB3YyEMBIX HBIHE aOOHEHTCKHX mpucTaBok (STB) mommepxuBaroT
craamapt MPEG-2, on, mo KpaiHEeil Mepe, B TEUCHHE HECKOJNBKHX IIOCIEAYIOMHX JIET OCTaHETCS IIHPOKO
pacnpoCTpaHEHHBIM.

Crangapt ITU-T H.264/MPEG-4 Part 10 AVC (cokpamenso — H.264/AVC) siBnsieTcsi HOBO# NepCIIeKTHBHON
TEXHOJIOTHEW KOIMPOBaHHWS W CKaTusi ayAuoBU3yanbHOW uHMopMmanuu. OQPQGEeKTUBHOCTh CXaTHs CTaHIapTa
H.264/AVC Bpiue, yem crangapra MPEG-2 mpu paBHOM BusyansHOM Bocrpusituu. Cranmapt H.264/AVC Obut
pa3paboTaH Kak HE3aBHCHUMBIH OT TPAaHCIOPTHOTO YPOBHS MCIHOJB3yeMBIX CHCTeM mepenayd. IloaTomy mocraBka
nHpopmanuu B crapaapre H.264/AVC MOXKeT OCYIIECTBISTHCS IO JIFOOBIM JICHCTBYIONIMM CHCTEMaM Tepenadd 1
BEIIIaHWUs, BKIFOUasi CUCTeMBI ¢ [P-mipoTokomamu (B TOM YHcIe IJISl IOTOKOBOW MOCTaBKH), TPAHCIOPTHBIE ITOTOKH
cucreM Bemmanus B crangaptre MPEG-2, a taxxke cniermuduueckue Gopmarsl daitno H.264/AVC mist ux XpaHeHUs 1
00paboTKH Ha cepBepax.

Takum o6pa3zom, cymecTBytomme cetd unpposoro TB-Bemanus crannapra MPEG-2 HanpsiMyo HOAXOIST AJIs
nepeiauu rnoib3oBaTessiM nporpamm B crangapre H.264/AVC, uucio KOTOpbIX B MyJIbTUILIEKCE OyneT Oonbliie.

g nepexona Ha Bemanue B ctangapte H.264/AVC Ttpebyercs cranmapTu3anys Ha MEXIYHApPOJAHOM ypPOBHE
OKOHEYHOT0 000py0BaHHs: HU(POBBIX CTYAUH U JEKOAepOB aOOHEHTCKUX MPUEMHHUKOB. /Il TPAaKTOB nepenaun
TPAHCIOPTHBIX TMOTOKOB TOTpeOyeTcs cnenuduueckas mnoanepkka crangapra H.264/AVC craTucTH4ecKuMu
MYJIBTUILIEKCOPAMH, B KOTOPBIX MPOM3BOJASATCS ONEPalMK JCKOAUPOBAHUS M CXKaTHA HHPOPMAIMU IPOrPaMM.
IMpenmymecra crannapra H.264/AVC. Ilpu ognHakoBOM KauecTBe n3o0paxkeHus cranaapt H.264/AVC tpedyer
NIPUMEPHO BJIBOE MEHBIIEH cKopocTH nudpoBoro noroka, yeM MPEG-2. Oto no3Bosser nm1ubo0 yBennuuts uncio TB
nporpamMm ctagapTHoi yeTkoctd (SDTV), mubo ocymectsisats nepenady nporpamm TBY (HDTV).

KuroueBsle ciioBa: cranaapt, mudporoe TB-Bemanme, konek, curaan, [P-mporoko.
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