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HEMBERAFRAEFTLERIAAFEEFHENNRS, AR
MEENME. BASHEMARENE, AREKNFEI IR, BRELCIZI6E,
SIANBEBEEEHTH BP MEFREBNERBEREN. Xk, HH
BOoMMILE (8X8) BB THREMAEHE. T = BP MBHEZE
ROEBEERN, EMRBERAEE, TR R IMERD AT
E4. R, RAAMAESEBRESRETOIRURT A AR E
Frtt, REEZEEGNENRE. B4 RILEY, EFHTEHENAE
BWETHUENERTROBEIEE, EF, SRS EREGNE
ENFE. ATHBRER2RXFHE R, #ITTHREF. A THRK
HARERAMXER, XHSEERTRIFOEAUTFRETEGHF, AE
AR E E4E e, T B AT B> I 4 R .

W XETE, HoRIGENMEMZRETHRE, BHMERE
BENHMENBRATEROTERT TRREE, TEEZHERNEEN
REHLATRKES.
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ABSTRACT

Picture compression coding is a problem that is urgently need but not
overcome completely in the field of picture transmission and picture
memory. In this thesis, an adaptive classified and artificial neural
network coding method for still picture is proposed, where human visual
properties and local picture statistics block activities are utilized.

Neural network models are introduced in the compression of picture
data, with intrinsic parallelism, distributive memory, error-tolerance
property, and strong study ability, BP neural networks have the ability of
direct data compression. In order to reduce the computational effort, a
image is divided into (8 X 8) pixels image blocks. But because of lack of
the generalization property, the directly BP neural network data
compressing method must be combined with block classified coding
method. The human visual properties are introduced into the work of
classifying the blocks to improve the subjective quality. During the
classifying, the picture local statistic properties and block active
properties are also utilized to get advanced quality. When the classifying
appears error, the grade of classifying is rise to eliminate the error.
Finally, similar block convergence will fully utilize the large similar
areas that are often appeared in pictures.

After all the above-mentioned means, the trained BP neural networks,
when are used in picture coding, have a better generalization property
and the reconstructed picture have a significant improved performance of

subjective and objective quality.

Key words: neural network (NN), picture compression, adaptive,
classified coding, back-propagation (BP) algorithm,

compression ratio, peak signal to noise ratio(PSNR)
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AR CHAEBRR, WHEEHER, WEKRIZHMNEE.
KHAHFER (RRE) REFZHENE, BHEHEERE. FR
MAFRT “EEBRE". BEEFENFERAERAE 2R, £ ¥ @
KREREHE. WRAHTHEES, WL FEMSBEESLH
o T BEE R E T

1. B ERmEMNER (BEFELS A RA) — i [HEH 5%

2. ERFERTERLELFEESHHHFT LS (B, FE. B

W BRI, THEXE) — IR K%

3. BEAMIIIR——R BN ES%:

4. REBEFTEEE (BERFEERA)) —ZREK E4%.

MBEEA—MESHEENFE, WRAATHELES, TREF
g, ERAMRESTHL, EEEAFERE. EaFEE R, HER
ALENEAETHEEES, EFLXLHML.

T BEBREHROHKESRE

MG SHFNL (Lt PCM) 7E 1948 FRBLURK, EH5EFH
ERTEMAE, ANMEHEERED (SFESH) WHATHN. &
HE+ERMA+ER, BFEUNMTENTEBETHAOTREHE, &
R ERN R/ ANEE RIEHEATE - M R
MM T SR AFRMERNITAF.

1969 FHEEXEXITER “BHAE %I L " (Picture Coding
Symposium,f&ij #% PCS), RP\EBRRIE LM ILFI¥ERIB &G T¥EARF.

NZEASH, BRHEHEEARCRKEXRZLABENAR, ELHRH
WMGBEARTH, AWV BOREEARERE ZENHBRN, IEAR
Mk, flin, HREEMTME, BEEFSHE “FFEEN” M
JTEZNAE. HEBREBMNHAERSA:
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D REXEMNA “ATRMREE” WEERIAISE, UBEGEN
FREAEN, ARTEUFSHZATRURLSC,

2) EEENTMmEHANN, RETEHR MAEFRHER;

3) £ CCITT H.261 & W X A & faj & B ot (8] T80 1

4) fF BIRFEF R (Lossless) K4S 7E JPEG (Joint Photographic
Expert Group) £ ¥+ CM % A Bl i

5) BlEEARE (B 1-1) WEAXFEERT JPEG 2HPHT B

REURBERERBERE.
—{ 2 # |
|8 % bk & —{% & | Bris —
—{# |

A1-1 FREANEAEE

%, TERZHESRBEFH DCT(Discrete Cosine Transform)4s 516,
HTFHMRIEFREER KLT MEIAE Z2WNH. EILEHNEEBRR
H:
D BT DCT RERMBERTH (8%8) HEC T,
2) #lE T X DCT ¥& # (IDCT) 5 ik KB ZE R,
3) |METXHEMEFE/LSWHEMMERBIE DCT R “Wik
HWEEME" ZSEHEC
4) A THKE “HB%N” (block_effect) 1K F & 8 M F
EE R,
ERANTHAREA:
D BERFRAOEREERE BE£E BRI,
2) FF AT 9T e 0% B MR A B 4F M I JE IE 22 B9 Gabor U,
Hihin W/ AEERE, SsiHEVPEIESHIZHER, 7
REBREHRBEY, XEEUWETEBEHINKE.
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1988 FAEEBFEMWARELERAIEEN—F. BR+EHR
BMREEFRAE: BAEE/KWBEAN CCITT H.261 ZLTFE
IFEBRESRmDEK JPEG BV ERHER DS EARH L.

HNT R “ZLHPE” (nultiresolution) BN EHRE, &
FER-EEZEHNTILMFRETE (F# (sub-band) &wiG. EE
(pyramid) %S, UL R/NE (wavelet) i) M. BENEE
B, EMNPEFRELE, BERMATAANSRERRB T .

1988 FLURFABEZRKENEMARERRE T ENEZRAL:
EMRETELMEBRFEETEFRKENGFRREGERKNELR, ERFE
EHHAHT, BIRAZLUEZRTELEEFNERZRGEEURE
THAEEENS#H. KFEFTIH=ZKRLEERE T E:

—. ZHEE (wireframe) BHERZE (HHREHE, G _E%IE
A, TREVENMUENGHENBEREZTN A ENHAIEERDE,
HRBEEMNHARER. XEFZEHE PP AIFENL: HERL (a
prori) FIRMMELELMIEN. FELMIRKM RSN T H W EG
LM, RYFHEENNER (object) B AWK LE#H 4 (head-and-
shoulder), AT AE K EWMMBW R BLEAG AN EKERTNIHERM
SHELERTY, BARSIR W EER S # %R E K ETF Delaunay
=f & (triangulation) BJ “FRME R ” (surface description) Z K&
BWmEITEY, ERXRFETES, EFERFEHRER - ARG
1R 47 fi#t YR 1 1] .

—. 5B (fractal) HTEB &G . 77 £ T £ 4 i Mandelbrot
REMILAEFHES. BRAPTHRZH DKL EE)LTE T’
BEERBZ. WWAESRERTHTRAFHILAE X, HEHHN
1.5, 7 BEEZNF A2 BB (self-similarity), BRI F HE
=/ HNERBEEREIBBRBEEMHEL. 2FHTEESRD
EEEFH M HER 1984 4 Barnsley R BB ERBH RS (Iterated
Function System, fAjFK IFS) %, XF HEMRKBEEHNELSHLL, B
EMEERMEE T OMAMLBE LG,

=. NITH#HZME (Artificial Neural Networks, & #&% ANN) FHF
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B RGO, B AT SR %R RS B R SR BT R
REMLR. \BEBESAXERBERNAEEGEEE, BER
EAEHRN, HEMBEERXEGE, SANEABMUELREER
fERE B X, FHPABMAERBNSTRNIEE, BRANEES
fEh. A\INSGREERARABNMEHNSHE, BAAFESS
ABADGE BB S, EREERBHRERSE . BOAT
R {3 0 3 1) o 2 Y 5 A B0 A S + R
EXERFOSNERRSN, THAMLYE, GaEREl, ¥

C BEA-HMEBEERERERFATTARNRYEREANELN. H

TEHEAXZAMBEALYE, MERLMHERA S0 UNE KA N
TEMBEFERR. ETHENBERRBERDE LN EXE, T
DHMEMZEHEPAEEORTE, SANMEEHTH, Bk
BER, DOMESHARANMEET, XEHEKTHEAEKNERE, @
MEMBEENIE, MW BEN. F2ES RN ERERE
MZEAFRXTHE, TUMBAMEMENE X BREEHITHEUN
DR RIS, NTTRBEETELEEUNE R.

MEWR ERYE, 4885 1 B AT UL U3 45 0 B A A Q046 7 B . BR 5 AT L
REWHN, BTURELEN. AOMEMBERNBERE—Fda
AZEEBEIBMHZEEAHEFERS, B, MUK HENBEAGINL
HBFERTRR TR,

WETFTE T, XM THEAERBENERRE S KN, RAEKD —H
EAREHHENEHRESEEMHRANESR (MWRFENERES
MEESHHTEFEENFIERERRZZEL, WEKRANBERRES
HABSPETHE), BEEREETERBNEFAZBAEN, X
MEBREXRBEONLAFEREE. HEMZHERFNEDMIEFELME
FifE, ERMUEIRAREMAGSHESREMNGE SN, HHAX
it R BRI 2R A

HTFMEMBHEERNE AEMLEE IR 5EA > KE
BhEBHEFRBARTRASRAENBERERT —TEFINT
H, mMEARMNREEUFRERE - TRYENEA T RAER, HENLE
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BEAEZHBAFTHANRR.

FE, HEMNKZXEERBMNEFEENEKBCIZIIG6, £AKMYH
MAASEWEAREG R, X—FEFTXH % E &K BE K48 &t
EHERFREAEEBHNIKE. B, MEM KK KK FITLER
AMEMBEBEERGHEN THROE T &M,

EHTERRERREMMEMNE FEEFH Hopfield M4 . BP M 4.
Kohonen HAAMEME . AR K (SA), CPN W%, HpfLk
MEMBEMBERUEEENHERES, MALEENRESSHEES.

Hopfield #H &M &2 — ML KR E ML, BT E &G % 5
H: TRTEHRBETHERCDEIFHBEMHLR: LHAT BTC:
LR TREEMMED: LR TKIEXL DCT HEMEE. BEHTHR
SHE, tHEEREE, EEERS5VGENERNSESRULIBEE
IR, HEBGNHAEH RME.

Kohonen HAAMAEME R —FEAARMENME, RHEREN
mIPRERE, ATEHEAESRBEIERRXEEMSENBEE R T,

SA FARERA—MEMRMALEZ, A2RERANEAHEREN

—k. FERATRERLEARYD, BEENEEK.

BP W ZHMBAERAMN—MHEMEHELY, mEEREHEE
. ECER[18]FR ELIEH, =EM=FL LK BP W4 M4 LUE
BEREELAMEEMIELERS, BERIGES BP #E M EHF
AREMZMEXLHAAEZBPHENKSREBEHRTEREMNER.

N.Sonebara ¥ A F 1989 EFRW T =ZEAIHHEMENERAHES
NHEBRBEERERRBHUXLR, ERITTRYSBEHEEALNY B
REMEFENEZEHGRENEZ®, ATERMMNEHE, FEKS K
8X8 MIFH, B—FHRAMNESFNHNNY FMEHTIFITLE, A,
2SI HE . G.W.Cottrell 5 N.Sonehara X A HH =EMHELEMER
RTUEERERMHUHEELRS, BEEAKREE, XFEIIEEEKR, HERE
RETH, UG&KEX, ISZEBNHEAEHRARTAZ, Ak,
R TFE SR 22 B,

Z.He 5 H.Li, S.A.Dianat, KFFAKZEaBiHEMEHTHE
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BT RS, HERNETFEREBNEECT. M Arozullah % A
HT—FHAREHNALEMENEERE, XAV EMN BP EISHE
2, EgHAE 64: 1, EANKFTHFALTLENEHERKGE B
EHEBITTEREXHEE, ETEAEREBT —MAHREREHE
2% (SPNN), #WBTIREMEREBR.

BP MR TAFEREMEAN, TAFEEMERTHKEN.
FMekuria AR ABOABERT T —FHREDBHEEE,
MNPour ¥FABZENHMHENKATRAEEARE, NB THY
FRItERE, ENSRYTSEMABEEESH PN KERIENK,

1991 % S.Marsi FACMRB K —Fh it & B & E4% 7%,
REBZRRNEESHE, BHEOSRASE, 8- LEBMHNH BP M%K
AT U 5, AR BP M 4% 48 48 B 5 5 1 7E 3 B P BUAS [/ B B 7 s 3
TR ESMH) Lenna KB B EFEHE L (PSNR) K 25.8dB, LLHFR A
0.38bpp M4 M & »

BIHW O AXRITFTRAOFR

AL R T S.Marsi M R.Kohno % A&t #9 77vEP> PR E Al £ 0
fl—Fre gt . RIMFAREMWBEEN XM EME R T, BB
BABRKGMERBEREHENERROEESEENER TS
KM HER, B — KX BMHAX NI =)F BP (Back-propagation) [ 4%
AT Z, AFEK BP M, MIF\ESRENOARRARBGE T SE.
HENTEMAEMEmIETERFUTILARFA:

—: XA RXAKLZ BP M EFmILF. AT ARMEFRBEN
FRAERM DA, WM ERBIEESGR N, NITHEMBERRAZARB
HEEN MR, BEEAFZEARMEUKNEELEGR SN, BHKXKM
WHITAEERAAAGEEFENNYE, FREMVEBENKE. BASAK
MASENE, AREMFIDIER. RECIZDE, EARBENEELS
Thfit. BP MEHTHEMEE., AW, RFRBEAOMRNGE N, TE
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B4R £ B0 R 4 T e

FAFHEEZ=E BP HEARNKAKERAR. REEAMEE,
BMEBHFARESFRAYAS, AAVAKRSHE Y AKHR,
BAMGSEUELRMKRNG. I, BREBEELIGAZELS
A, NEBHMEBENKTES, FERAOEIHLEL BP . M
BINGITFE, MARIBAEANENERE, NBRSEIGHEN
MR ELE, CA—MEMERE. LBREE% N ESENEE,
M BB RN

BP M&BRAVAGHARK, BEXIEELELRHRA, #H
AHFTHELEH.

= RHFEMAT NI R BRI ER TR R
WERTRMETHE. XREABROXN U RBEBEIAHENEE
HRBH—FFOER. BABRONERBERLLESHERTRY
SAEE, RBFHAETARON L RBEEE. mETFHEK, &F
B TREKEESAEERK, MR A 60 B2 R B
LA, BT B R T B 0 5 0K B R R A T R e P R
. A, REERTFROFEDNSE, EXREZUBRANABRE
MARIK (ERE=8),

xR, BRETERESL, YEETERNEEZWRE.

= EEBEEN SR, ERATHARRANDERROEL S
KRR, DLEERGTRNEABRTRAMNEERE —EH
REIRNE, BERFRABEORISRA AR (BALE=
), ARTREEENESFE. s FTEGTSESHRATEN
MK, EHRBITER, BXAANOHL T RETEH, XE, B
DL A K32 3 R 45 .

M. 7 BP WEMKRITLRT, HHEREAFEEAAN. 8
MW A — R BP MEMKSRBMBE K, BR8N
MEEERLA LB OHEEI S, BEERRLRES, AT
ERBGERR ERLS =) KR BP 102 W 4% 0 W S FE I 8
.
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BNTROAEEWE 1-2 Fiw.

AXF-ENFTEFRENELFRENELRRZ,
BREMNIFNTE: B_ENMETREABUEFEENER FREF
NSHHEHRTHIRFEURAEGR: R=FENET BP HEMKH
MENTHERE, AXFANLTRER: FUNEFERANAALAFTE
N-LEHBHNERERE —LHHAER. BN EXH Borland C++

EERGELH.
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BEHE R,
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JEIENARN A BP P42
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BREET A
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REER 1
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ZBMBEEFEREZVAERBREM LK, 1948 £ FM&K
FrElLMfER®’, X THEEHEZINEHNAERAEEZNFERZE X
E—AHEHTHERFNERER, AN XEATHEEHBER
&1z .

T BEERKERRR

FAERGFEERAAPNNE—FR, WREIH—RIIPWBEHN R
ERMRRENEEHBENEIANASHRER, RINBAHXEFSE
MR A “fFIR”. TRT, FERBXNMBENATEHRRERFSHN
B, AfTRXERFSENEE. B2, AESHEHEHEIFS, W@
RERMETE—ZELEXE, HUBELFEE: DREANETFE B
e, MMEEBRGEE: MRENMFSH—BorRETELEXE, 5
—HoRETEBEES, WRZAREFEE. —Kbu, FHEEXHMB
HEE—THHERE, ERENELEZE K.
EMNMAXEFH (0 X) RrBENAEER, NEFE (W) TR
BN ZEN—PXH. TE-ITMEBRFEMNBETHFIES
{X,; t=0, £1, £2, ... }
KRR, REFTEITERATFHER (FRFSES)
A,={a;, a,, ...,a,} (2.1-1)
FHR—4, MPBRFHOTCEMEFHRFERF. HE—KRXFEH m
AR K F B, iR ZRAKADA m.
EWt AR n, WEWRXATH o EHEALRERER, B
X=(X1, Xps oov 5 X0)s XeA] (2.1-2)
XEMALR A FETEN n EHFILRRA (REL), BFE m" M
EfE. KA E—1HUERKA n WEF.
il P(X)E T n BB AL & &
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KXo Kiny oonin R )s X g A%
MME, Hid
t+ke (t,+k, t,+k, ..., t,+k)
EXNAERNERE kS n, AR XeA® &2
P (X) =P,(X) (2.1-3)

MHEREFEINFREE, EHRXQIINNTH t T8 £. EXAEE
XeAl, XHEXER '

m

P(X)=Inl[P(Xt) X, €A (2.1-4)

R, MEFREVEXBRABBLLCIZLER (Fidh dms.).
RATIEFH o, OB R Y
P(a))=p;, j=1,2,...,m
Ma (HEMEML2EBMAE N LA

a3

0<p <1, ¥ p;=1 (2.1-5)

WFfFa, K ERFEEE XA
I(a;)=—log p; (2.1-6)
[(a)M & XEFREZ: BEIEEXBREN gNBETEFEMNEERE.
EAMNMBEEELSS, MBERI—HER, B3 —1HEF, &
BE—HEE, NMEERMUAE, REWZA “HE” (Message),
MARERWE “fF 8”7 (Information). Aid, FEETFHEZF, M
HRAFE-TMHESHAAIAHENFER. REBRIEMNHEEBER A,
ME, AR REANE, BREFEMTS. LT REKS
—HUBLEERRDIMWER, WRERECET BRI M A aEH E
9%, MLEFTRNERERMAN, HEF “AHFAH” Z&K.
BHEMRW R REARAKR, I EH 1% aeH, 1HiXE ik
R ER, eSS AMNRERKVELSE, UFH “+0 &I
PIURE . SERE X AMTOE ERERMIER, EER LT HEENREE
E, #RPVZEEFEANFEEERRZ M.
ER, HPERIBEEZH, BEATEMAHEREZ S M




