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This paper considers a method for transform-domain energy compaction of
broadband signals based on optimal permutation approach. This permutation is
matched to a given transform domain in the sense that its goal is to produce a
permuted signal that resembles one of the basis functions as closely as possible.

CxaThe aHHBIX C TIOTEPSIMU - 3TO METOJ CHKaTusl, IPU KOTOPOM CTEIEHb
OTJIMYKS PACIAKOBAHHBIX JAHHBIX OT HUCXOJHBIX HE CYLIECTBEHHA C TOYKH
3peHUs WX AdalIbHeHIero npuMeHeHus. CkaThe ¢ NOTepsIMU UCIIOJIb3YeTCs TaM,
rae u3-3a OOJbIIMX pa3MepoB (aillIoB CTENEHb CXKaTHs OYEHb Ba)KHa, U €CTh
BO3MO>KHOCTb IOKE€PTBOBATh JI€TAISIMH HE CYLIECTBEHHBIMU JUIS BOCIIPUSATHUS
3TOW MH(POPMALIMU YEJIOBEKOM, HallpUMep, [l BUAEO, FpaduKy, 3ByKa U T.1I.

B pabGore [1] mnpemyokeHa OpUTHHAlbHAs UAes, MO3BOJIAIOIIAS
OCYIIECTBUTh C)KaTHE C MOTEPSIMU C MOMOLIbIO ONTHUMAIBLHON MEepecTaHOBKHU.
NznoxxuM KpaTtko cyTh MeTona. [[ns 3Toro BXOAHAs MOCIEI0BAaTEIbHOCTh
JOJKHA OBITh KaK MOXHO OJIM>Ke K OJHOW M3 0a3MCHBIX (QYHKIUI JUCKPETHOIO
npeodpazoBanusa Dypee (IAI1D). To ectb HEOOXOAMMO TOOUTHCS HAWITYUIIETO
corlacus  YIJIOBOM  (QYHKUMM  BXOJHOW  TOCJEIOBAaTENIbHOCTH  IOCHE
MepEeCcTaHOBKU C YIJIOBOM (yHKIMEW HeKoTopoil 6azucHor ¢yHkiuuu [I1D. B
JaJIbHEHIIeM 3TO MOXKET IIOMOYb HaM OCYIIECTBHUTh IepepacnpeesieHrne
MOILHOCTEW, JOOUThCA 3aTyXaHUs BEPXHUX U YCHJICHUS HM)KHHUX 4YacTOT U, Kak
UTOT, MOJY4YUTh HEOOXOIMMOE CiKaThe u300paxkeHus [1].

[TosicHnM M3II0’K€HHOE Ha MpuMepe. PaccMOTpuM Mocie10BaTeIbHOCTb:

x(n) = A-exp(j - p(n),
rne A — KoHcTaHTa, p(n) — yrioBas GyHKIUS (PUKCUPOBAHHOW IJIMHHBI N , j —
MHUMas eIMHULA. YTIOBYIO (DYHKIHMIO 3TOM BXOJHOM MOCIEA0BATEIbHOCTH Mbl
Oyaem cpaBHUBaTh ¢ OmopHouM «(n)=2rx-k-n/N mod(27). ONTUMaIbHYIO

NepecTaHoBKY ¥ *(n) B rpyIine BceX nepecTaHoBok (G OyJeM UCKaTh TakK:

% : : N-1 2
FT=argmin,q mlnke()’T_l Zn:0| p(l”(l’l)) - a(n) | - (1)
B [1] uznoxena cinenyromas reopema. Ilycts o(n) n $(n) — coptupyromme
nepecTaHoBKU A1 p(n) M a(n) cooTBETCTBeHHO. Toraa, mpu GUKCHPOBaHHOM
k , onTuManbHas epecTaHOBKa 3a7aeTcs ypaBHeHUeM #(9(n)) = ¢(n),Vn .

Omupasich Ha TOJIBKO YTO CPOPMYIUPOBaHHYIO TeOpeMy, MpoIecc MoucKa
ePECTaHOBKH 7 * (1) MOXHO ympoctuth. Ilycte h, u h, - rHcTOrpamMmsl
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The paper employs technique of Person’s curves to approximate and
discover properties of the DCT coefficient densities of JPEG images. In
particular, the conducted research has shown that beta distribution of the 2-nd
type provides good agreement with the empirical data. Despite the fact that our
research is focused on JPEG images, research output is going to be applicable to
a much broader selection of contemporary image formats as many of them are
DCT based.

BiIMITHOIO PHCOI0 CYYacHOCTI € MOXIIMBICTH OIEPYBaTH BEINKIMHU
obcsaramu gaHux. J[ns epekTHBHOI mepenadl Ta 30epiraHHA MYITUMEAIIHIX
JIaHIIX 3aCTOCOBYIOTH METOI CTUCHEHHS 13 BTpaTaMu iHpopmarii. Taki MeToaun
Xo4a 1 He 3a0e3MeuyoTh 30epiraHHs 1JeallbHO TOYHOTO 300paskeHHs abo ayaio
3aIICy, ale JO3BOIAIOTh 3HAYHO 30UIBIIMTH KOe(INIEHT CTHCHEHHS B
HOpIBHSAHHI 13 METOJaMIl CTHCHEHHS 0e3 BTpAT 3a PaxXyHOK HE3HAYHOIO UL
CIIPUITHATTS JTFOAIHI CIIOTBOPECHHS.

3a3Bu4ail METOAN CTICHEHH 13 BTpAaTaMH IIPAIlOIOTh Y IPOCTOPI ASSIKOrO
[IepETBOPEHHS, 1[0 Ma€ BIACTHBICTh KOMIAKTU(hIKYBATU CHEpPrilo HepeTBOPIO-
BaHoro cmruamy [l1]. Taxk, skmio, BigmoBimHO g0 anroputMmy poGotu JPEG,
po30uTH 300pakeHHs Ha OIOKH po3MipoM 8X8 miKceliB, a MOTIM 3aCTOCYBaTH
10 HUX JBOMIpHE AICKPeTHe KocuHycHe meperBopeHHs (JIKII), 1us KoKHOro
GJI0KYy OTpHMAaeMoO HOTO YacTOTHE IpeJCTaBIeHHI. 1106yayBaBIIN TiCTOrpamMy
PO3IOALTY KOXHOI 3 YACTOTHHX CKIJOBHX MOXKHA 3ayBaKHTH, ILIO IS
OUIBIIOCTI HATYpambHIX 300pakeHb EMIIpUYHA IMUIBHICTH iMOBipHOCTI AC
JIKII xoe(ilieHTIB BUABIETHCS CUMETPHYIHOIO BITHOCHO HYILA.

Ko M1 MaeMo CIIpaBy i3 CTUCHEHHSIM 300pasKeHHs, 0Apa3sy MOCTAlOTh ABa
CYTTEBUX IMTaHHI. A caMe: BUOIp ONTUMANBHHUX IIapaMeTpiB alrOpHIMY
CTHCHEHHS 300paKeHHs, TAaKUM YHHOM a0l JOCSITH HAfKpamoi sKoCTi
300pakeHHs 3 OTILIAY Ha HOro po3Mip, abo HABIIAKM: FApaHTYBAaTU HalMEHIIHiT
PO3MIp CTHCHEHOTO 300pakKeHHS IpH 3aJaHlil SAKOCTl. AJEKBaTHO MiiGpaHi
cratuctiyal Mojeni JIKII koedimieHTIB BHPINIYIOTH OOHBA 13 3a3HAYCHIX
BUIIe IMTaHb. Ha @pakIumi 9acTo BHKOPHCTOBYETHCS AalpOKCHMAIIL 3a
nmonoMororo posmoxiny Jlammaca [2]. JIng JocArHeHHA OUIBINOI TOYHOCTI
aIpOKCHMallii BapTO BUKOPICTOBYBATH y3aralbHEeHUI rayciB po3moain [3].

IHTYITHBHO 3pO3yMiNO, 1 Il¢ IIATBEPIXKYETBCS EKCIEPIMEHTaTbHIMI
JOCIypKeHHAMH, 1o Qopma emmipmysoro posmoxury JKII kxoedirieHTiB




[image: image22.jpg]BU3HAYA€TBCS ~ CIPYKTYPHIMU  OCOONMBOCTAMII — II€BHOTO  300pasKCHHS.
Hampuxinazg, s 300paxeHb, IO MICTATh y CBOEMY CKIaJl CYTT€Bl 00TacTi
MOHOTOHHOCTI, posmoxin Jlammaca IIOTaHO Y3TOKYETHCS 3 EMITIPHIHIMII
JAaHHIMH, ODKe 3a0esledye  HENPHNHATHY TOYHICTE  IIPOTHO3YBaHHS
(OLIHIOBaHHSA) SKOCTI 300paskeHHs (IO € CYTTEBUM M 3aJad Kommpecii
300paxkeHp). Haprakm, mms 300pakeHb 3 SPKO BHPAKCHIMH TEKCTYPHIMII
o3HaKamu, Mozeis Jlamaca jo6pe cipanboBye. TakuM 9HHOM, A7 KOPEKTHOIO
BpaxXyBaHHS CIPYKTYPHHX BIIACTHBOCTEH 300paKCHHA IIPH OLIHIOBAaHHI
(nmporro3yBanHi) sKocTi crucHeHUX JPEG 300pakeHb CIIlf BHKOPHCTOBYBATU
anpTepHaTHBHI ~ Mojemi  posmoxury JKII  koedimientis.  Edexrusne
3aCTOCYBAaHHS TaKHX Mojeneil MOXIIMBE JIMIIE 33 YMOBH, IO BOHU He GYAYTH
HAJTO CKIAJHIMI Ta MAaTUMYTh CKOHOMHI 3 OOUNCIIOBANBHOI TOYKH 30py
METOAN OLIHIOBAHHA iX IIapaMeTpiB.

IluM BuMoraM 3afoBiLNBHsE cucTeMa KpuBux IlipcoHa, 30kpema GeTa-
posnozin 2-ro poxny [4]:

L
f(x)oc—H— —0<x<00, (1)
A+[xpPe
ne p, g — IApaMeTpH pO3NOALTY, 3HAYeHHS SKIX BI3HAYAETHCI 32

METOZOM MOMEHTIB 3 ypaxyBanuiMm f(0).
3ayBaxuMo, 1o npu p =1 (1) ctae posmoxinom Sallee [5]:

X) oC qu —o0 0
f(x) (1+s) s <x< 2)

e g >1, s >0 — mapameTpn po3moALTY.

IIpoBesieHl eKCIEpHIMEHTAaNbHI JOCIUPKeHHS 3 HamiBroHoBumu JPEG
300paskeHHAMI po3Mipy 256 x 256 miKcenliB MOKa3alu TapHY Y3TOIKEHHICTH
kiacy Mozeneii (1) i3 snauensamu JIKII koedimieHTIB 300paeHs.
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