n pocbeccvaan bHOE CXaTue Bngeo

KPHC KacIllepCKH aKa MBILIbX, no-email

3Ta NyOJUKAUMsl OTKPbIBaeT HUKJ CTaTeil, MOCBALeHHBIN BompocamM 00padoTKHU
BUJAeoMHPoOpMALMH B [JOMAIIHUX YCJOBHMAIX, U B IEPBYI0 O4Yepelb — OCMBICIEHHOM
HacTpoiike MPEG2/MPEG4 konekoB, yBeJMUUBAaKOLIell cTeneHb C:kaTHA (0e3 BUIMMOM
NMOTepH KayecTBa) B HECKOJIbKO pa3 MO0 CpPaBHEHUIO ¢ ''cepTH(UUHUPOBAHHBLIMU
npopuasimMu'', ycTaHOBJICEHHBIMH 110 YMOJIYAHHIO.

gsedeHue

HayuHo-TexHn4ecKkuii mporpecc pasBpaiiaer, Ipruyydasi Bce AeiaTh OJHUM B3MaxOM MBIIIH, B
pesynbtare uero Msl umeeM DVD-auck ot SUPERBIT u EXTRABIT "HenpeB3oiiieHHOTo kadecTBa',
MOJroToBJICHHBIC ¢ momolnbio Ahead Nero (0 yeM YecTHO CBHAETENILCTBYET mosie Source Media
Implementation Identifier, xpansieecs Ha DVD-aucke BMecte ¢ mpoueii ciry>xeOHOI nHpOpMarmeil) u
3aMycaHHble ¢ TPyObIMH HApYIICHUSAMH CTaHAApTa, B PE3ylbTaTe Yero MBI MMeeM IPOOJIEeMBI — OT
nosiBieHus "apredakToB" W yXyIIIEHUS KadecTBa, 10 TOJIHOH HEBO3MOXKHOCTH BOCIPOW3BEICHUS
JIICKa Ha ompeeNeHHbIX Moaensix DVD-mieepoB (0cOOSHHO CTAIIOHAPHBIX).

Cxartne nnppoBOro BHIEO — OUYCHb CIOXKHAs TeMa, HaMHOro Ooyiee KpoMemrHas |
3aIlyTaHHasl, YeM 3TO KaXKeTCs 10 IOINBITKM OCHOBATENIbHO pa3olOparhcs B Hel. HawaB mcripaBisth
OIIMOKH JHMIEH3UOHHBIX DVD (MCKIIOUMTENFHO B LENSAX JOMAIIHEro IpocMoTpal), aBTop 3apbUICs B
CTaHdapThIl, 00JIOXKHUICS CHeL[I/Iq)I/IKaLII/IﬂMI/I, CKavaJl UCXOAHBbIC KOABI BCEX NOCTYIMHBIX KOJACKOB H... Ha
HECKOJIKO MECSIIEB IMOTPYy3HJICS B IyYHHY OECUMCIICHHBIX SKCIEPHUMEHTOB, B PE3yJIbTaTe 4Yero CTaj
C)KMMaTh HAMHOTO KadyeCTBEHHEE M IIIOTHEe, 4eM Okpyskarommue. "KadecTtBeHHee" — 3TO 3HAYMT
nydiie, 4eM Ha _opurdHanbHOM DVD-Hocutene (&). He Bepute? I'oBopute: "uynec He
OpIBaeT"? A pa3Be alTOPHUTMBI CKAaTHS 3ByKa M BHIECO — 3TO YXKe caMo Mo cebe He uymo? HemHoro
JMofel 3HAeT Ha KaKWX IPHHINNAX OHM O0a3WPYIOTCS M eIle MEHBIIe TOTOBHI HAMUCATh CBOW
COOCTBEHHBIN KOJIEK MIIM YCOBEPILICHCTBOBATH MMEIOIINHCS.

Ha gro Tam! Ilonmamisiomee OOJBIIMHCTBO HMCIONB3YET HACTPOHKH 10 YMOJYAHUIO WU
MbITACTCA MAHUITYJIUPOBAaTb HWMHU BCJICIYIO. )KypHaJ'H)I N TMCCTPAT CPaBHUTCIbHBIMU TECTAMU
pa3IMYHBIX KOJEKOB, AEMOHCTPHPYIOIIMMH OAWH U TOT XK€ KaJp, pacCMaTpHBaeMbIi MO/ OOJbIINM
yBenudeHueM. 1 HeBZOMEK MM, YTO IPH MOMYJSIPHOM JBYXIIPOXOTHOM CXKAaTHH M ApoOHOM quantizer'e
pa3HbIe KaJpbl CKUBAIOTCS C Pa3HbIM KayecTBOM (IIOCKOJBbKY quantizer ApoOHBIM He ObIBACT W €Cin
IUIA JTOCTIKCHUS 3aJaHHOTO Oo0beMa IesieBoro (aiina Koiep pemwI, 9TO HYKHO HCIOJNb30BaTh
quantizer == 2.5, B NIpaKTHYECKOM IUIaHE 3TO O3HAYaeT, YTO TOJOBHHA KaJIpOB 3aKOAWPYETCS C
quantizer == 2, a MOJOBUHA — C 3 U pe3yJbTaTbl TecTa B OOJBIION CTENEHH 3aBHCAT OT TOTO Kakoi
KaJp MBI Bo3bMeM). Tak ke, IIpu TMHAMHYECKOM OHTpEeHTe KOIEK CTPEMHTHCS OTAATh Oolblie OUTOB
TEM CICHaM, B KOTOPBIX IO €MY MHCHUIO OHH CHUJIBHCC BCEro HYXIAIOTCA, OTHHUMad HUX Yy BCCX
OCTalIbHBIX. AJITOPUTM IepepacrpeesieHusi OUTOB Y BCEX KOJECKOB Pa3HBIH M IIOTOMY CpaBHHBas
_OOWH_ W _TOT K€ Kaip, C)KaThId pa3HBIMH KOJAEKaMH, MBI MOXXEM IOJIYYHUTh IpaMaTHUECKUIl
pa3pbIB B KAY€CTBEC, HO... AC€JIATh rI00aIbHbBIE BBIBOJIbI HA 3TOM OCHOBAaHUU HEnb3s!

OT0, TaK CcKa3aTh, IUIA 3aTpaBKH. UTOOBI MPOOYAUTH MCCIENOBATENbCKUN HHTEpEC. 3Hast, KakK
paboTaer KOIeK, MBI CMOXKEM OCMBICTICHHO KPYTHTh €T0 HACTPOUKH AJIST JOCTIDKEHHSI MaKCHMAaIbHOTO
CKaTHs C MHHUMAJIBHOW moOTepel KadecTBa. VICTOUHMKOM BHMIeOMaTrepHaja MOXET BBICTYNATh M
nudpoBasi Kamepa, M KapTa BHaeo-3axBaTa, M TV-TIOHEp, M Kydya IIPOYEro IOTPEOHTEIHCKOTO
Oapaxia... HO MBI (Ans ynoOcTtBa) octanoBuMcs Ha DVD kak Ha camoM yao0HOM U "mociymHoMm"
HOCHUTeJe HH(DOPMAIIHH.

EcrecTBeHHO, 3aKOHBI MHOTHUX CTpaH 3allpeliatoT Mepe3anuch JMIeH3noHHbX DVD naxe B
JOMAIITHUX IEJsIX (YTO ecTh MOJHBIN abcypa), HO B Hamel crpane demua HaMHOTO GoJee JIOosUTbHA U
JI0 TeX TOp, TTOKa MBI HE HAYHEM _PacIpPOCTPAHATh  CKOIMUPOBAHHEINA (M mepexartsiii) DVD tem mmu
WHBIM 00pa3oM, MOYKHO CMEJIO SKCTIEPIMEHTHPOBATh M HUYETO HE OTacaThCs.

[pnunH xe s koruposanus DVD uMeercst kKak MUHEMYM JIBE: BO-TICPBBIX, JTHLECH3HOHHBIC
DVD (na n He NMIICH3MOHHBIC TOXE) CIUIONIb M PSIOM 3allMCaHbl C TEMH WM WHBIMH OIMIMOKaMH,
KOTOPBIC HEIUIOXO Obl YCTpaHHUThH (TeM 0oJjiee, YTO TEXHHUYSCKH 3TO BO3MOXKHO), a BO-BTOphIX, DVD-
JICKHA 3aHMMAIOT CJIMIIKOM MHOTO MecTa (T€OMETPUYECKOro) M KaXIblH pa3 PBITBCA C 3aBajiax
KOpOoOOK — 3aHATHE HE W3 NPHATHRIX. HamHOTro ymoOHee nepkaTh (PUIBMBI Ha >KECTKOM JAHCKE
(KCTaTI/I, 3aKOHBbI — J1aXeE AMepI/IKaHCKI/Ie — OTO IO3BOJIAIOT, IPU YCIOBUH, YTO JUCK HCIOJB3YCTCA
TOJBKO KaK K3 U AaJbIlle eTo (GMIEMBI HUKYIa HE YXOST).



Kopoue, Oynmem cumrarh, uTO 5 Bac 3auHTpuronai. [IpaBma, mepByl0 uacTh CTaTbH,
MOCBSIICHHYI0 OCHOBAM TEOPHU CKaTHUs, IPUIETCS IIOCKydaTb U IIOLIEBEIMTH MO3raMH, 3aTO BO
BTOPOH MPOIIET YUCTAsl NPAKTUKA C Ky4eil IOJIE3HBIX COBETOB.

mpeboegaHue K YumamerJio

[Ipennonaraercs, YTO YUTATENH YKE UMEET HEKOTOPOE MPEACTABICHUE O MU(BPOBOM BHIICO U
x0T Obl B 00mux d4eprax moHumaeT, yeM MPEG omimyaercs ot AVI. Ha Beskwuii ciydaii, BOT
Heckosbko xopomux FAQ mo aTtomy noBony:

Q Introduction to MPEG:

o http://www.fags.org/faqs/compression-faq/part2/section-2.html;
O The Unofficial XviD FAQ:

o http://ronald.vslcatena.nl/docs/xvidfaq.html;

a COBpeMeHHLle METOAbI U CTAHAAPTHI IKOHOMHOI'0 KOAUPOBAHUA Bl’lZlCOl/lH(l)OpMa].[l/ll/lZ
o http://compression.graphicon.ru/download/articles/video/standards/state-of-the-art-video-compression.pdf;

ceem u yeem

CymecTByeT  MHOXECTBO  CHCTEM  KOJWPOBAHMS  CBETOLBETOBOM  WMH(OpMAINH,
BOCIIPHHIMAEMOH YETOBEKOM. BOIBIIMHCTBO METOJOB IOCTPOCHO Ha CIOKCHWH (BBIYMTAaHUH) TPEX
WIN YeThIpeX OCHOBHBIX I1BeTOB. B wactHOcTH, CRT-TeneBusopsl (GopMUpPYIOT H300paKeHUE ITyTeM
Tpex JIydeBbIX mymek — kpacHoi (Red), 3enmenoii (Green) n cuneii (Blue) n coorBercTByromas ei
1[BeToBas cxema HasbpiBaeTcsi RGB. OHa ke ucnonp3yercss U B O0IBIINHCTBE BUACO-KapT. IlomysipHbIit
pexxum RGB32 (True-Color 32) Ha koaupoBaHKe KaXKIOTO MHKCENs pacxXoiyer rmo § OWT, IUTIOC elle
8 OUT OTBOAWTCS MO KaHa mpo3padyHocTu. Mtoro 3*8+8 = 32.

HerpyaHo noacuuTarth, CKOJIbKO OaiiT moTpedyercst Ui KOAUPOBAHUS "KapTHHKU" C JTIOOBIM
pa3syMHBIM paspemreHneM. Takoe KoamdecTBO HH(OPMAIMK OY€Hb TPYIHO COXPAHUTH U €Il TpyIHEe
nepefaTh MO pagroKaHaly. A TpH NPOSKTHPOBAHWM LBETHBIX TEJIEBH30pPOB IeEpe] pa3padoTdnKamMu
MOCTaBWIN 3a/adqy — JII000W IIEHOM BIIOXKHTBhCA B IOJIOCY INPONYCKaHWsl OTBeAeHHYIO it Y/b
TENEBU30pOB, B KoTopylo RGB HHMKak He jxenana yKIampIBaThCsl W IPUILIOCH IMOWTH Ha pajn
XUTPOCTEH.

CunTaeTcsi, 4TO HOPMAJbHBIN YEIOBEUCCKHU Tia3 (XYJI0KHUKOB MBI HE OEpeM B pacuer)
CIOCOOCH pacmo3HaTh 10 16 MUJUIMOHOB IIBETOBBIX OTTEHKOB, B TO BpeMs kak 32-OutHblii RGB naer
4.294.967.296, uro HamHOrO OoOJBINE, TO €CTh SBHBIN mHepebop. CKoIbKO ke OWUT _peanpHO
HeoOxomumo? IlpubernyB Kk JorapupmaM HETPYAHO IIONCYHUTATh, UYTO 24 OMTa KOIUPYIOT
16.777.216 orrenkoB. Ho 24 Gura 310 BCe paBHO 09EHBb M 04€Hb MHOTO. C PyTOi CTOPOHBI, TAJIEeKO HE
BCE OTTEHKH PaBHO3HAYHBHI. ..

[[BeToommymieHse — TOAAPOK MPUPOABI, ITOSBUBLIMKCS Ha IO3IHHUX CTaJIUsIX 3BOJIOINU
(MHOTHE >KMBOTHBIE €TI0 JIMIIEHBI U 0 CUX Mop!), B CUIy Yero, rja3 ropaszao 0ojee YyBCTBUTEICH K
WU3MEHEHHIO APKOCMU, YeM K TOJOXKEHHIO B cHeKTpe (T.e. yeemnocmu). OTTaNKUBAsCh OT ITOTO
(akra, mepen nepenaueii B 3¢up ncxomnsie RGB-curnamer mpeobpasyrorcss B curHai spkocTd Y (0H
e Luminance wim Luma) u nBa nseropazHoctHbix curHana U u V (Chroma), BBIYHCISEMBIX 1O
cienyrouiet popmyre:

Y = 0.299R + 0.587G + 0.114B, U=R - Y, V=B - Y
®opmyna 1 nepesox RGB-curnasnos B YUV dopmy

KoadduimeHTs mogo0paHbl ¢ y4eTOM OCOOCHHOM YEIOBEYSCKOTO BOCIIPUSATHS: MAKCHUMyM
BOCIIPUHAMAEMOM TJIa30M CBETOBOW JHEPTHHM COCPEJOTOUYECHO B 3€JICHON (TOUHEE, YKEITO-3EICHOM )
00JIacTH CrHeKTpa, MOITOMY €MY BBIAEISETCS HauboJbIIee KOMnuecTBO OuT. Kak BHIHO, KOAUpOBAHHUE
CWTHAJIa TPOMCXOMUT C OOJBIIMMH TIOTEPSIMH, HO... 3TO Heu30eXHas Iuiata 3a Y3KHE IIOJOCHI
mpornyckanust. Pajuoanamna3on Bejib He pe3UHOBBIH, a BEIIaTh XOTSIT BCE. ..

EcrecTtBeHHO, Tiepell BBIBOJAOM Ha DOKpaH MPUXOAUTCA  OCYINECTBIATH  0OparHoe
npeobpa3oBaHue:

R=Y+U, B=Y+V, G=Y - 0.5090 - 0.194V

®opmyaa 2 nepesog YUV curnanos B RGB



[MoapoGHee 06 ITOM MOKHO POYMUTATH B JIFOOOH KHMXKKE MO0 PEMOHTY M HaCTPOWKE I[BETHBIX
TENIEBM30pPOB WIM B cieayromied craree: http://www.videoton.ru/Articles/Article2.html. Kakoe
OTHOIIICHUE HMMEIOT TEJICBH30PhI K KoMIbloTepaM u (Tem Oojee!) k cxatuio wH(opMarmu? Camoe
npsimoe!!! TlockonbKy, CKUMaThb B OCHOBHOM mpuxoautcs He RGB32, crpabnenHblii ¢ skpaHa, a
BHCOMAaTEpHal, MpeAHa3HAYCHHBIN AT 3(QUPHON TPAHCIALMH, TO B HEM _yXKE OTCYTCTBYET BCS
nHpopmanus o 2”32 orrenkax u notomy MPEG-konmepsr paboTaroT ¢ "TeneBU3HOHHBIMU" IIBETOBBIMHU
cxemamu. B MPEGI sto YUV420 (ona xxe YUV12 u YVI12), B xoropoii 3nauenue sipkoctu (Y)
COXpaHseTCsl Al KaXKIOro HMHKCeNs, a BeTopazHocTHhIe KoMnoHeHThl (U&V) mosyuarorcst myTeM
ycpenHeHus 3HaueHuit 4'X nuKkceneit, oopasyromuii Matpuny 2x2. Ha Bce KOMIIOHEHTHI OTBOJHUTCS MO
8 Out, B pe3ynprare 4ero Ha OJHU NHKCENb Npuxomurcs 12 Our (orcrosa W Ha3BaHHe). | JaBHBIM
HEJIOCTATKOM TOJ00HON CXEeMBbI CTAHOBUTCS HE TOJIBKO HH3KOE IIBETOBOE paspelieHHe, HO U
HEBO3MOXKHOCTh paboThI ¢ uepe3cTpodeuHbiM (interlaced) BuaeomaTepraioM, T. K. H3-32 00bEAUHEHHUS
COCETHUX BEPTHUKAIBHBIX JIMHNH BO3HUKAIOT CHIIBHBIC HCKaKCHNS.

B MPEG?2 wucnonssyercsi 6onee mpoasuHyTas mBeroBas cxema YUV422 (ona xxe YUY2),
KOTOpasi, TaK e, KaK ¥ NMpeplAyIas cOXpaHseT spkocTHOl curnain (Y) Uit BCeX TOUEK, a BOT CUTHAI
LBETHOCTH YCPEIHSETCS Yy ABYX COCENHUX NUKCENEeH 110 TOPU3OHTAIH, B PE3yJIbTaTe Yero IOSBIISCTCS
BO3MOXKHOCTB Pa0OTaTh C 4Yepe3CTPOUCUHBIM BHCOMATEPHATIOM, LBETOBOE pa3pelleHHE BO3pacTaeT
BIIBOE, @ Ha OJIMH MHKCEJb yXKe NPUXOJUTCcs 16 OUT.

B MPEG4-konekax MOXeT UCIIONB30BaThCS Kak Ta, Tak U Jpyras cxema. Y V12 BcTpeuaetcst
ropasJio yaiie, IoCKOJIbKY 00Jagaer 0oJiee BHICOKHUM CKaTHEM, SKOHOMSIINUM 35% OHT 10 CpaBHEHHUIO
¢ YUY2. Kcratn, numenHo no toi npuanae MHOrne MPEG-4 kopekn mepBoro mokoJieHHus (Takue, Kak
DivX, Hanpumep) He MOTIH paboTaTh ¢ YEPE3CTPOUECTHBIM BUAEO M MEPEN €ro CKaTUEM NPHXOAMIOCH
BBINONHATE omepanuio de-interlaced, yTo He TONBKO TpeOOBanoO BpeMs, MPHUBOAWIO K TOSIBICHUIO
"apredakToB", HO W yXyAIIAJO CXMUMAEMOCTh, HO IOCTENIEHHO Pa3paOOTUYMKH KOJEKOB PEIIMIH 3Ty
npoOJieMy W Teleph NpU BKJIIOYEHUH OHOMMEHHOMW OIUH, YEPHBIE NMPOMEKYTOUHBIE TOJIOCH HE
C)KMMAIOTCSI BOOOIIIE, CYIIECTBEHHO COKpallasi pa3Mep BBIXOJHOTO (aiiia.

JlamHo, 3T0 Bee Obu1a cyxast Teopus. [lepexoqum k cypoBoii npaktuke. [Ipu cxarnun MPEG4-
KOJIEKOM BHJleoMarepuaa, npejacrapieHHoro B popmare YUY?2 (manpumep, DVD), uckaxenus 0yayt
MIPOUCXOIUTH HE TOJIBKO M3-3a MOTEPH MH(GOPMAIMU O I[BETHOCTH, HO H... OUIMOOK IpeoOpa3oBaHMs
YUY2 B YVI12 u nmocnenyromeii xouBeprarmu YV12 B RGB mnpu BrIBome Ha 3KpaH MOHHTOpA.
VckakeHns1 nBeTONEpeayyl 3a4acTyl0 OKa3bIBAIOTCS BECbMa 3HAYUTEIBHBIMH M KPHCTAJIbHO YHCTas
HeOecHas ToJryOM3Ha MIPEBPAIAeTCsl B YHBUIYIO CEpYIO IpsA3b. UTOOB! MOHATH MOYEMy TaK IMPOMCXOANUT
(u 4To cpenath, YTOOBI 3TOrO HE MPOUCXOJMIIO) HEOOXOAMMO pazo0paThcs B 3TOM Bompoce Oolee
HOAPOOHO U OCHOBATEIIBHO.

Haunem, kak Bogutcsi ¢ kanoHoB. I'pymma MSSG (MPEG Software Simulation Group)
npuilaraeT K cranaapry pedepectyro (reference — sranoH) Bepcuto OHONMOTEKH mpeg2, NOCIEAHIO0
BEPCHIO KOTOPOW MOXKHO CKadaTh MO aapecy: ftp:/ftp.mpegtv.com/pub/mpeg/mssg/mpeg2v12.zip (mns
JocTyma TpeOyeTcs JIOTHH W Taposib) WIM YTSHYTh €€ IpAMO M3 MHCTHTyTa beprim 6e3 BCsAkux
JoruHOB ¥ naposeit: http://bmrc.berkeley.edu/ftp/pub/multimedia/mpeg/mpeg2/software/mpeg2v12.zip

B oaitne \src\mpeg2enc\readpic.c comepxuTcs HUCXOAHBIA KoA (yHKOuH readpic.c,
npeobpasyromuit RGB B YUV2, kiroueBoit ¢pparMeHT KOTOpO# MpHUBEAEH HUXKE:

for (i=0; i<vertical size; i++)

{

yp frame[0] + i*width;
up = u444 + i*width;
vp = v444 + i*width;

for (j=0; j<horizontal size; Jj++)

{
r=getc (fd); g=getc(fd); b=getc(£fd);
/* convert to YUV */
y = cr*r + cg*g + cb*b;

u = cu*(b-y);

v = cv*(r-y);

ypljl = (219.0/256.0)*y + 16.5; /* nominal range: 16..235 */
up[j] = (224.0/256.0)*u + 128.5; /* 16..240 */

vpl[j]l = (224.0/256.0)*v + 128.5; /* 16..240 */

Jiuctuur 1 ¢pparment pynknun nepesoga RGB B YUV2, Beiiannslii u3 pedepecnoit
0némoTexn mpeg?2



[lepBoe, uro OpocaeTcs B TIiaza, 3TO, KOHEYHO K€, BEIECTBEHHAs apU(METHKa, KOTOopas
MPOUTPHIBAET LIETOUYUCIEHHON U MOXHUPaeT MIPOLECCOPHBIE TAaKThI CO CTpamHoi cuioil. Ho 31o eme He
camoe cTpamHoe (B KOHIIE KOHIIOB, ONTHUMH3AIMA — BOIPOC peanu3anui). XyXe BCEro TO, HYTO
oroOpakeHne IBeToBoro muamazoHa RGB Ha 1BeroBoit amanmason YUV2  BhIMONHSAETCS
_HETIPaBWIBHO € TPyOBIMH OINMOKHM, JOMYHMICHHBIMH _YMBIIUIEHHO W JaXe OTMEYECHHBIMH B
KOMMeHTapuu. [y yBEeIMUCHUS CTENICHN CXKaTHA, YPOBEHb KaXIOW M3 KOMIOHEHT cyxaercs ¢ 0..255
1o 16..235 u obpaTHOE TpeoOpa3oBaHne (€CTECTBEHHO), IPHUXOANTCS BBIOJIHATH B TOM K€ TTOPS/KE.
s TeneBuzopa (1 CRT-monuTOpa BpemeH panneit monogoctr MS-DOS ¢ nozcesmieii TpyOkoii), 3ta
cxema paboTaeT Ha ypa, IMOCKOJbKY IO KpasM JHana3oHa OTTEHKH SIPKOCTH NpPaKTHYECKH He
pasnuuumbl, a BOoT Juia coBpemeHHoro LCD monuropa ¢ S-IPS marpuneill (kakum, B 4acTHOCTH,
apnserca Mol NEC 1970NX) — ypoBeHs 16 3T0 yke He 4epHBI, a cephli (MM, TOYHEE TOBOpS,
cierka OenecoBatrbiii). B pesynbrare, (QMIbMBI, IeHCTBHE KOTOPHIX Pa3BOPAuMBAETCS BO MpPavHBIX
3aMKax, KyAa HE NMPOHMKACT JHEBHOH CBET, CMOTPETHb CTAaHOBUTCS NPAKTHYECKH HEBO3MOXKHO. Bce
TEHU IPHOOPETAIOT TPA3HOBATHIN OTTEHOK.

YMHBIE nekomepbl (K KOTOPBIM, B YaCTHOCTH, OTHOCHTBCS MHOH moouMbrii FFDShow)
ITO3BOJISIOT HCIIPAaBUTh CUTYAIUIO, THO0 Koppekiuen yposrel (levels), mnbo Mogudukanueii GyHKITII
KOHBEpTallUH (3TO COBCEM HECJIOXHO CAenaTh, MCXOJHBIE TEKCThl JOCTYHMHBI U  XOPOIIO
cTpykTypupoBansl). Toneko He Oepute Bepcuio FFShow, nmexarnyro Ha www.sourceforge.net. Ona
Oe3Hage)kHO ycTapena (MOCKOJBKY MO HEMOHATHBIM NPHYMHAM pa3paboTyMKaM OTPyOMIIM TOCTYI K
npoekty). B Hacrosiiee Bpemsi ckadath camyro mnocieaHioro Bepcuto FFDShow moxnO ¢ cepsepa
www.free-codecs.com (0oJee TOYHAS CCHUIKA HE MPUBOIUTCS, TIOCKOJIBKY OHA TIOCTOSSHHO MHTPUPYET
B IIMPOKHX TIpeieNax).

EctectBenno, pedepencHas Oubmmoreka — 310 coBceM He Kopan m LCD MOHHTOpEI
NMOSIBWINCh HE BuYepa W Jaxke He mozaBuepa. [pyrumu cioBamu, "mpaBuwibHbld" DVD nomken
3aMUCHIBATHCS ¢ UCMOJIb30BAaHUEM "TIPABHIIBHOM" CXEMBI KOHBEPTAIIUH, HO... JaXe CPEIH aOCOIIOTHO
JMUECH3UOHHBIX AUCKOB 3a $15-$20 BcTpedaercss kyya OTKpOBEHHOro Oapaxia... BOT TOJbKO OquH
puMep (_). Bunure? HwxHuMI mopor SpKOCTH HadMHAETCs HE C HYJSA, a BEpXHUH —
3aKaHYUBAETCS 33JJ0JIT0 O JOCTIDKEHHSI MAKCHMAIBHOTO HACHIIIEHUS (€CTECTBEHHO, ISl CHATHS 9TOTO
screenshot'a Oputa crenMadbHO BHIOpaHA COOTBETCTBYIOMIAS CIleHa W3 (IIbMa, COAEpKamas H
MIPEAETBbHO YEPHBIE — B €€ MOHMMAaHUM — U IPENENbHO Oelble — OIATH-TaKH, B €€ MOHUMaHUN —
YPOBHH SIPKOCTH).

FF ffdshow video decoder configuration ME E3 |

Codecs & Idefault j | Pru:u:es.s whuale image Reset | Help |
Info & debug [~ ©nly right half
[ oso T Levels
Fonk Mode: Iu:uriginal j ™ Modify only luminance
Tray, dialog & paths W & : [~ Full range
[ keys & remate
Image settings
Showhide filkers
[ crop
[ peinterlacing
[] DeBand = |/ Input [ Aukomatic
[J Logoaway A
Postprocessing 0 )
Picture properties Output
[ Lewvels
[] cffset & Flip 7
] Blur & MR ] 255
[ sharpen Gamma correckion: 1,00 (off)
O warpsharp -
[] oscaler Filker - =
_I Postetize: 255 J
Reset arder |
Daonate | Expart all setkings | (0]4 I Cancel | Apply |

Pucynok 1 Haéaogenue 3a ypousimu sipkoctu B FFDShow



Takum oOpaszom, MHeHume, 4to "DVD-kadecTBO" 3TO — 3TajiOH, BBINIC KOTOPOTO HE
3aIpBITHYTh, TIIyOOKO HeBepHO. M yacTo ciayudaercs Tak, 4To npu _npaBuibHOM '"meperone" DVD na
1/2CD MBI _BBIUTpBIBAaEM B pa3Mepe 3a CUeT MOTEPU HECYIIECTBEHHBIX JAeTaei (KOTOphle BCe paBHO
HE BUJIHBI) M B KQUECTBE — 3a CUET YCTPaHEeHHUs rpyObIX OIIMOOK MacTepUHra, cpasy ke OpocaroInxcs
B IJIa3a IPH TPOCMOTPE OPHUTHHANA.

JlamHo, ypoBHH 3TO epyHAa. C HUMU B PeOCHOK CIpaBUTCA (€CTECTBEHHO, C TOW OTOBOPKOM,
YTO TPH pacTshKKe ypoBHA ¢ 16..235 mo 0..255 mpowmcxomut HemsOexHas MOTeps MHGOPMAIMU O
SIPKOCTH — OTpE3aHHbIE OWTHI Belb HE M3 BO3[yXa OepyTcs — XOTS, B LIEJIOM KapTHHKAa CMOTPHUTCS
HAaMHOTO €CTECTBEHHee). BONBIIMHCTBO KOMMeEpYEeCcKHX (la M HEKOMMEpPYEeCKHX) KOJEKOB It
JOCTHKEHHSI MaKCHMaJIbHOTO OBICTPOJEHCTBHSL HMCHOJB3YIOT IIEJO0YMCIeHHYI0 apudmeruky. Bor
¢parment gynkuuu npeodpazosanus YUV B RGB, Beiapanssiii u3 XviD'a, u Haxozsmuiicst B daitne
\src\image\colorspace.c. Camu e HCXOAHbIE TEKCTBl MOXXHO HaWTH Ha OQHUIMAIBLHOM caiire:
http://downloads.xvid.org/downloads/xvidcore-1.1.2.zip

#define WRITE RGB16 (ROW,UV_ROW,Cl)
rgb y = RGB Y tab[ y ptr[y stride* (ROW) + 0] 1];

b[ROW] = (b[ROW] & 0x7) + ((rgb_y + b_u##UV_ROW) >> SCALEBITS OUT);
g[ROW] = (g[ROW] & 0x7) + ((rgb_y - g uv##UV_ROW) >> SCALEBITS OUT);
r[ROW] = (r[ROW] & 0x7) + ((rgb_y + r_v##UV_ROW) >> SCALEBITS_OUT) ;

*(uintlée_t *) (x ptr+((ROW)*x stride)+0) = Cl(r[ROW], g[ROW], b[ROW]);
rgb y = RGB Y tab[ y ptr[y stride* (ROW) + 1] 1;

P S A

b[ROW] = (b[ROW] & Ox7) + ((rgb_y + b_u##UV_ROW) >> SCALEBITS_OUT);
g[ROW] = (g[ROW] & 0x7) + ((rgb_y - g uv##UV_ROW) >> SCALEBITS OUT);
r[ROW] = (r[ROW] & 0x7) + ((rgb_y + r v##UV_ROW) >> SCALEBITS OUT);
*(uintle_t *) (x_ptr+((ROW)*x stride)+2) = Cl(r[ROW], g[ROW], b[ROW]);

Jluctunr 2 makpoc u3 XviD'a, oTBeuaromuii 3a npeodpazoanune YUV B RGB

Yem mnoxa HenoddcieHHas apudmernka? A TeM, 4TO OMIMOKHM OKDYIJICHHS NPHUBOAAT K
HCKAXEHHIO [BETONEpEAayd, KOTOpOe B psIe CIyyaeB OKAa3bIBACTCAd IPOCTO JpPaMaTHYCCKUM
(ocobeHHO, eciii CpaBHUBATH CKOHBEPTUPOBAHHOE N300paKEHHE C OPUTHHAIIOM).

Jnst 60opeOBI ¢ 3TUM SIBIICHHEM pa3pabOTYMKM BHIEO-KapT NPUIyMAIM TaKylo INTYKy Kak
oBepaeil (overlay mode), TO3BOJIAIONIYIO YacTH SKpaHA HMMETh I[BETOBYIO CXEMY, OTJIWYHYIO OT
tekymieil. B overlay-mode Buneonndopmarust mpoxoaur "TpaH3uToM" CKBO3b KapTy M MOCTYMaeT Ha
MOHHTOp, HE 3aTparuBas OCTAJbHBIC Y3JIbI, MUHYS B BHICONAMSTh H... OCBOOOXKHAS LIEHTPAJIBHBIN
IPOIEcCOp OT HEOOXOAUMOCTH BBIIIOJTHEHUS TPe0oOpa30BaHusl OJHOU [IBETOBOI CXEeMBI B Apyryto. Bot
TOJIBKO... MOHHTOpP, OH Belb Ha BXojae coBceM He YUV oxuIaeT yBUASTH M MOTOMY OBepied He
CHUMaeT NpoOiieMy KOHBEpPTAllMH, a NPOCTO NEpeKIaiblBacT e¢ Ha IUIeYd KapThl. [lpuduem, eciu
MIPOTrPaMMHBIN AJITOPUTM MPeoOpa30BaHMs BETOBBIX NPOCTPAHCTB JIETKO TIOMEHSTH (BBIOMPAB U3 BCEX
CaMbIi yIa4HBIN), TO C )KEJIe30M He MOCIOPUILb U KapTa BEIJAET TO, YTO B HEE 3aJI0)KEHO.

Yactp xapT BooOIIE HE mojyiepxuBaer overlay-mode, 4yacTh — MOJJIEPKUBAET, HO BbIJAET
N300paKeHNe TAaKOro0 CKBEPHOI'O KayecTBa, YTO HA HEro IMpPaKTHYECKH HEBO3MOXKHO CMOTPETH (B
ocobeHHOCTH 3TO OTHOcHTCA K Kaprtam NVIDA). VYV moumtaemoro mHoW Matrox'a G450 c
[BETOIIepeiaueii B pexuMe oBepies BCe HOPMaJbHO, HO BOT JpaiBepa... IPH IOIBITKE Iepexola B
overlay-mode OHHM YacTeHBKO OOPYLIMBAIOT CHCTEMY B TOJyOOH 3KpaH CMEpPTH, YTO COBCEM HeE
J00ABIISIET ONITHMH3MA.

Crangaptaeiii Microsoft Media Player Bcerga crpeMuTcst HCHONB30BaTh OBepIiedl U HUKOU
BO3MOXKHOCTH OTKJIIOUHMTH 3Ty (YHKIHUIO y HEro HeT (MOXKeT ObITh M eCTb, Iie-HHOyIb B IIyOuHE
peecTtpa, na U TO HaBpsan 1u). [lneepbl cropoHHHMX TpoumsBoauTeneil (u B dactHoctu BSPlayer —
httﬁ://www.bsplayer.org/) MO3BOJISIIOT OTKJIIOYATh OBepuieil ycraHoBkoi ranodku "Force RGB mode"

( ).



General ||"-.-"ide|:| | Audio | Intervideo AC3 | D¢ ] 2,11 | Diivi | E qualizes | Sublitles | ke« | ]

[ Remember Pan-Scan and custon Pan-Sean settings | [T Enable Muli monitor support

[~ Bemember zoom I j
v Bemember movie window size

[ “wait for vertical blank [Shift+4]

[~ Usze Divi 4 decoder for MP43, DIV3, DIY4
[~ Uze old rendering mode

¥ Force RGE mode

W I:I.x.ferla_l,l mu:u:le: is.n.u.:ut enabled pia_l,ler gtill uzes YUY color zpace, if graphics card spport VI ->RGE comversion,
| If thiz option iz checked RGE mode will be used instead.

[ Use averlay Ir‘-"|'3":|'3'I j
I~ Use RGB Overlay I

Pucynoxk 2 popcuposanue RGB-pexnma B BSPlayer'e

Hwxe npuBomsaTcs JaBa Kagpa W3 OJHOrO W TOro e QuibMa. [lepBbiii monydeH B
tdopcupoBannom RGB-pexume, BTopoii — B overlay-mode Ha kxapre NVIDA GeForce 6600. Kak
TOBOPHUTHCSI, TOYYBCTBYHUTE pa3HUILY!

Pucynok 3 xaap, nosaydyennblii B RGB pe:kume (¢ kogexom FFDShow)




Pucynok 4 xkanp, nosxy4yeHHbIi B peskuMe oBepiiest Ha kapTe NVIDIA GeForce 6600

A pasnHuna TaxkoBa, uto B RGB-mode y Myx#uKka BHI CHIIBHO [TOJIATOTO Ipy34HKa :-) 3aTO B
overlay-mode Mope ¥ CryCTHBILIHMICS HaJl HUIM TyMaH NMPUOOPETAIOT TPSI3HO-CEPBI IIBET, @ HU3 KaHaTa
(ecin MPUCMOTPEThCsI TTOBHUMATENbHEe!) OKalMBaeTCsl B 3€JeHbI 1BeT! YK He BOAOPOCISIMH OH
ycren obpactu 3a 3To Bpems?!

Vixe ynomsiHyTHIH KoJek FFDShow nmeer ¢yHKINIO BRICOKOKaYeCTBEHHOT'O TIPE0O0pa3oBaHHS
YV12 B RGB, aktuBupyemyro ycranoBkoil ¢uaxkka "High quality VY12 to RGB conversion". Ona
OTHHMAET JOTOHUTENBHBIE TAKTHI, HO AaeT 3HAUNTeNbHO 1yurmii pesynsrar (SHDHeD):

FF ffdzhow video decoder configuration M= Ed |

[ Dscaler Filker ;I IdeFauIt j r P'ru:u:es.s vifole imags Resek | HEelq |
[ Noise [0 Sl right bzl
[] Resize & aspect —Supported outpuk colorspaces
Flanar YLY: |l A
Borders
Settings Packed YV: WV vz I twrl o vz
P ki .
Sirbii?;swe corr ROGE: ¥ RGE3Z [V RGEZ4
Toxt W RGEl6 ¥ RGBS
Fant v High quality ¥¥12 ko RGE conversion
Yobsub ¥ Select closest matching colorspace
[ awisynth :
[ visualizations 7 Use overlay mixer
OocT ¥ Hw deinterlacing Method: I'u'u'eave TI
[ Bitmap overlay [¥ allow output Format changes during playback
iarab
E O:-'aerla';.-' I™ | Ganmect ke comp atible filbers anl
Decoder options I ow
Queue & misc Prafile: IE|DSESt j
Flip wid
ehout — " Flip video

Reset order |

Donake | Export all setkings | (04 I Cancel Apply

PucyHok 5 akTuBupoBaHue QyHKIIMH BbICOKOKA4YeCTBEHHOT0 nmpeodpa3zoBanust YV12 B RGB B
koaexe FFDShow

Jlnmo mpuoOpeTaeT HOPMATBHBIN TEIECHBIH OTTEHOK (_), HO BOT OKeaH... Brpouewm,
HE BHJSl OpUTHHANA, TPYIHO CKa3aTh HACKOJIBLKO (HE)KauyeCTBEHHO BBINOJIHEHO NpeodpazoBanue. Ho mo
KpaiiHel Mepe, Mbl MO)KEM BBIOMPATh W3 BCEX BAPHAHTOB NPeo0pa3oBaHus TOT, YTO HaubOoJee NpUsITEeH
HalleMy Iiasy.




Pucynok 6 popcupoBannsiii RGB-pexnm, kogek FFDShow (pyHknms BbICOKOKa4eCTBEHHOTO
IIBETOBOI0 NMPeo0pa3oBaHusl)

Ha »10i1 HOTE pa30opKH ¢ IBETOBBIMH CXeMaMH OyIeM CUUTATh 3aKOHYEHHBIMHU U TPUCTYIIUM
K [10-HACTOSIIIEMY CEPbE3HBIM BELIAM.

ducKkpemHoe KOCUHYCHoe rnpeobpa3oeaHue

Oynnamentom Bcex cucteM cxkarusi ¢ norepsmu (JPEG, MP3, MPEGI1/2/4) sensiercs
ouckpemnoe Kocumnycnoe npeoopazoeanue (Discrete Cosine Transform wmu cokpamieano DCT),
MPEACTABILSIIONIET0 CcO00H Pa3HOBHIHOCTh KOCHHYCHOTO OPTOTOHAJIBHOTO TNPEeoOpa3oBaHUs Ui
BEKTOpa JeUCTBUTENBHBIX unceld. IloHATh, uTo Takoe DTC MOXXHO Ha MpuUMepe IMUPOKO H3BECTHOTO
muckpetHoro mpeoOpazoBanus @ypee — Discrete Fourier Transform wmm DFT  (muckpetHoe
KOCHHYCHOE TIpeo0pa30oBaHue MPEICTABIIET CO00i TOMOMOpP(H3M €ro BEKTOPHOTO MTPOCTPAHCTBA).

B o6miem ciiyyae DTC-nipeoOpazoBaHue OCYIIECTBISIETCS YMHOKEHHEM BEKTOpa Ha MaTpPUILY
mpeoOpa3oBaHus:

[Y] = [CIx[X]x[C"]

®opmyaa 3 DTC npeodpa3oBaHue, 3anMcaHHOe B MATPUYHOI opMme, 31ech: [X] — HayanbHas
martpuua, [C] u [CT] — maTpuusl ¢ ko3dppuuuenTamu npeodpazosanus, rae CT oznauaer
TPAHCIIOHUPOBAHHYI0 MaTPHILY

Anroputmel MPEG1, MPEG2 n MPEG4 pa3ouBarot kaxnplii kaap (¢ppeiim) Ha 6110KkH 110 8X8
MUKCeNel, Hasl KoTopbiMu ocymecTisiercss DCT-npeoOpazoBanne — cHavaina Al KaXXJI0H CTPOKH, a
3aTreM JUis KaXJOro CTOJIOLA MaTpHIlbl, TO3TOMY Takoe NMpeoOpa3oBaHHE YacTO 0003HAYaeTCs Kak
DCTS (uucio "BoceMp" 03HauaeT 8§ BEKTOPOB).

[ocne BBIMOMHEHHS TUCKPETHOTO KOCHHYCHOTO IpeoOpa3oBaHus B Y-MaTpulle YKe HeET
NHUKCENeH M OHa IMPEBPAaIlaeTCsi B COBOKYIHOCTh BOJH C Pa3JMYHBIMUA YaCTOTAMH M aMILTUTYJAMH.
Huskue 49acTOTBI, COCPEAOTOUCHHBIE B JIEBOM BEPHEM YNy MAaTPHIBL, COOTBETCTBYIOT KPYITHBIM
JEeTaIsIM HCXOAHOTO H300pakeHMs. BBICOKHME YacTOTBI, COOTBETCTBYIOIIME MEJIKHM JCTallsiM,
OKKYNHPYIOT NPaBblii HIKHUN Yro (_)
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Pucynok 7 narasanas nemonctpauusi DFT- u DCT-npeo6pa3zoBanmii

OO6xoas MaTpuily B 3HI3aroo0OpasHOM TIOPSIIKE OT JIEBOTO BEPXHEr0 yIiia K IPaBOMY
HIDKHEMY, KOJIUPYEM ee colepkumoe MetogoMm Xaddmana umu ApuhMeTHUECKUM KOJUPOBAHUEM KU
JFOOBIM JIPYTHM METOOM SHTPOIMHMUHOIO KOJHUPOBAHHS, UCIIOIB3YIOIEr0 KOJIbI IEPEMEHHOMN JTHHHBI.
Kak yxe HECIOXKHO IOrajaThCs, HauboJiee KOPOTKHE KOJABI JOCTaroTcs KoddduuueHTam,
PACIIOJIOKEHHBIM B JICBOM BEpXHEM yriry. Yke 3a cueT omHo sk DCT-mpeoOpa3oBaHus, Mbl
JOOMBaeMCsl HEKOTOPOI'0 CHKaTHsl, MIPUYEM 3TO CXKATHE IPOUCXOIUT He3 HOmepb, uTo, BIIPOUEM, HE
JacT HUKAKUX OCHOBAaHUM JUIsi PAJOCTH, MOCKOJBKY CTEICHb CXKATHS HEBEJIMKA W COIMOCTaBHMA C
OOBIYHBIMH APXHBATOPAMH.

UroObl yBEIMYUTh CXKATHE, HEOOXOIUMO OTCEYb HaMMEHee 3HAYMMbIC ACTAIH, NPAKTHISCKU
HE BOCHPUHUMAEMbIe YEJOBEUECKHM IIIa30M, HO KOIUpyeMble Hauboliee JIMHHbIMU Kojaamu. [Tocie
BeinonHeHus: DCT-npeoOpa3oBanue 3Ta 3a/iaua BBIMOJIHAETCS SJIEMEHTAPHO, MOCKOJIBKY JIENAlld yikKe
pa3JencHBl Ha 3HAYMMBbIC M He3HauuMble. Kak roBOpUThCs OTCeKail u BaacTByit. Onepanust OTCEYCHUS



OCYIIECTBIISIETCS MPU TOMOIIM MaTpHIBl KBaHTOBAHUS, IIOJPOOHO ONMCAHHOW B OJHOMMEHHOM
paszerne, TaM e TJe OIUCaH MMPOLECC KBAHTOBAHMUS, ONPEIEIISIONIMI KaueCTBO CXKATHS B IIEJIOM.
3akonupoBaHHas MaTpula (WK, TOYHEe, BCE, YTO OT HEe OCTalI0oCh, MOCKOJBKY IOCIE
KBaHTOBaHHUS OOJBIIMHCTBO KO3(D(DUIIMECHTOB MMPAaBOr0 HIDKHETO yriia oOOpamiarTcss B HYJIH)
romertaercs B cxatbiii MPEG-¢aiin 1 KogupoBIK mepexout k 00padoTke cienayromero 8x8 Oioka.
Jnst BBIBOZA KapTUHKU HA HKpaH JEKOAEp, eCTECTBEHHO, NOJDKEH NPEBPAaTHTh COBOKYITHOCTD
BOJIH B TIPUBBIYHBIC HAM IHKCEJH, BBINOJHSIS OIEpPAlMI0 OOpPAaTHOTO IMCKPETHOTO KOCHHYCHOTO
npeodpazoBanus — Inverse Discrete Cosine Transformation wmu, cokpameno, IDCT. ITonsitHoe nerno,
YTO OHA YK€ He OyJIeT COOTBETCTBOBATh OPUIMHAITY U YacTh JeTalleil okaXkeTcsi 0e3BO3BPAaTHO yTepsiHa.

Mampuua KeaHmMoe8aHUus

[ocne Brmomaenuss DCT-mpeoOpa3oBaHus MBI MOJlydaeM MaTpPHIly, HanmOojee 3HAaYMMEIC
JIeTaJIi KOTOPOW COCPEeIOTOYEHBI B JIEBOM BEpHEM YITTy, a HAUMEHEe 3HauMMbIe — B JIEBOM HIDKHEM.
BosHukaer ecrecTBeHHOE KellaHWE — OTOPOCHUTH HE3HAUMMBIC JIETalM, COKPAaTUB pa3Mep LEJIEBOTO
¢aiina. OTo qOCTHUraeTCS MyTEM KBAaHTOBaHHUS.

Keanmosanuem (npumenumenvrho Kk 06pabomke CUcHAIO8) HA3bIBAEMCSl OeleHUe 6ETUYUHb]
CUSHANA HA HEeKOMOopoe Yeiloe YUCio, Ha3vleaemoe Keanmom (quant), oObI9HO 0003HAYaEMBbI OYKBOH
Q, a oOpaTHBIil eMy MpoIiecc — JAeKBaHTHpoBaHueM. C MareMaTnyeckoil TOUKH 3peHns X/Q = X*Q,
HO [eJIOYMCIIeHHast apudmeTnka "orpy0iser” curHaI (_), npudeM 310 "orpyOneHne" Tem
cuiipHee, YeM Oombime kBaHT. [Ipum Q =1 MBI He TepseM HUKaKWX JeTanedd, nmpu Q MPEeBBIIIAIONTIM
MIOJIOBHHY aMIUIUTY bl CUTHAJIA — TEPsieM BCe.

Pucynok 8 curnasn, nepeseneHHblii B uupoByio popmy
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PucyHok 9 oun(poBaHHBbI CUTHAJ MOCJIe KBAHTOBAHUS

[pmmenutensao k MPEG cxatuto ormepariis KBAaHTOBAHHSI BBITIOTHSICTCS TBaXK Il — TEPBEINA
pa3 npu Hanoxxennu Ha DCT-marpuny crenmansHoit Marpunpsl KBantoBanus (Quantization Matrix
wm QM) u BTOpO#l pa3 — TIpH KBAHTOBAaHWU KOI(D(UIIMEHTOB MATPHIBI, OOpa3yromeics Imocie
HaJIOKEHHUSL.

Crannaptaas MPEG-2 Matpunia KBanToBaHUS BBITJISAIUT TaK (_):

08 16 19 22 26 27 29 34
16 16 22 24 27 29 34 37
19 22 26 27 29 34 34 38
22 22 26 27 29 34 37 40
22 26 27 29 32 35 40 48
26 27 29 32 35 40 48 58
26 27 29 34 38 46 56 69
27 29 35 38 46 56 69 83

Jluctuur 3 cranaapraag MPEG-2 Matpuna KBanropanus

B muTeparype, MOCBSIIEHHOH CKaTHIO, ITPOLECC HAJIOXKEHHS MAaTPUIbI KBAHTOBAHUS OOBIYHO
OITMCHIBAETCS CJIETKAa HETOYHO. YTBepkaaercs, 4ro Kod¢p¢uumentsl wucxonHoit DCT-marpuiist
MONAapHO CPaBHMBAIOTCS ¢ Koo (dUIMeHTaMu MaTpULIbl KBaHTOBaHUA U eciu Y [i] < QM[i], To naHHBIA
k03¢ ¢unneHT orOpackiBaeTcs u BooOme He koaupyercs ([Y]— marpuua, nomydenHas npu DCT-
npeobpaszoBanun). To ects, B rpy0oM mpuOImKeHnH, Ko3pourmenTsl QM-MaTpuisl Kak Obl 3aJaf0T
MOPOT OTCEYCHHSI.

Ha camom gneme, xBantoBanme mpoucxomuT Tak: X[i] = Y[i]J/QMI]i], roe [X] - matpuma,
MOTydeHHAs TT0CJIe KBAaHTOBAHUS (npumeyanue: mom ghaxm, 4umo ¢petimvl pa3dbusaiomcs Ha inter- u
intra-o10Ku, K6AHMosaHUe KOMOPLIX GLINONHACMCA Cle2Kad PA3IUYHO, Mbl HOKA ONYCKAeM, M. K. O
€20 obvscHeHus mpebyemcs umems npedcmaeienue o munax @peimos I, P, B u S pazeosop o
KOMOpbIX ewje enepeou, Ha 6CAKUL CAyHAll OMMemuM, Ymo celuyac Mol pazdupaem Koouposanue intra-
610K08).

Temneps cTaHOBUTCSA SCHO, TIOYEMY JIEBOM BepHEM yriry QM-mMaTpuiipl HaXOAUTCS HEOOIbIINE
yHpciia, IUIAHOMEPHO pacTyle BO BCeX TpexX HampaBieHHsX. KpylHble AeTanud KBaHTYIOTCS
MHHHMMAJIbHO, MEJKHE — II0CJIe KBAHTOBAaHMS HCYE3al0T COBCEM. YBEIWYEHHE KOI(PPHUINECHTOB
MaTpHIBl KBAaHTOBAHUS BEAET K POCTY IOTEpPh JETaned, a TpagueHT (T. €. CKOPOCTh HapacTaHMs
K03((HUIMEHTOB MO Mepe NPOABMKEHHS K TPEM OCTAIBHBIM yrilam) 3a/acT "BEcOoByIO" IIEHHOCTH
JeTayieil pa3IMYHOTO pa3Mepa, YTO B KOHEYHOM CUETE ONpEJeNsieT Pe3KOCTh H300paXKEeHUsL.

bonbmmacTBo MPEG-4 k011€KOB paboTaloT Kak MHHUMYM C AByMsi MarpuiiaMu — MPEG-2
(pe3koe m300pakeHue, cpenHee cxarne) W H.263 (crmaxenHoe n300pakeHHE, BBICOKOE CXKAaTue).
Hekoropele komekn (M, B 4YacTHOcTH, XviD) moamepXuBarOT MONB30BATENBCKUE MAaTPHIIBI



KBAHTOBAHUS, YTO OTKPHIBA€T IPAKTHUYECKH HEOTPAHUYEHHBIE MEPCHEKTUBBI U KauyeCTBEHHOIO
CKaTHs, HO 00 3TOM 4YyTb IO3KE, a MOKa pa3depeMcs ¢ OJHMM BeChbMa IIEKOTIMBBIM MOMEHTOM,
BBI3BIBAIOMIUM ITYTAHUIY U HEAOTIOHUMAs.

[Mpumep QM-matpuipl, obecrieuuBarolinii OoJjbliee CKaTHe 3a CYET HAaMHOro Oosee
arpecCHBHOTO BHIOPACHIBAHHS ACTaJeH, TPUBEACH HIDKE!

20 20 20 20 31 63 127 255
20 40 40 40 63 127 255 255
20 20 31 63 127 255 255 255
20 31 63 127 255 255 255 255
31 63 127 255 255 255 255 255
63 127 255 255 255 255 255 255
127 255 255 255 255 255 255 255
255 255 255 255 255 255 255 255

JucTuur 4 HeCTaHAApPTHast QM-Manl/l].[a, odecneunBasi 0UeHb BLICOKOE CiKaTHue, HO BMeCTe C
HHNIHaMHOFO6OHee3HaqﬂTeHLHyH)HOTepK)HeTaHeﬁ

Hocrounctso anropurmos cemeiictBa MPEG B TOM, 4TO OHM ITO3BOJISIIOT yKaTh BUAEO-(hain
mo mroboro TpedyemMoro pasmepa. 3a CUET UYero 3TOro AOoCTHTraeTcsi? A Bce 3a CUCT TOTO XKe
KBaHTOBaHus. Marpuna, oOpa3oBaBmascss mocie HajloxeHus QM-MaTpuubl, ImojaBepraercs
MIOBTOPHOMY KBAaHTOBaHMIO, TO €CThb JEJIEHHI0O Ha Hekotopoe weinoe (!) ymcno, HasbIBaeMoe
quantizer'om u o6o3Hagaemoe OykBoit Q.

B ymporiieHHOM BHJIE TPOIIECC KBAaHTOBAHMS (BKIIFOYAIOIIHIA B ceOs HanmoxkeHue QM-maTpuiist
BBITJISITUT TaK):

#define DIV DIV (a,b) (((a)>0) 2 ((a)+((b)>>1))/(b) : ((a)-((b)y>>1))/ (b))
#define VM18P 3
#define VM18Q 4

/* divide-by-multiply table

* needs 17 bit shift (16 causes slight errors when gq > 19) */

#define SCALEBITS 17

#define FIX(X) ((lUL << SCALEBITS) / (X) + 1)

static const uint32 t multipliers[32] =

{
0, FIX(2), FIX(4), FIX(6),
FIX(8), FIX(10), FIX(12), FIX(14),
FIX(16), FIX(18), FIX(20), FIX(22),
FIX(24), FIX(26), FIX(28), FIX(30),
FIX(32), FIX(34), FIX(36), FIX(38),
FIX (40), FIX(42), FIX(44), FIX(46),
FIX(48), FIX(50), FIX(52), FIX(54),
FIX(56), FIX(58), FIX(60), FIX(62)

/* quantize intra-block

const int32_t quantd = DIV _DIV(VM18P*quant, VM18Q);

const uint32_t mult = multipliers[quant];

uint32_t level = DIV _DIV(16 * data[i], default intra matrix[i]):;
coeff[i] = ((level + quantd) * mult) >> SCALEBITS;

* ¥ * * *

JIuCcTHHT 5 nceBAOKOI, HILTIOCTPUPYIOIINI HatokeHHe QM-MaTpUIbl  KBAHTOBAHHE
3aJJaHHBIM quantizer'om (I03aMMCTBOBAH U3 UCXOJAHBIX TekcTOB XviD'a)

Quantizer mpencrasiser coboit memoe yucino or 1 mo 31 BrmroumtensHO. [Ipu Q =1 MBI
COXpaHsieM MakcUMyM jetanel, a mpu Q = 31 — Tepsiem Bce ("Tepsem Bce" — B mpeesax OgHOTO 8x8
6Js10Ka, KOTOPBIN 3aJIMBACTCS OJHUM I[BETOM, MBI ITOJTy4yaeM MO3auKy U3 8X8 KBaJapaToB, U3 KOTOPOH
eIIe KOe-4T0 MOKHO pa3o0paTh).

Ha camom nene, 31 — 310 _odYeHp  Oombmmoe yucio U yxe npu Q > 6 Ha u3zobOpaxenne 6e3
COZPOTaHMUsI CMOTPETh CTAHOBHUTCS HEBO3MOXKHO. C npyroil cropoHsl, yumTbiBas, yro DVD nucku
OOBIYHO 3amuCHIBAIOTCS ¢ Q =2, CTAHOBHUTCS SICHO, YTO Al OOJBIIMHCTBA BHICOMATEPHATIOB NMEET
CMBICJI HCTIOJIb30BaTh TOJILKO Q OT 2 110 6.

Hwxe npencrasiien psig n300pakeHHi, CKaThIX C pa3HbBIMU quantizer'aMu JJIsl CpaBHEHUS:



Pucynok 10 nzoépa:kenmue, cxatoe c Q =1

Pucynok 11 seBast nonoBuHa — Q =1, npaBas — Q=6

13:22 1 02184 i _

Pucynok 12 nesast nosopnHa — Q =1, npasasa — Q =13



Pucynoxk 13 neBast moiosuHa —Q = 1, npaBasg — Q =31

Otkyna B3suiuck 3t uncna — 1 u 317 Hy, ¢ "1" Bce nonsatHo. Ilockonbky, Ha HONb AETUTH
Helb3s1, TO | — 3TO HaMMEHbINHNH BO3MOXKHBIHM quantizer, KCTaTH TOBOPS, HE BBHITOIHSIONIMIH HUKAKOTO
KBaHTOBAHUSI, IOCKOJIbKY OT JAEJICeHHs Ha €AMHHILY KOI(p(PHUIUEHTH MaTpHlbl He MeHstoTca. Ho BOT
moueMy MaKCHUMaJIbHBIN quantizer paBeH 317

OTBeT XpaHHUTCS B ICXOOHBIX TeKcTax kogeka MPEG-2, a Tounee — B QyHKIINH KBAHTOBAHUS
quant_intra(), Haxojsmedcss B aiine \src\mpeg2enc\quantize.c, KIOYEBOH (parMeHT KOTOPOH
MIPUBE/ICH HIKE.

for (i=1; 1<64; i++)
{

srcl[i];

quant mat[i];

(32%(x>=0 2 x : -x) + (d>>1))/d; /* round(32*x/quant mat) */
(3*mquant+2) >>2;

(y+d) / (2*mquant); /* (y+0.75*mgquant) / (2*mquant) */

KoK QX
|

/* clip to syntax limits */
if (y > 255) if (mpegl) y = 255; else if (y > 2047) y = 2047;

dst[i] = (x>=0) ? yv : -y;

Jluetunr 6 quant_intra( \src\mpeg2enc\quantize.c

Hemuoro mogymaem. MakcumanbHOE 3Ha4Ye€HHE MHIEKCa MaTpHUIsl paBHO 255 (B MPEG-2 —
2047 wmu 7FFh). MunanManpHbIA KO3QQHUINEHT KBAHTOBAHUS B JICBOM BEPXHEM YTy MaTpPHUIBI — §.
Torma mpu quantizer >= 31 Beck 0610k 8X8 rapaHTHpPOBaHHO oOOpamiaeTcs B HONb, T. €. TepsAeTcs
_BCcs_ uMH(OpManus, XOTs, KaK YK€ TOBOPHJIOCH BBIIIE, HCIIOIb30BaHME TAKUX BBICOKHX Q
OeccMBICIEHHO, pa3Be, YTO B IKCIEPUMEHTAIBHBIX LENX, HO HE OyneM yriyOnmsiTbes B TEOpHIO, a
Jydllle BepHEMCsl 00paTHO K MPaKTHKeE.

UYem Oospmie Q, TeM BHIIIE CTENEHb CKUMAaEeMOCTH BHJieOMarepuala, HO M TEM HIDKE €ro
KadecTBO. Bapeupys 3Hauenne Q MOXXHO MOTyduTh (paiiin 3a1aHHOTO pa3Mepa, Harmpumep, yxate DVD
1o pazmepoB oauoro CD. Ho wacto ObiBaet Tak, uto npu Q =4 aiiy Ha AMCK HUKAK HE BIE3aeT, a NpU
Q = 5 Bre3aet ¢ OOJBIIUM 3aITACOM.

IIpakTHueckn BO BceX KOJECKax, KOTOpPBIE MHE TOJBKO JOBOIAWIOCH BHAETH quantizer
MIpeACTaBISETCS JPOOHBIM YHCIIOM C HECKOJIBKUMH 3HaKaMH ITOCTIE 3aIsITOH ( ).



XviD Configuration

]|

— kain Settings
Prafile @& Level: I,-i'-.S @A j Mare. .. I
Encoding type: ISingle pass j Mare. . I
Target quantizer: |4.23 calc... |

[emnallezt file] 31

1 [masirmurn guality]
s i

|
—Zones
Frame # | YWieight/Guant | bl odifierz
1] Wi 1.00
Add Remove Zone Options... |
—bdare

Advanced Options. . |

Load Defaultz

Decoder Options | |

OE.

Pucynok 14 3aganue npodHoro quantizer'a B Hacroiikax XviD'a

HenocasmeHHOMY B TOHKOCTH KOJMPOBAHUS 3TO KaXKETCS BIIOJIHE HOPMAIBHBIM, HO TOCTE
pa3bopa MpHUBEIICHHBIX BEIIIE ()PArMEHTOB MCXOMHBIX TEKCTOB KojaekoB MPEG-2 u XviD Bo3HHKaeT
PE30HHBII BOIIPOC: KAK Jice quantizer modicem 0vims OpOOHBIM, eciu OH no scusHu yeaviti?! I podHbIX
quantizer He 6biBaet!!! 11 Benp mpaBga — He ObiBaeT. [IpocTo He BeTpedaeTcsi B KHMBOW MPUPOJIE.
Bribop Hemenoro quantizer'a IPUBOJUT K TOMY, YTO 4acTh (ppeiiMOB KoaupyroTcs ¢ oaHuMm Q, a

(d). VYcpenHeHHOe 3HAUYEHHE W JACT HY)XKHOE HaMm (IICEBIOIPOOHOE)

4acTh — C JAPYIHM
3HaueHue Q.



XviD Status =l |

[~ Show me the internalst

[ 1524] =B o 4[ 2755 0]

[ 1525] =B g4 2833 0]

[ 1526] =P o: 5[ 3945 k)

[ 15927] =B o: 5[ 1569 b)

[ 1528] =B g 4 2651 b)

[ 15829] =P o: 5[ 4180 4]

[ 15930] =B o: 5[ 1793 0]

[ =B g 5[ 1681 k)

[ =P g4 5353 b)

[ =B qd[ 2706 b]

=B g d4[ 2679hb

— Framez— [Iuant Frame zize [bytesz)

Min Max &g kdin bax  Awverage Total (k]
[wOP 1170 2| 4] |4.39 2485| BO045 | 16395 | 18733
FAOP 46230 2 | v |4.4? 117 | 61338 B300 | 31926

| | | |

| | | |
BAOP | T2hh2 | 2 | 7 |4.EIE | a | A135 | 3429 | 243004
Tatal | | | |

120012 2 | ¥ |4.23 a | E1338 4534 | 573664

[T Auto-cloze window &g bitrate (kbpz]: 378

PucyHnok 15 pe3yabTaTt ncnoab30BaHusi APOOHOro quantizer'a — pasziauynblie GppeidmMbl
CKMMAIOTCS ¢ pa3InyHbIM Q, M Bce BMecTe OHH JAI0T ycpeiHeHHe (110 TOPU30HTAIH
OoTKJaAbIBaeTCs Q, 10 BePTHKAIN — KOJIMYeCTBO (PpeiiMOB, C:KATBIX ¢ JAHHBIM Q, THIIBI
¢peiivor [I/P/B] MbI paccMOTPUM B ci1eyIOLIHIi pa3)

[Tcuxoduszuyeckas MOielb, UCIOJIb3yeMast KOJIEKaMH, OTTAIKUBAETCS OT TOro (akTa, YTo Mpu
OBICTPOM MENbKaHHHM KadeCTBEHHBIX (T. €. JeTaIM3MPOBAHHBIX) U HEKAUECTBEHHBIX (T. €. ¢ MoTepei
JeTaneil) KaapoB, YEIOBEUECKUH T71a3, & TOYHEE MO3T, YJIAaBINBACT JICTAIN U UTHOPUPYET Pa3MBITOCTD,
B pe3yJbTaTe 4ero Mpu YepeaoBanuu KaapoB ¢ Q u Q+1, cyObekTHBHOE KadecTBO MpubIIKaeres K Q.

A BoT 310 Mg Koro kak! JIMYHO y MeHA CyOBEKTHMBHOE KadeCTBO B HEPBYIO OdYepelb
o0ycraBIMBacTCsI HaWMMEHEe KauyeCTBEHHBIMH KaJpaMu, BIUIOTHYIO HpuOmmkasiceh Kk Q+1 m maxke
cTaHoBsch Xyxe ero! Uepenosanue Q u Q+1 cozmaer HekoTOpoe, TPyAHOE NEpeAaBaeMoe CIOBaMH,
omymeHns "npoxaHus" wuzoOpakeHuss u QuibM cxateiii ¢ Q+1 CcyOBEKTHBHO (OMSATH-TaKH
cyObekTHBHO!) BocnpuHUMaeTcs Oosiee mpustHO, 4eM ¢ Q/Q+1. Ho 310 — cyrybo WHAMBHIyaIbHbIC
ourymieHusi. TeM He MeHee, OHH MOJTBEPIKAAIOTCS OOJIBIIUM KOJIMYECTBOM MOUX 3HaKOMbIX. K Tomy
e TYT elle BOT KaKoe OOCTOSTENBCTBO IPOCIIEKUBAECTCS: MPU MPOCMOTpe (QHIbMA C MOTEPSHHBIMU
JeTaysiMU (O CYIIECTBOBAHUM KOTOPBIX MBI JIa’Ke HE TMON03PEBAEM), CyObEKTHBHOE KaueCTBO OCTAETCSA
BIIOJIHE TIPHEMJIEMBIM JaXK€ IPH 3aBBIIIEHHOM quantizer'e, HO... CTOMUT TOJBKO TIJIa3y IIOKa3aTb
HECKOJIBKO KaJpOB, TJ€ 3TH AETaTM COXPAHEHbl, KAK OH MOMCHTAJIFHO IEPECTPaMBACTCA M MEHSET
OLICHKY C "mpuemieMmon" 70 "HeyHOBIETBOPUTENBHOMU". DTO MOXKHO CPAaBHUTH C T€M, YTO Ta3eTHHIN
JIMCT Ha KAXETCs OEJIBIM JI0 TeX MOp MOKa PSI0M C HUM HE OKa)KeTCsl KyCOK MEJIOBaHHOW OyMaru.

Otciofna BBIBOH: 6b100p Yeno2o 3Hayenusi quantizer'a obecnewum jyuuiee Kaiecmeo
uzobpasicenusi, yem OpobHoe. A Kak xe B 3TOM cilydae "NIONTOHATH" CkaTbli daii mox Tpedyemblid
pa3mep? lLlenouncieHHBIH quantizer — CIHMIIKOM Yy Tpyboe cpenactBo... [eiicTBurensHO TpydOe,
Be/lb OH KBAHTYET CHTHAJ, YK€ IOABEPIIINICSI KBAHTOBAHHIO!

PenaktipoBaHne MaTpuIbl KBAHTOBaHMS — 3TO, KOHEYHO, BBICHIMH IHIOTAX, TPEOYIOIIMIA
ONbITA W TIYOOKMX TEOPETHYECKMX MO3HAHMWH, WHAYe KAdeCTBO MOXHO TOJBKO YXYIUINTh, HO
NPaBWJILHO COCTaBJICHHAs] MaTPHILIa KBAaHTOBAHHS IMO3BOJISIET Y)KUMaTh (aifia 110 1o0oro (pa3zymMHOro)
pa3Mepa ¢ MaKCUMaJIbHBIM Ka4eCTBOM U C MUHUMAJIBHBIM ITOTEpEH JieTanei.

Kcraru rosops, B XviD'e nmeercst sxcriepumenTanbubiii "Modulated QM", crpemsiuiicst
BBIOpaTh HanboJiee aJeKBaTHYI0 MaTPHIly KBaHTOBAaHUS Uil AaHHOTO Q. YBBI, allTOPUTM €ro paboThI
mocTostHHO MeHstercs. CHavaa oH ucnoib3oBal H.263 marpumbl (oOecrieunBaronye Jrydiiee cxarue,
HO nmaromue Oojiee BBICOKYIO Pa3MBITOCTh) il ¢peiiMoB ¢ Q <=3 m MPEG-2 matpunibl (BbIIIe
PE3KOCTb, XyXKe CKUMAEMOCTh) st (hpeiiMoB ¢ Q >=4, 4TO BBI3BIBAJIO MACCY HETaTHBHBIX OTKJINKOB.
JeiicTBUTETPHO, 3aueM _TOPTUTh  KadyecTBO "'MBUTPHOH"' wMarpumell Ha HIBKuH Q U 3adeMm



MOJYEPKUBATh PE3KOCTh MOTEPSHHBIX JieTanedl npu Beicokux Q?! B ciepyrommii Bepcusix crparerus
MOJYJISITOpa HM3MEHHMJAach Ha IPSIMO IPOTHBOIOJIOKHYIO M Tenepb OH cran BbiOMpath MPEG-2
Martpuisl 1t GppeiimoB ¢ Q <=3 u H.263 matpuis! anst GppeiiMoB ¢ Q >= 4, uro obecrieunBaert Jyuiie
Ka4ecTBO MPH OOJIbILIEH CTENeHN cxkaTusl (MpUMedaHue: quantizer BBIOMpaeTcst IUIs Kaxaoro 8x8 6ioka
WHAWBHAIYATBHO, XOTS B ITOJIABIISTIONIEM OOJBITMHCTBE CIIYYaeB BeCh OJIOK KOAMpyeTcs ¢ omHIM Q).

[TogpoGHee 0 MaTpuIax KBAHTOBAHUS MBI IOTOBOPHM B CIIEYIOIIEH CTaThe, a II0Ka BEPHEMCS
¢ 3a005ayHbIX HeOec Ha TPEUIHYI0 3€MIII0, HAa KOTOPOW TBOPSTCS TakWe JAENa, Y4TO JaxKe S3BIK He
IIOBOPAYMBAETCS, YTOOBI UX OIUCATE... B O8YXHPOXOOHOM pexcume ccamus (CaMOM MOMYIIIPHOM Ha
JIAaHHBI MOMEHT) KOJIEK He TI03BOJISIET 3a7aBaTh quantizer, TpeOys OT HAaC yKa3aTh CpEIHUN Oumpeiim
(average bitrate) v xxe cpasy kenaeMblil pa3Mep Gaiiia.

ButpefiT — 3T0 MpPOCTO KONMYECTBO OMTOB B CeKyHAy. 3Has pa3Mep (B 6uTax) M 9acToty (B
fps) kagpoB, HE COCTABUT Tpyla PacCUUTaThb pa3Mep KOHEHHOro (aiina, paBHO Kak U HA00OPOT —
pasmep aiima omHO3HaYHO O00yCIaBIMBAEeT €ro OWTpelT. BennumHaa camoro OmTpeiiTa, ecTeCTBEHHO,
3aBUCHUT OT CTEICHH CXXMMAeMOCTH BHIEOMAaTEepHaia, M IOCKOJIBKY KOAEK HE IPOPOK OH CXKHMAET
WCXOJHBIM BHJCOMaTepHal 3a JBa Mpoxozaa. B mepBoM mpoxojie HUKAKOTO CXKaTHs HE BBITOJHSICTCS, a
JWIIb OLEHWBACTCS CTENEHb CXKUMAaEeMOCTH Kakaoro (peiliMa, 3aTeM Ha OCHOBE IIOJyYEHHOH
uH(pOpMaLnK BBIYUCISETCS HEOOXOANMBII quantizer, ¢ KOTOPHIM BHIEOMaTEpUall PeaibHO CYKUMAETCSI
BO BTOPOM IIPOXOJIE.

21_]'[5{ JOCTUIKCHHUA MAKCHUMaJIbHOT'O Ka4Y€CTBA, KOJACK CTPEMUTCA OTAATh 6OJ'H)HIC OUTOB TEM
CIleHaM, KOTOpbIe CHJbHEE BCEr0 B HHUX HYXKIAIOTCS, OTOOpaB HMX Yy OCTaIbHBIX. AJITOPUTMBI
nepepacnpeeneHus: OUTOB 0 PUIBMY HEMPEPHIBHO COBEPIICHCTBYIOTCS, HO... 10 CUX MOP HAXOIATCS
B 3a4aTOYHOM cocTosHuH. Hanbonee TummuHas ommOKa — BBIJEINB HEKOTOPBIM CIIEHaM HU3KHH Q
(cooTBeTCTBYIOIMH, KaK MBI IIOMHHM, BBEICOKOMY Ka4eCTBY), KOJIEK BBIHYKIEH CKMMAaTh OCTAJbHBIC
CIIEHBI C BEICOKHM (Q (COOTBETCTBYIOLIEMY HHU3KOMY KauecTBY).

TIpuMep TAKOro TOBEICHHS MPOAEMOHCTpHpoBaH Ha [IGH. V13-32 TOTO, YTO KOJEK BBLICIHI
HEKOTOphIM creHam Q <8, s JOCTMKEHWS 33JlaHHOTO pa3Mepa, OH OKa3ajcs BBIHYXIEH
3aKOJMPOBATh TOAABIsIONICEe OONMBIIMHCTBO (peiiMoB ¢ Q= 10. Bombimoe komuyectBo (GpeiMoB
okazajoch cxato ¢ Q ot 11 10 16 BriIIOYHTENBHO, 8 HEKOTOpBIE PperimMbl KoaupoBaiuch c... Q =221 U
xoTs cpemanit Q = 12.15, mpu MOCTOSIHHOM quantizer'e TOT e caMbIif (HIIBM C TEMH K€ CaMBIMHU
HACTPOMKAMH CKUMAETCS TEM K€ CaMbIM KOJEKOM 3a OJHH Mpoxof ¢ Q = 7, 3aHuMast 1aXke dyTb-4yTh
MEHBIIMH pa3Mep M _YyJOBUIIHO BBIUTPHIBas B KadecTBEe (M 3TO 0e3  penakTHPOBaHUS MaTPHIIBI
KBAHTOBaHMUS M IPOYMX HIAMAHCKUX PUTYAJIOB).

[omyTHO — 4YeM yxke "ropa", oOpa3syromiasicst Ha quarpamMe XviD'a — TeM Bblle KauecTBO
cxatus. Hannaue "BeixiiectaB” (T. €. HECKOJIBKMX HECMEXHBIX IIMKOB) YKa3bIBaeT HA TO, YTO B IIEPBOM
mpoxoac€ KOAEK HEBCPHO BBINOJHHUII pacdeT CXKHUMAEMOCTU BHJACOMATEpHala WU Ha ONPCIACICHHBIX
ClleHaX eMy KartacTpouyeckd He XBaTWIO OWTpelTa, BOT OH M CKajl HMX C HEONPaBJaHHO
3aBBIIEHHBIM Q  (Opyras BO3MOXKHAs TPHYWHA —  BBEIOOp TpOQHISL, OTrPaHWIUBAOIIETO
MaKCHMAaJIbHBI THKOBBIM OuTpeiir). OOBYHO yBenMUYeHHE OWTpeiTa MO3BOJSECT yNAINTH JIUIITHUE
MUKH, Cy3UB IIUPHUHY "TOPBI" U YBEIUUYUB TEM CaMbIM KaueCTBO.

3ameueno, yro XviD crTpagaeT XpOHMYECKHM ONTHMHU3MOM — K KOHIY (QHIbMa eMy
MIOCTOSIHHO HEJOCTaeT OWTpeiiTa M OH BBIHYXKJAEH yBenuuuBaTh Q, cxuMas (DUHAIBHBIE CLEHBI C
ropas/o XyIIIUM Ka4eCTBOM.



XviD Status =] |

[T Show me the internals!

— Framez— [uant Frame zize [bytes]———
Min Max Avg kdin bax  Awverage Total (k]
[ OP | 5493 2 | 10 |E.EE 2382 | 32814 | 7495 | 40242

| |
PAapF | 37706 | 2 | 15 |EI.E1 | 1z | 33407 | 2854 | 272323
E+OF | 117529 | 4 | 23 |1 4.5 | 3 | B464 | 433 | 5E534
T atal | 220733 | 2 | 23 |1 218 | 3 | 33407 | 1712 | 363163

™ e sioss windaw Avg birate (Kbps) o

Pucynok 16 nmarpaMmma KBaHTOBaHUsl GUJIBLMA, CKATOIO ¢ IePpeMEeHHBIM OUTpedTOM

Ilocme MHOTOYMCIICHHBIX 3KCHEPHMEHTOB, CXKaB B OOIIEH CIOXXHOCTH CBBIIIE _THICSUH
DVD-auckoB, aBTOp 3TOH CTaThbH MOJHOCTHIO OTKA3aJICsl OT JBYXIIPOXOJHOTO CXKaTUSl U TEIeph KMEM
(UIBMBI B OJTMH TIPOXO0/1 C PUKCHPOBAHHBIM Q.

Konex FFDShow no3Bosier oToOpakath B peajbHOM BPEMEHHU quantizer sl Kaxaoro u3 8x8
OJIOKOB W CTPOUTH JUAarpamMmy pa3MepoB CHKaThIX €IMOB, YTO HEBEpPOSTHO IMOJE3HO JIJIs
_OOBEKTHBHOM _ OIIEHKH KauecTBa BHAEOMaTepuaa (&). UtoO0BI 3a1€iCTBOBATH ATOT PEXKHM,
otkpoiite FFDShow (Ilporpammer > FDShow - Video decoder configuration), Haiimure BKIaIKy
"Visualization" wu B3Bemure ramouku "Quantizers" u "Graph", He 3a0bIB OTMETHTH U caMy
"Visualization" (wam cremaiiTe Toke caMoe BO BpeMs NMPOCMOTpa (puiibMa, KIUKHYB 10 MKOHKE B
cucreMHOM Tpee, koropyto FFDShow Oyner orobOpaxars, ecin B rpade "Try, Dialogs & Paths”
B3BECTH T'aJI0UKy HanpoTus "Show tray icon".

Pucynok 17 Busyanu3zanus quantizer'a u noctpoenue AuarpaMMsl pasmepa ¢gpeiiMoB B
peansHoM BpeMenH kogexom FFDShow

Juis mokagpoBoro mpocMoTpa (priibMa yIOOHO MCIIONB30BaTh OCCIUIATHBINA BHIECO-PEIAKTOP
AviDemux (http:/fixounet.free.fr/avidemux). KauecTBo coceaHmx KaapoB, 3aKOAWPOBAHHBIX C
pasnuuHbM Q MeHsieTcst BecbMa 3HaunTeabHO. OCOOEHHO 3TO XOPOIIO 3aMETHO Ha KPYNHBIX TUIaHaX,



KOTJla OTYETIWBO BHUJAHBI BOJIOCHI, TJla3a, PECHUIBI W TMpPOYHE TOHKHE YepThl Juila. To ecTb,
MPEIIOIaraeTcsl, YTO OHU JTOJDKHBI OBITh BUTHBI, HO BRICOKHH Q Bce "3aMbutuBact". ..

>>> gpe3ka syqywe yem DVD

Quantizer paBHbIi 3 00JagaeT OJHUM OYEHb WHTEPECHBIM CBOMCTBOM — yOHpas HammeHee
3HAYMMBIE JETald OH JEHCTBYyeT Kak OTIMYHBIN "OIyMoAaB", YTO BeChbMa AKTYyalbHO Ui OYHUCTKU
"3amrymnenHsix" DVD (a Takux cpeau HUX — OonbimHCTBO). Hike mpuBenens! asa kaapa. OquH —
¢ opuruHaieHoro DVD, npyroii mocne cxarust XviD'om ¢ Q = 3 u H.263 maTpuueii.

Pucynok 18 xaap c opurunanbHoro DVD (o0paTute BHMMaHHe HA LIYM)



PucyHnok 19 TOT e camblii Kaap nmocJjie cxaTus (Kyaa noaesajics mym?!



