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Pedepar: B pabore paccMaTpuBarOTCs HOBBbIE MOAXOMABI K LU(GPOBOH KOMIIPECCHU ayAMO M BHJIECO AAHHBIX HA OCHOBE AITOPHUTMOB
ONTHMH3UPOBAHHBIX JeNbTa-IIPeoOpa3oBaHuil BTOPOro MOPSAKA, XapaKTePHU3YIOIIUXCsl IPOCTOTOH pealli3aliiy, JOCTATOYHO BBICOKHM KadyeCTBOM
npeoOpa3oBanys, ycToWumBocThio. [IpobGiema obecrieueHus JOCTATOYHOrO KadecTBAa KOAWPOBAHMS pEIIAeTCs IYTEM HCIIOIb30BAHUS ITHUX
AITOPUTMOB B COYCTAHHU C OPHIMHANBHBIMH METOJHKAMU KOppeKuuu ommOok. I[IpuBOIsTCS pe3ynbTaThl SKCIEPUMEHTATbHBIX HCCICIOBAHHI
pa3paboTaHHBIX METONOB, 00CYKIAIOTCS MEPCIICKTHBEI HX IPHMEHEHHS B COBPEMEHHBIX CHCTEMaX CBS3H U TEICKOMMYHHUKAIIMH.

1. CoBpeMeHHbIe TeHAEHUNH B 00J1acTH UM(PPOBOIi KOMIIPecCUH Ay IHOBU3YyaJbLHOH MHpopManumn

Bomnpocsl KOMITAKTHOTO TIPEICTABICHAS ayAno W BHACO MH(OPMAINH C [enbio ee 3 (HEeKTHBHOTO XpaHCHUS
W TIepeladd MPUBICKAIOT BHUMAHWE CHENHANNCTOB HA MPOTSDKCHUH YK€ HECKOJBKHX ICCATHICTHH, IpUYEM,
HECMOTpS Ha CYIIECTBYIOIIEE MHOr000pa3ue METOAOB M ITOPUTMOB KOMIIPECCHH, MPOrPaMMHBIX M aIllapaTHBIX
ayZMo M BUJIEO KOJEKOB MHTEPEC K HUM He ociabeBaeT. DTO OOBACHIETCS OpPHEHTAIMEH TeX WIIM WHBIX METOIOB
KOJIMPOBaHHUs Ha KOHKPETHBIC NPWIOKEHHs yxXe Ha drarne pa3paboTku. C y4eToM IOCTOSHHO IOBBIIIAIONIMXCS
TEMIIOB BHEJPEHHs CPEACTB BBIUMCIMTEILHOM TEXHUKHM BO BCe c(epbl YeIOBEUECKOH IEATENbHOCTH a TaKxkKe
yBEIMYEHHEM 00BEMOB IIOUIEKaIei XpaHeHHIo, 00paboTke U nepenave MHGOpMaLMHK (B MEPBYIO O4Yepeab — TaKOH
"ynoOHOK" IS BOCIIPHUATHS, KaK ayJJUOCHTHAIBI U BHICOM300pasKEeHNs ), MOYKHO TOBOPHUTH, UYTO pa3paboTKa METOJIOB
ayauo W BHICO KOMIIPECCHH Ha CETOAHSIIHUM NI€Hb SBISETCA OMHUM W3 HamOojee MEepCHEeKTHBHBIX HANpPaBICHUI
pa3BUTHS HH(POPMAITHOHHBIX TEXHOIOTHH.

Oco0eHHOCTRIO U(POBOTO MPENCTABICHHUS ayIHO W BHUICO CHUTHAJIOB SIBISCTCS HANMYHE B HUX HE TOJBKO
CTATHCTUYECKUX, HO M TICHXO(HU3UOJOTHIECKHX H30BITOUHOCTEH, d(DPEeKTHBHOE yCTpaHEHHWE KOTOPBIX ITO3BOJISIET
IOOUTBCS OoJiee BBICOKOH CTENEHH CXKaTHs M B TO JK€ BpeMsl HE OKasbIBACT CYNIECTBEHHOTO BIHMSHUS Ha HX
BOCIIPUSITHE YETIOBEKOM.

OCHOBHBIMH XapaKTEPUCTHUKaMH, OKAa3bIBAIOIIMMH BIMSHHAE Ha HCIIOJIb30BAaHWE TOTO WJIM HHOTO METOJa
KOIMPOBAaHMS JUIl LEJNeH OIPENeNICHHOTO NPWIOKEHUS, SBISIOTCS S(GQEKTUBHOCTh AITOPUTMAa KOJMPOBAHMS
(cooTHOmEeHNEe Ko3((UIMEHTa CXKATHA W CTENICHW COOTBETCTBHS BOCCTAaHOBJICHHOTO CHTHAlla HCXOJHOMY) H
TPYIOEMKOCTh €T0 peajH3ali. 3HAuWTeNbHas YacTh W3BECTHBIX IOJXOJO0B B JaHHOW OOJIACTH A TOCTHXKEHHS
MaKCHMaJIbHOH 3] (EeKTHBHOCTH KOJMPOBaHMS 0a3MpyeTcsl Ha NEpPEeBOJE U IOCIEAYIONIEM CXKaTHH CHTHAJIOB B
4acTOTHOW oOmacth (¢ wucmonb3oBaHueM @Dypbe-MoJA0OHBIX TpeoOpa3oBaHWN B COYETAHWH, B YACTHOCTH, C
SHTPONMIHBIMHA MeTOo/aMH). B To e BpeMs M3BECTHA BBICOKAs TPYIOEMKOCTh TAKOTO POJa alTOPUTMOB, UYTO BIICYET
3a co0o0ll BBICOKHE TPeOOBAHMS K BBIYHCIHUTEIFHONH MOITHOCTH HE TOJNBKO KOAWPYIOIIEro, HO M JACKOAWPYIOIIEro
000pyIOBaHUs, a B Cilydae WX amlapaTHOW peam3aIliii — BRICOKYIO CTOMMOCTH CHEIHAIN3UPOBAHHBIX IJIAT ayAHO U
BHZICO KOMITPECCHH.

[upoko ucroap3yeMble paHee arOPUTMBI KOMIIPECCHH CHTHAIOB HA OCHOBE MTO3JIEMEHTHOTO KOTUPOBAHNS,
XapaKTepu3yIoIKecss IMPOCTOW peann3alnid M BbICOKMM ObicTpoaerictBueM (MKM, muddepenumansuas KM,
JIeTbTa-MOYJISIINS) BCIIEACTBHE MX HHM3KOHM 3((EKTUBHOCTH CXKAaTHs 3a4acTylo HE MOTYT oOecneduTs 3(deKTHBHOE
XpaHeHHE BHICOM300paKEHUH 1 ayAMOCUTHAJIOB MM MX IIepeiady 10 MMEIOIIMMCS KaHallaM CBSI3H.

B nannoii pabore paccMmaTpuBaeTcs IOAXOJ K IM(POBOMY KOJMPOBAHMIO ayAWO CHUTHAJIOB |
BUiconH(pOpManuy Ha OCHOBE OPHIMHAIBHBIX aJTOPHUTMOB ONTHMH3UPOBAHHBIX JEJbTa-TIPEOOPa30BaHUIl BTOPOTO
mopsiaka. [IpuMeHeHHWe ATHX aNrOPUTMOB TO3BOJIAET OOECIICYNTH YBENWYCHHE OTHOIICHUS CHTHAL/IIYM TIpH
KOAWPOBAaHNM CHTHAJIOB, XapakTepu3yercss cinaboil YyBCTBHTENBHOCTBIO AaNNPOKCHMHUpYMOHmeH (yHKOUHM K
KpPaTKOBPEMEHHBIM BO3MYIICHMSAM (IIOMEXaM) HE3aBHCHMO OT MX aMIUIUTYZBI, ONTHMH3ALUEH 10 OBICTPOIEHCTBIIO
OTpabOTKH CKadka (TIEpEXOAHBIN MPOIIECC) MOIYIUPYEMON (QYHKIINH, & TaK)Ke M0 TOYHOCTH B KOHIIE ATOTO TIpoIiecca,
AITOPUTMHUYECKOW MPOCTOTOM peann3aliiy, OAHOBPEMEHHBIM CTIAKHBAHUEM M CXKAaTHeM (YHKIIUH 32 CYET 3aMEHBI
MTOTHOPA3PSAOHBIX OTCYETOB HCXOAHOTO CHTHANA OIHOPA3PSAHBIMH 3HAKAMH KBaHTOB BTOPBIX pPa3sHOCTEH
JeMOAyTupoBaHHOM (yHKIwMH [1,2].

Hcnons3oBaHue  BBICOKONPOM3BOJMTENBHBIX  QJTOPUTMOB  JEIbTAa-MOIYJISIIMM B COYETaHUH  CO
CTEIUANTbHBIMA  METOJMKAMH, TO3BOJIIIOUIMMH OOECIIEUNTh JOCTaTOYHOE KadeCTBO KOAMPOBAHHUS CHIHAJIOB
(cpaBHUTENBHBIE OLIEHKH CM. HIXKE), ITIO3BOJISIET TOBOPHUTH O MEPCIEKTUBHOCTH NMPAKTHYECKOTO MPUMEHEHHST METO/IOB,
OCHOBAHHBIX Ha II03JIEMEHTHOM KOJUPOBAHMH, U 00 MX 3(p(HEeKTHBHOCTH, MPHOIIKAIONIEHCS K METOAaM KOJAMPOBaHUS
¢ ®ypbe-11oJ0OHBIME IPE0OPA30BAHHUSIMH.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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2. Ilu¢ppoBas komnpeccusi BUIeOU300paKeHN HA OCHOBe AJITOPUTMOB ONTHMHM3MPOBAHHBIX /1eJIbTAa-
npeodpa3zoBaHuii BTOPOro NopsiakKa

Hcnonp3oBaHWE TEOPHH ONTHMHU3MPOBAHHBIX JAENBTA-IPEOOPAa30BaHMS BTOPOTO IOPSAKA ITO3BOJIMIO
MOJTYy4YUTh PabOTOCIOCOOHBIE AJITOPUTMBI C BBICOKOH CKOPOCTBIO W3MEHEHHMS AaIMOKCHMHUPYIOIIEH KPHBOH, UYTO
00yCIaBIMBaeTCs MHOTOPA3PSAAHBIME IEPBBIMH PA3HOCTSIMH AEMOAYIHPOBAaHHOW (yHKInH. ONHAKO COBPEMEHHBIC
Tpe6OBaHMSI K KadeCTBEHHBIM XapaKTEPUCTHKAM XpPaHUMBIX M MEpPElaBaeMbIX H300pakeHWH NPUBEIH K
HEOOXOANMOCTH HUCIIOJIb30BaHUSI B COYETAHUM C AITOPUTMAaMHM JeIbTa-IPeoOpa3oBaHUl JOIOJHUTEIBHBIX METOAMK,
00ecreynBalonX 33/[aHHOE KaueCTBO KOJIMPOBAHHSI.

CyTh pa3padOTaHHOTO METOJa IOKaJPOBOH KOMIIPECCHH BHAECOM300paKEHHH COCTOMT B IOCTPOYHOM
KOJMPOBAaHHN YYaCTKOB M300paKEHHUS alrOpPUTMaMH ONTHMH3HPOBAHHBIX JEJIbTa-TIPe0OPa3oBaHUi BTOPOTO MOPSIKa
C ToOcHenyromeil Koppekuued OomuOOK JeibTa-mpeoOpa3oBaHMsl Ha ydacTKaxX, TA€ 3Ta OIIMOKa IpeBBIIIaeT
OIIpENICIEHHOE MpPENeNbHO JOMyCTUMOE 3HadeHue. J[as KOpPEeKUMU HUCIONb3YIOTCA alrOpUTMBI, OCHOBAaHHBIE Ha
NPUHLOUIIAX YCEYEHHOro ONOYHOrO0 KOAUPOBAaHHA, TAKXKE XapaKTCPHU3YIOIIMECS BBICOKOW TPOCTOTOM u
MIPUCTIOCOOIIEHHBIE A1 COXPAHEHNS BBICOKOYACTOTHON COCTaBIIIOIIEH CIIEKTpa OIIHOKH.

Ananranus Kozepa K XapakTepy HCXOIHOTO M300pakeHHs MO3BOJIMIN COKPATHTh 00BEM BBIXOJHOTO MOTOKA
3a CYeT aHajM3a OIMMOKW KOAMPOBAHMS ydacTKa Tocje Kaxaoro "mpoxoga" Kojepa W MPUMEHEHHE CIeAyIOIIero
YPOBHS KOAUPOBAHUS TOJIBKO B CIIyd4ae HEOOXOIUMOCTH.

IIpn mnpoBeneHMH OKIEPUMEHTAIBHBIX MWCCICIOBAaHUN aIrOPUTMa KOIWPOBAHUS W300pakeHHH ObUIH
TIOJTy4eHBbl KO3(GHUIMEHTHI CxKaTHA B cpeaHeM nopsaka 11-13 pa3 u orHomeHus curnan/mym nopsiaka 31-32 nb 6e3
nIpeABapuTeabHON 00paboTki n3obpaxenus. [Ipn 3ToM BH3yanbHOE KayecTBO 3aKOAMPOBAHHBIX M300paXKCHUH OBLIO
COINOCTaBUMO ¢ MexayHaponHeM crangaproM JPEG (mpu pashune B cpexnem okono 2-3 n1b B moasdy JPEG).
HexoTopblif mpourpelll B cTENeHH cxaTus (B cpeaHeM, okono 1.1 pa3a) KOMIICHCHPOBAJICS CYIIECTBEHHBIM
TIOBBIIIEHUEM OBICTPOJICHCTBHUS B IEPBYIO OUEPEab alTOPUTMa BOCCTAHOBIICHUS N300pakeHus (B 2.7-3.0 pasa).

CrnemyeT OTMETUTD, YTO MPUBEICHHBIC PE3YIbTATHI IKCIIEPUMEHTAIBHBIX HCCIIEA0BAHUN OBLIN MOTYYEHBI Ha
Habope TECTOBBIX HM300paKEHHUH, BKIIOYAIOIINX TpadUUecKue NaHHBIC Pa3IHUYHBIX THUIOB: (QoTorpaduu, TaOJIHIIbI,
PHUCYHKH, TEKCTYPBHI.

3. HudppoBasi KoMmpeccHsi ayIHOCHTHAIOB HA OCHOBE AJTOPHTMOB ONTHMH3HMPOBAHHBIX AeJbTA-
npeodpa3zoBaHuii BTOPOro NopsiakKa

Hapsngy ¢ TexHomorusiMu, OpUEHTUPOBAHHBIMHM Ha JOCTM)KEHHE BBICOKOTO KauecTBa ayquo KOIUPOBAaHUS,
HarpuMmep, B 3Byko3amucu (crangapr MPEG, Layer III) n omimuarommMucst KpaiiHe BBHICOKMMH TpPeOOBaHUSIMH K
BBIUUCIIUTENBHOI MOITHOCTH, JOCTATOYHO MIMPOKOE PACHPOCTPAHEHUE NPU KOMIIPECCHU ayJUOCUTHAJIOB TOIYyYMIN
QITOPUTMBI Ha OCHOBe modneMeHTHOro komupoBanus (MKM, JJUKM wu T.1.). DT0 O0OBSCHSETCS LIMPOKUM
UCTIONIB30BaHUEM IIOJJOOHBIX CX€M B OBITOBBIX CHCTEMax CBS3M C Oojiee HM3KMMH TpeOOBaHMAMH K KauyecTBY
KOJIMPOBaHUs, HAPUMeED, B TENe(OHHH, I7Ie OJHUM W3 ONPENEISIONMX (aKTOPOB SBISETCS CTOMMOCTH amnapaTyphl,
a 3HAYHT U TPYTOEMKOCTh aJIrOPUTMOB 00paOOTKHM CUTHAJIOB.

B pa3zpaboraHHOM MeTone CKaThe ayJUOINOTOKA JOCTHUTAETCsS MpH MoOJ0YHONW 00paboTKe ayauo CUTHAaIA
ITOPUTMaMH ONTHUMU3UPOBAHHBIX JEIbTa-MPe0Opa30BaHUl BTOPOTO IOPSAAKA 3a CUET 3aMEHbI IOJIHOPA3PSIIHOTO
npeactasiaeHuss UKM-oTcueToB B BHIE IOCIEIOBATEIBHOCTH OJHOPA3PAIHBIX 3HAKOB KBAHTOB MOAYSUH. Jlyis
BOCCTAHOBJICHHSI OJHOTO OTCUETA CUTHAJIA TPEOYETCsl MOpsKa 2-X ONeparIyil EJIOUHCIEHHOTO CIIOXKECHUSL.

Oco0OeHHOCTBIO pa3pab0TaHHOIO MOJXOJa SBIAETCS BO3MOKHOCTh HMCIOIB30BAHUS KOAEPa KaK B PEKUME C
TIOCTOSTHHOW CKOPOCTBIO BBIXOJHOTO TOTOKA (IIPU IrapaHTHPOBAHHON MPOITYCKHOM CIIOCOOHOCTH KaHajia CBSI3H), TaK U
B peXuMe paboThl C ajanrtanueil CKOPOCTH BBIXOJHOTO MOTOKA K (PaKTHYECKOW IMPOITyCKHOM CIOCOOHOCTH KaHana
cBs3u. Peanmsanms pexkuma paOoOThl KOJEKa C IEPEMEHHOH CKOPOCTBIO B MHOTOKAHAJIBLHOM CHCTEME PEYeBOTO
YIUIOTHEHUSI TO3BOJISIET O0ECHEYHTh IMPEAETbHO BBICOKOE KadyecTBO KOIMPOBAHUS C YYETOM IIPOIYCKHOU
CIIOCOOHOCTH KaHaljla CBSI3M M KOJIMYECTBA 3aJeHCTBOBAHHBIX a0OHEHTCKUX JIMHHUU. J[pyroil o0iacThi0 MpUMEHEHUS
TaKoOro peKuMa paboThI ABJSIETCA pa3paboTKa CUCTEM OOMeHa 3BYKOBBIMH COOOIIEHUAMH B IP-ceTsix ¢ kommyTarueit
MIAKETOB, I/I€ CKOPOCTh BBIXOJHOTO MOTOKA KOJAEpa afanTUpyeTcs K TEKyIIeH NPOIyCKHOW CHOCOOHOCTH KaHana
CBSI3H, OLICHUBAEMOH 10 KOJMYECTBY JOUICAIINX [0 aJpecara MaKeToB.

Cnemyer Takke OTMETHTh YHHBEPCAIBHOCTh Pa3pabOTaHHOTO MOAX0Ja, T.€. BO3MOXKHOCTh KOJUPOBAaHMS Ha
OCHOBE €IMHOTO aJITOPUTMHYECKOTO amapara ayIUOCHTHAJIOB PAa3IMYHBIX THIOB M C PAa3IHYHBIMU YacCTOTaMHU
JVCKPETH3aLUN: Tene(OHHAs pedb, ITMPOKOIIOIOCHAS PeUb, MY3bIKaJIbHBIN ayJMOCUTHAIL.

IIpoBeneHHBIE  SKCHEPUMEHTANbHBIE MCCIEJOBAaHUS MO3BONMIM  IOJYyYUTh IOKA3aTeNd  CIOBHOM
pa3bopUNBOCTH peueBBIX CHTHAIOB OT 87% (IIpH CKOPOCTH BBIXOAHOTO IMoToka koxepa 8 Kowur/c), mo 100% (mpwu
ckopoctu 32 Kour/c u Boie). CpaBHUTEIbHBIC CYOBEKTUBHBIE OLICHKH KAauecTBa KOJMUPOBAHUS 10 5-0ambHON mIKase
MOS cTaHAapTHHIX IIOJXOIOB M pa3paboTaHHOrO MeToja ISl Pa3iM4YHbIX TUIIOB ayJHOCHTHAJIOB HPHUBEICHBI B
tabmuue 1 [3].
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Tab6muma 1
Tun ay/IMOCUTHaA, YacroTa Brixognoii Buros Ha Onen
o0nacTh ucnosib3oBaHus | Cxema KOJUPOBAHUS TUCKPETH3AIIHH, MOTOK  (MOHO), Ka
KTy K6ut/c oTeIeT | Mos

pedb, TenedoHus CELP 8 8.0 1.0 3.9
pedb, TenedoHus pa3paboTaHHBIH METOJ 8 8.0 1.0 2.3
pedb, TenedoHus CELP 8 16.0 2.0 4.1
pedb, TenedoHus pa3paboTaHHBIH METOJ 8 16.0 2.0 4.0
pedb, TenedoHus G.721 ADPCM 8 32.0 4.0 4.1
pedb, TenedoHus pa3paboTaHHBIH METOJT 8 32.0 4.0 4.4
peyb, paJvoBelIaHNe G.722 16 48.0 3.0 3.7
pevb, paIuoOBEIIaHNe G.722 16 56.0 3.5 4.0
pevb, paIuoOBEIIaHNe G.722 16 64.0 4.0 4.1
peyb, paJvoBelIaHNe pa3paboTaHHBIH METOJT 22 22.0 1.0 4.1
peyb, paJvoBelIaHNe pa3paboTaHHBIH METOJT 22 44.0 2.0 4.5
MY3bIKaJIbHbII CUTHAJ MPEG Layer | 44 224.0 5.1 5.0
My3BbIKaIbHBIA CUTHAI MPEG Layer II 44 192.0 4.4 5.0
MY3bIKaJIbHbII CUTHAJ MPEG Layer III 44 64.0 1.5 4.9
MY3bIKQJIbHBIA CUTHAIT pa3paboTaHHBIH METOJ 44 44.0 1.0 2.0
MY3bIKQJIbHBIA CUTHAIT pa3paboTaHHBIH METOJ 44 88.0 2.0 3.6
MY3bIKIbHBIN CHUTHAI pa3paboTaHHBIH METOJ 44 176.0 4.0 4.7

4. 3aka104eHue

IIpocToTa anropuT™MOB 00paOOTKH TO3BOJISAET AP HEKTUBHO UCTIOIH30BAThH MPEIIOKESHHBIN aBTOpaMH TIOIXO
mpu pa3paboOTKe BHICOKONPOU3BOAUTEIBHBIX CHCTEM IH(PPOBON KOMIIPECCHU ayIuO- BUACOCHTHAJIOB B PEalbHOM
Maciutade BpeMeHH. Hu3kas CTOMMOCTD M JOCTATOYHO BBICOKAs 3(h(HEKTUBHOCTh TAKUX KOJCKOB ITO3BOJISICT TOBOPHUTH
0 TEPCHCKTHBHOCTU WX MPUMCHEHUS KaK B KOMIIBIOTCPHBIX CHUCTEMaX, TaK M B CHUCTEMax BHUJICOCBSI3H, OXPaHBI,
MIPOBEACHUS BUICOKOH(EPEHIMHA, MHOTOKAHAILHOTO YIIOTHCHUST AOOHCHTCKUX JIMHUI B KaHalaX TeIe()OHHOU CBS3H,
pH pa3pabOTKe CHCIHATH3UPOBAHHBIX BEIYUCIUTEIBHBIX MOIYIICH.
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Abstract. New approaches to digital audio and video compression based on stable, high-efficient, simple to implement algorithms of
optimized second order delta transformations are proposed. The problem of supporting enough coding quality is solved by using of that algorithms
in conjunction with original error correction techniques. The results of tests are given. Prospects of applying in telecommunications are discussed.

Modern trends in audio and video compression

The problems of audio and video bit rate reduction for purposes of their effective storage and transmission
have being attracted some last decades. Though there are a variety compression techniques and software or hardware
codecs this problem has being actual. It is explained by development of every compression scheme for particular
applications. Penetrating of computing systems to all fields of human activity and increasing of information content
(especially suitable for human perception such as audio signal and video pictures) allow to consider audio and video
compression as one of the most perspective branch of information technologies.

The main properties of compression scheme are their measure bitrate/quality and complexity (computational
requirements). The considerable proportion of known coding schemes are based on frequency domain coding (usually
with using Fourier-like transformations in conjunction with entropy coding) to achieve the minimum of bitrate/quality
ratio. It is known that high complexity of such approach leads to high computational requirements for coding and
decoding or to high cost of specific hardware.

The known algorithms for pel-by-pel coding (PCM, ADPCM, delta-modulation) used before and featured by
low complexity now are unable to provide cost-efficient audio and video storage and transmission due to their low
compression efficiency.

The approach to digital audio and video coding based on original algorithms of optimized second order delta-
transfomations is considered in this paper. Applying of that algorithms allows to provide signal/noise ratio increasing is
characterized by low sensitivity of approximate function to short-time disturbances independently of their amplitude,
optimization of step response by speed (transient), optimization of accuracy at the end of transient, low complexity,
integrated smoothing and compressing by means of substitution of full range source samples by single-bit digital
representation of second order difference signs [1,2].

Digital video pictures compression technique based on optimized second order delta-transformations

Applying of the theory of optimized second order delta-transformations allowed to get serviceable
algorithms with high speed variation of approximate function due to multi-bit first order differences. But high modern
requirements to image quality causes using of special error correction techniques in conjunction with delta-
transformations algorithms.

The essence of developed technique for video frame compression is row-by-row coding of image segments
with delta-transformations algorithms using and following error correction on the segments with non-tolerable error.
The coding techniques based on block truncation coding (BTC) are used for correction.

Coder adaptation to local image activity reduces bitrate through analysis of error after each step and
conditional applying of next level coding.

The main results of comparative experiments are following: compression ratio is about 11-13 under
signal/noise ratio about 31-32 dB and subjective quality of decompressed image very closed to one of JPEG. Non-
significant loss of compression ratio by our approach is overcomed by appreciable gain of performance (2.0-3.0 times
as large).

Digital audio compression technique based on optimized second order delta-transformations

In proposed method audio stream compression is achieved by substitution of multi-bit source samples by one or
more single-bit delta-modulation quants. Only about two integer additions are required for a sample decoding.
The advantage of developed approach is possibility to transmit bit stream over channels of limited guaranteed capacity
such as dial-up telecommunications channels and to support variable-rate coding in packet-oriented networks and in
multichannel system of speech compression. It is necessary to mention about possibility of different type source audio
coding (telephone speech, wideband speech, wideband audio) based on unified algorithmic scheme.

The main results of experiments are following: word intelligibility is from 87% (at bitrate 8 Kbit/s) to 100% (at
bitrate 32 Kbit/s and more). Results of subjective quality tests are given in Table 1 [3] for comparative evaluation.
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Tablel
Compression technique iz};nzphng Rate, ]cgli;rr?rtl;), I(éé?t‘(’;le ];;t;lplger MOS
Telephone speech CELP 8 16.0 2.0 4.1
Telephone speech Proposed scheme 8 16.0 2.0 4.0
Telephone speech G.721 ADPCM 8 32.0 4.0 4.1
Telephone speech Proposed scheme 8 32.0 4.0 4.4
Wideband speech G.722 16 48.0 3.0 3.7
Wideband speech G.722 16 56.0 3.5 4.0
Wideband speech G.722 16 64.0 4.0 4.1
Wideband speech Proposed scheme 22 22.0 1.0 4.1
Wideband speech Proposed scheme 22 44.0 2.0 4.5
Wideband audio MPEG Layer | 44 224.0 5.1 5.0
Wideband audio MPEG Layer II 44 192.0 4.4 5.0
Wideband audio MPEG Layer III 44 64.0 1.5 4.9
Wideband audio Proposed scheme 44 44.0 1.0 2.0
Wideband audio Proposed scheme 44 88.0 2.0 3.6
Wideband audio Proposed scheme 44 176.0 4.0 4.7

4. Conclusion

Simplicity of processing allows effective using of proposed approach in developing high-performance systems
of audio- and video- digital compression in real time. Low cost and enough effectiveness of such codecs let them to find
wide employing as in computing systems as in videocommunications, videoconferencing, security, multichannel
compression in telephony, in developing specific compression hardware etc.
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