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1.2 ZBESH

Mallat F 1988 S 73 IEAS /MR FEATIR B T £ 43 PE 43 4 ( Multiresolution Analysis) 484, 25 8] -
B2l T/NE 2 5 PR R, R T 1B 30/ MNE M RE Jr B FRE BB , MU Mallat 55, AR Mal-
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FHERGESHFEMERES f(n), XNTRIEAVERT 10 BERNZ IR R —ETENEREIFAT
)
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EREFAMRETE) B BEF/ME KBS, 3 B RFERES M RSN, ATIRER TIEX
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FRANEARIEAGMEREH FHNTRAEMRESH™ . Fiin, ¥4 4#% (uniform decomposition) , 3
¥35) 438 (non — uniform decomposition) , /\ 7 43 f# ( octave — band decomposition ) F1 /> £ 43 #&% ( wavelet —
packet decomposition) , {3 A [F) 2 R i B8 B A [R]/INBE B B 35 07 /N 40+ ( adaptive wavelet decomposition )
%, HP , )\FoBREERR TH—MAREE. IR ERFIESS5E Ak, EREESS
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B ETR/DEAERNERS . 1993 4 Shapiro i v d

v d
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T— A RRE E B FHR, X R e
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BB XM A5 S MRN, ARRRT R ES. H2 ERERIE R

RARTR/NE RN RIS REE B BUNE SOV R, UK H/MNE RS R B/ D/ B B
RYPEEE, UREATFHEPRDRETUSEHFRNELANTR. “FTR"EEPEERABZE S —FHEH
e, B AEBUNTERE—# 2 0B RNMEITE, B— R0 RS A 21N B A LB KRR R
B AN ERERN/NERY, ER— AR AARE AR EMIE AN ERRZ R R H—BR
MIEARR , IR E 8T I8N R B3/ TR 5 E MBI T( Threshold) , 84 X R4 L U
WEM . “HRA" REH RIS BR (Progressive Encoding) #55 — ik, H & SR 15— 8 BR AT LA A —
RSP ER A BB RN R TERATHFE TER, BERE NI RS MBI BRER,
FEGEBRTZAPERRNEAR, EZV RIDEQOR, ERA P ERL BEROER, ROFTLGHTE
R , BT — KRS, HERER 172, KFRMEET E EHESIHRERT 1 F. ABARELIHE
BGFHAR, 5L RREEXTERENERBARS P25, \ENTHRENREANTS N &R, /iR
TR EWRSRE/ DN TRETMNETEXTRENEFHANS 227, FHA/RS TER.

NE BB I — ARSI 3 iR, B R i/ B ( Wavelet Transform) (B 4k ( Quantization ) 74
¥ (Entropy Encoding) % 3 MEREAM, PMEEBAMKEIE, B EZV BER A ENERM; B
BTBUR ST EBUR  BE RA MR EBR T RARER AN, EZW BB MME X MIRNE L, BN
WMERFSEIP, N, T, Z, 0, 1| FHR—RIF S im0 A SR T b5 %€ & B3, 3
R X SRR A B — S E AU, 25 ) #9F5 3L ( Code Stream) /T i A o
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EB — 4/ NE AR SR AT TR, RS S R FEE T M ARRMAEHN, ERASRMOESZ, 8
SN BB B R B AR SN LAR . B 3 RAMR A B BN B A B, B 4 FR Lena B {H
F 3 B B8 4 1HU/INBE IS B ! 0 TR (Sub Image) , FEEEME, 5 [las
G ERNGHE R FAREM, BT FERRZIN, BHWBTFER [T ms] ™ o
{8 (Sub - Band Image) , A M F B — S KANEATEGARATA | 7| serme
B, E AR E GRS S E RS2 TR, DX 64 FR MR [ 09 £ B R B 4R
Fetk  ERRRSE FTREATUKIISBR TR, BPHEEL, 2 - -
3ETAMENERAS, L3 X553 ANRAETFEL, EXMFP,E| ma 14
ENBREMMATER, HL3 FRE 3 MR EKEFE LM FEG, LH3 | SETER MATER
RT3 RAMBAEREF W EOFER HE X783 EARENBRH
T AR, RS SRk, hTRAFEANERRELD B4 =GAMER
PIF BRI R BOK, BRREEAR S A XA FLRIRH R/ AR RS —REANELE.

5T BRP O RFZIE 85 R AT AR 0TS R -

ik, WES(a) Fim, BIEHENFERES F A, e 5o — NNER -
BRCR FEGEA T, AR - raaEEsE ]| A B N
(B b BN T R R —HRR B, A 3 4 o
FR% HH3 35 2 %7 E{& HH2 3% | 9T/ HHI l

BN AU M R B TR, R m i

T AR RS A SRR RN R T |

ERAINEBCEFRE . 265588, LL3 IR ETCh 63, (a) HytshEs (b) /NEZRFHEH
HH2 #1 HH1 I Z¥ 5K (3] f{4, 6,3, -2}, ES5 EZW $&iSiHa s

B X R MR AR I E S (b) Bk, HRIE163] 15 WX R, 13 BRI FRE, T4, 6,3, -2] hiy
4 A RBEF I RS
MEERBEERMES, HETHE,IEE S5(b) @
R REFIARA FIE 6(a) (6(b) TR, HBiRHIEFF
FAEBIME T, = 32, B F 63 bt 32 A, SOREROME M {5k
TR, G0 6(a) B e BRIR T —RATE AR T, = (3) @
16,48 - 13 SHER R, EMEEH 16 /N, TTE W
B4 TFRBGIBEE L 16 /0, AL HR I IR,
M- 13 M ERR, E 6(b) fiw. mEnrn @O © O @ OJONOXO
ST, BT RTARHE 9 — 1% - FINR B MR (2) EBRBIT (b) BRHIT
B, EXBRHNEEZENET, ME—5R TR, I 6 FERIERNHES
LKA REAT LA — AN B S A RN, TR T AR o MBS R, N R R B
R AR FEA B —F, TR R R —F,
4.2 HA#HAE
EZW Xt/ R BGHFT A0 M0V F W . 395 TR R B 05 2 TR , — Fh O
(Raster Scan) , 55 —F 1l {5:iF 1§94 ( Morton Scan)
4.3 HiEHR
EZW BT RA N FEIA FESE,
1) A T TP MO BME T, Ea R FASE

T = 2Llogz(mnx(|xll))J
0=

B, max(. ) FRBRAKREUE, X, RR/DBEEGRMEIE i MR, UEESEHE K, BERS—
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2) BEPOMAS EH EZVW B0 EEN G- ARTEERITEM M, 375 & MG & 058
Fo B—AEMMEED R (Dominant Pass) , EMEFRIENERE X SEMA T HTHR, REHRE—4
HE BAEX TS M BREE S, N ERRAARZ G A RBR S FI. A sman
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(Subordinate Pass) , HAE4 Xt ZHMEUE WA TS P E N MARBHITE A, ™4 REX M E L ENHF
S0 BRATEX M SR ABNUHS .

EEH - ARE - RUUTE RS IRRBEERTBME T BVIES, WS FF5 P(Positive) ;
IR ABUBE /DT BME T B A5S-S5 N(Negative) ; IR RERF RN, 3t T(Zerotree) ; MR R
18 B /ANT BUEER A KT BEN T HRE B HIGLFE RS Z(Isolated Zero) ,

ATHE—TRBEERNTFWR T RERISLF Z, FENEA 4 U BTEE, XA R Z L
B, WA, A TRIFELEARANTRKHE RY FEREEN, SRBERFEEMTBRATF. HEE
L X EA T BE A REERH R, HEEGRBAMMALE EIEA - RICEER , SR B X EA1E
o

HAMBUHFRS PANNARY. EEARBCHEMNERMASR. BASKBMAERRAILIT. .
2T, ) AR H LS T, -1 p i~y [T, LST, ) M[L. 5T, 2T,,) , BALEIE R 0.5 7,_,, H
i A% i RS, BRI H VRS 07 L, 0" XS REN (1.5 -0.25) T,_,,“ 1" X R B 1L{E
H(1.5+40.25) T,_,,

Biin, 55— WA HIBME T, = 32, B MBI R 9(32,64] ,iIEIFR[32,64 1 8% 48 &0 A M HESE MY
#B453:[32,48170(48,64 ], BALEIFR N 16, X RECGEITRALA, MREEE[32,4BIWTEHE, ZRZBHNE
AR 0" X R BEAIE N (1.5 - 0.25) T, = 40; W RIEEEAE (48,64 | MTEHI B , X R B BT ST
“1", EREEN(LS + 0.25)T, = 56,

5 S5RiE

WS, LA EZW R & B S R EERG TR RN MR ERBaERN LRSS, HF
HEN— SR EZW B A 5 TP R sk H A 56 (Rl B 3 1T it i — R P BUGH H = WIS, In7E EZW
B R it B9 SPIHT 1 EBCOT %5 {1 > 83— 523k,
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Image Engineering with Embedded Zero — tree Wavelet Image Coding

LEI Ying —jie', HUA Ji -xue', ZHOU Chuang - ming', XIAO Zheng’
(1. The Missile Institute, Air Force Engineering University, Sanyuan, Shaanxi 713800, China;2. College of Aero-
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space and Material Engineering, National Univ. of Defense Technology,Changsha 410073, China)

Abstract; An image coding method is introduced in the field of image engineering which is a new and efficient im-
age coding technique i. e. Embedded zero — tree wavelet EZW image coding. First, the course of evolvement from
sub - band coding to wavelet coding, including multi — resolution analysis and filter bank on orthonormal wavelet
bases is described, and then the wavelet technique for image decomposition and the fundamentals on EZW coding,.
Emphasis on detailed analysis and illustration of EZW algorithm is given, including zero — tree, scanning fashion
and the approach in implementing steps. Finally contents mentioned above are summarized.

Key words ; image engineering; image processing; image code; wavelet image coding
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Grey Comprehensive Evaluation for Effectiveness of Radar System

HUANG Jian ~xin, DU Wen -yu, ZHANG Zhi —feng
(The Missile Institute, Air Force Engineering University, Sanyuan, Shaanxi 713800, China)

Abstract: To counter the relativity, incomparability and grayness of radar system performance targets, by applying
the theory of gray relational grade ( GRG ) system, a model based on the GRG — AHP is proposed to evaluate the
effectiveness of radar system. Through analyzing the comparison of four types of alert radar with this evaluation mod-
el, the result shows that this model method is more effective than the fuzzy comprehensive evaluation method.

Key words :radar system; GRG - AHP; effectiveness evaluation



