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Ha ceropmsimnmii neHs ¢ ¢aiinoseiM ¢opmatom JPEG cBsi3aHO npakTH4ecKu Bce armapaTHOE U Ipo-
rpamMHoe oOecrieuenne. OTHAKO €CTh BCe OCHOBaHMS TOBOPHMTH, YTO €My Ha CMEHy uieT HoBbli ¢opmar JPEG
2000. BmecTo IMCKPETHOrO KOCHHYCHOTO IpeoOpa3oBaHms, sistromierocs 6asoseiM st JPEG, JPEG 2000
UCTIONB3yeT TexHojornio Wavelet-npeoOpa3oBaHuii, KOTOpasi OCHOBaHA Ha IPEACTABICHWH CHUTHAJA B BHIE
CYTIEPIIO3UIINH CHECIHANBHBIX (YHKIUH — BOJHOBBIX makeToB /1, 2, 3/. B pe3ymbpTare mpu TO# K€ KOMIIPECCHH
n300pakeHne Moryyaercs 6oJiee rajkuM U YeTKUM

B nanHO#l paboTe ImpUBOITCS PE3yibTaThl KOMIIBIOTEPHOTO MOEIMPOBAHUS IO CXKATHIO HEKOTOPBIX
KJIACCOB M300pakKeHWH C WCIIONBF30BAaHUEM O0OO0OIICHHBIX Mpeobpa3oBanuii Dypbe (IMCKPETHOE KOCHHYCHOE
npeoOpa3oBanue, npeodpa3oBanne Xaapa) W BelBieT-nipeoOpazoBanuii Ha 0a3e JPEG-texHosnorumii. Jta padota
SIBIISICTCS JIOTMYSCKUM TIPOJIOJKCHHUEM HCCIICIOBAHUI aBTOPOB, OMyOIMKOBAaHHBIX paHee /4/.

Wpess 3aMeHbl OJHOLBETHOTO H300paKEHHMsS KaK HEMOCPEICTBEHHOIO O0BEKTa  KOIUPOBAHHS
ko3¢ dunreHTaMu ero AByMepHOro npeobOpasoBanusi Dypre u3BectHa maBHO /5/. M300paxxeHue mnoasepraercs
YHATapHOMY INIpeoOpa3oBaHWIO, M MOJYyYEHHbIE B pe3yibTaTte KOod(QQUIMEHTH NpeoOpa3oBaHUsl KBaHTYIOTCS,
KOJIUPYIOTCS U TIEPEAAIOTCSI M0 KaHATY CBSI3W MJIM 3aIIMCBIBAIOTCS B ApXUB.

KommpoBanue mBeTHBIX H300paXKeHWH HAa OCHOBE OO0OOIIEHHBIX MpeoOpasoBaHuii Dypre B TepMHHAX
JPEG-TexHOI0THiT MOKHO TIPENICTABHUTH B BUIE OJOK-CXEMBI, H300paKeHHOU Ha puc. 1.
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Puc. 1. Cxema kogupoBaHuUs IIBETHBIX H300pakeHNH B TepMuHax JPEG-TexHOMOTHIA.

B cuny Toro, uro npeodpazoBanus Dypbe SBISIOTCS pa3IelUMbIMU, TO PE3YJbTAT BO3IACHCTBUS JIByMEp-
HOTO YHUTApHOTO IPeoOpa3oBaHUs MOXHO HaxoAuTh B JBa dramna. CHauyaina BBINOJHAETCS OJHOMEPHOE
npeoOpa3oBaHKeE 10 BCEM CTPOKAaM MaTPHIIbI H300paKEHHMs, & 3aTeM — I10 BCEM CTOJIOLAM MOJTY4YEeHHOW MaTpHULbl.
Sapo ogHOMEpHOTO KOCI/IHyCHOFO npeobpa3oBaHus It MyHKTa 3 (puc.1.) UMeeT creayomuil BUA:

L©o=-L1 ZX(m)L(R) 2NZX() Gt Jer. 0

B atoii hopmyiie X(m) 3HAYEHUE OTYETOB B CTPOKAX COOTBETCTBYIOLIUX pa60lmx MaTpHuL, MMOJIYYEHHbIX Ha
BropoMm wmiare JPG-rexnonoruit, L,(k) — KO3 PHUIUEHTHI TUCKPETHOTO KOCUHYCHOTO PeoOpa3oBaHMsl, a 3HAUCHHUS M
U k U3MEHSIOTCsl cOOTBETCTBEHHO OT () 10 N-1 u ot / 1o N-1 ¢ marom oxus. Crienyer 3aMeTHTh, YTO MHOXKECTBO
0a3MCHBIX BEKTOPOB
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(hakTHIecKH 00pa3yIOT KIIACC IUCKPETHBIX MHOTOWICHOB YeOrimena /6/.
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B cmydae wucmonp3oBaHUMS mpeoOpazoBaHWid Xaapa M HOITYYEeHHS KOX(PPHUINEHTOB HEOOXOAUMO
BBIYUCIIUTH MPEIBAPUTEIILHO 0000IIIEHHBIC POMEKYTOYHbIC CyMMbI Xaapa /7/:
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rne m=1, 2, ... logN;j=1,2, Lo , & JUTS BBIP@XKEHHsI, CTOSIIEr0 B KBaJPATHBIX CKOOKax m=m-1, k=2j-1.
CBOOOTHBIN WICH OMPEACIISIETCS BHIPAKCHHEM:
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_ (log N-1) (log N-1)
Co = N[Xk + X , (5)

npraeM 3Hauerus X' B (5) ABIAIOTCS MCXOJHBIME JAHHBIMU MATPHI] IPKOCTH H LBETHOCTH.

Ha mpakTuke, peanu3anus BewBieT-mpeodpazoBanuii (0s10k 3 puc.l). cBoAUTCA K MIPUMEHEHHIO OUOPHO-
2OHAILHBIX Belisllem-0a3ucos, B KOTOPLIX hopmyina pasznoscenus: (6) u popmyna cunmesa (7) SIBISAIOTCS OCHOBHBIMU.

Eciu {a;} — k03 dHULMeHTBl pa3okKEeHUsI OCTaTOYHOTO 4ieHa, To {b;} u {c;} —k03(PHULNEHTH COOTBETCT-
BEHHO HOBOT'O OCTaTOYHOI'O YJIeHa

b, = zhsazm ¢ = nga2i+s
§ s : (6)

AHAJIOTHYHO, €CJIA W3BECTHBI KO3 duimeHtsl {b;} u {c;}, T0 KO3OPHUIMEHTH {@;} MOXHO BOCCTAHOBHUTH
o ¢opmyiie

a, = zhsbm +8,Ci
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OTin4re 0T OPTOrOHAIBHOTO CITyYasi 3aKJII0YAeTCsS B TOM, YTO JUISl Pa3siOKEHUS M BOCCTAHOBJICHUSI CUTHA-
JIa WCIIONB3YIOTCS JIBE Pa3HbIe Maphl KBaApaTYPHBIX 3€pPKANBHBIX (QIIBTPOB: Mapa {h,g} MpH pa3loXEeHUH U Iapa
{h,g} npu BoccTanoBieHnn. OCHOBHOE YpaBHEHHE, B 3TOM CIydae UMEET BUJI

W) (@) + h(@ + mh (@ + 7)) =2.

st aTOr0 YypaBHEHHsI UMEETCSl CEMEMCTBO PELLIEHUM:
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rmue 5=0 — MHorouwieH [ebemn.

Ha puc. 2 npeacrasieHa 3aBucuMocTh KoddduimenTa cxatus oT cpeanekBagpaTndeckoi ommoku (CKO)
n300pakeHus Pepers mpu mcmons30BaHUN BEWBIET peoOpazoBanuii ¢ nByMs napamu GuisTpoB (A-long, B-short),
IUCKpeTHOTO KocuHycHoro mpeodOpasoBanus ([AKII-JPEG) u mpeoOpa3oBanuss Xaapa B CTPYKType jpeg-
TEXHOJIOTHHA.

[IpoBeneHHbIE UCCIIENOBAHUS U MOTYyYEHHbBIE Pe3yJIbTaThl O3BOJIAIOT TOBOPUTH O NEPCHEKTHBHOCTH MOJ-
Xoza oObeAMHEHMS CTATUCTHYECKMX METONOB KOAMPOBAHHUS, METOAOB Ha OCHOBE OOOOIICHHBIX OPTOrOHAJIBHBIX
®dypre 1 BeliBeT NpeoOpa3oBaHuil, a TaKKe CTPYKTYPHBIX METOJOB 00pabOTKM M300payKeHU, YTO MO3BOJMT Ha
NpaKTHKE pelaTh 331a41 NPeJesIbHO CXKATOrO OMHMCaHUsl OOBEKTOB KOJAUPOBAHUSL.
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3aBucumocTtb kKoadcpmuumeHTa cxxatna ot CKO (Pepers)
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Puc.2. 3aBucumocts k03¢ Purnenta cxxatus or CKO 1BeTHOTO H300pakeHU.
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FOURIER AND WAVELET IMAGE ANALYSIS IN A PLANE OF JPEG-PROCESS ENGINEERINGS
Ivanov V., Ljubarsky M., Lomonosov J.
National legal academy of Ukraine of name Jaroslava Mudrogo ( Kharkov, Ukraine)

For today all is coupled to file JPEG format practically hardware and the software. However there are all
foundation to speak, that to it on change there is new JPEG 2000 format. Instead of the discrete cosine conversion
being base for JPEG, JPEG 2000 uses a process engineering of Wavelet-conversions which is based on performance
of a signal as a superposition of special functions - wave packets. In outcome at the same compression the map turns
out smoother and precise

In the given operation outcomes of computer simulation on compression of some classes of maps with us-
age of the generalized Fourier transforms (discrete cosine conversion, conversion of Haar) and wavelet-conversions
are reduced on the basis of JPEG-process engineerings. This operation is logical prolongation of researches of the
writers published earlier.

The idea of changeover of the monochrome map as immediate plant of encoding by factors of its two-
dimensional Fourier transform is known for a long time. The map is exposed to unitary conversion, and the conver-
sion efficiency obtained in outcome are quantized, encoded and transmitted on a data link or note in archive.

Effectiveness of the circuit(scheme) of compression with usage of JPEG-process engineerings as a whole
depends on as far as well fulfills the role each of the conversions, producible during a process flow of encoding. So
the three-dimensional transformation of coordinates of color reallocates an energy between three components of
colorimetric exposition of the map with the purpose of its concentration. Two-dimensional conversion reallocates
then an energy of each component separately, concentrating it in narrow area of a spectrum.

The carried out researches and the obtained outcomes allow to speak about perspectivity of the approach of
join of statistical coding methods, methods on the basis of generalized orthogonal Fouriers and wavelet conversions,
and also structural methods of an image processing that will allow to solve tasks of extreme oblate exposition of
plants of encoding in practice.
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