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ABSTRACT

The recent commercial availability of optical very high resolution satellite (VHR)
images raises new opportunities and challenges. New opportunities, because these
images open the door to a wide range of applications --e.g. cartography, urban
planning and control; New challenges, because the automatic processing requires
more and more sophisticated techniques to extract relevant information from these
data.

While mid-resolution images processing was mainly regarded as a classification
task, the problem in high resolution is turned out to an object recognition task. For
urban applications, among the most accessible --with regard to the resolution-- and
easily detectable man-made objects, are the roads and the buildings.

The present work was achieved in the context of a 863 project which aimed at
providing robust methods and techniques for fast digital map updating in urban area.
The specific objective of this Master thesis is to address the issues of building
recognition from a single VHR image and building change inference from a pair of
images. This thesis gives at first a general review and analysis of existing methods
on object extraction and change retrieval for remote sensing applications (Chapter
2). It then presents in details the newly developed techniques and illustrates results
on high resolution Quickbird image covering the area of Beijing. The major
achievements and contributions can be summarized as follows:

1. Building contour recognition based on probabilistic model (Chapter 3)

We define the building object by its probability density function --a logistic
function-- and its data features. Building recognition is performed using a
newly developed cut-and-merge algorithm. This original framework enables to
alternately and iteratively detect building contour candidates, estimate their
likelihood, then merge possible conflicting candidates such as to maximise
their probability to be a building. The advantage of this algorithm is that any
data feature can be fused in the model; the proposed method is not specific to
the building and can be adapted to any object class. The application on a large
data set demonstrates the robustness and performance of the technique.

2. Buiding change detection based on contour detection (Chapter 4)

We propose a new approach for building change detection based on the
building recognition algorithm presented in Chapter 3. The main idea is to
compute the change's probability as a product of the probabilities of object



detection and object non-detection calculated in each of the image pair. This
approach does not require accurate image registration. We illustrate its
efficiency on synthetic and real images.

3. Structural object change inference based on DRF model (Chapter 5)

In order to avoid the preliminary stage of contour detection as required in
Chapter 4, we introduce an extension of the existing DRF (Discrimative
Random Field) model. The new DRF cope directly with the pair of images and
model the change as a discontinuity in time and continuity in space. We
performed application and show the potential of the method.

Keywords: building, object recognition, change detection, probabilitic model, high
resolution optical image
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PRI R4 C={C Yo » FLrh S SRR BRZS ] .

Frif “Wrah e O ool g 7, BITE e SRS E Do, e
S, MRS B 200 dot /ML 20y D 0 o T 1 B 8 P PO K S b KA
21— VR HITE S 8 B G b 87— YR A i o, U A T R P 0 P A 1
EOWRE TR, MR8 I CuEs G . BTl “ 2w a0 oo il s
B[R LA BT D KA 2ok BRI E 10— TC RIS 2 X I 3% 42, A7 AEAR
LN/ AT XA FE S X b R NE ] BB R, FRA 14y A T A
S CTFTL P ST g

SIDIHEAN I O A U P -

procedure CUT PROCESS (image, slid win len[], slid win num, step,
min level, max level)
for i = 1 to slid win num
for j = min level to max level - slid win lenl[i] by step
bin image =up down threshold(image, j, j+slid win len[i])
bin image = morphologic(bin image)
C= C U find contours(bin image)
repeat
repeat
end CUT_PROCESS

FESLEE T, RIS A S LT DA B R I X Ak S . s
KRG IRZ M ZRE, SRS A, DA B G BRI R AR 2oy
AW ELE) 2, W T &S B B N AZAE SRR SRR 1 R IS i A, A
DRAUE BENS TRAF B 2 (1 DX 4k LU i T A7 S DX, [RIIN AT Tt T AR U, 42
LB DA 2 10 DA 5 vh A7 AR K R AT S X X, XA AT
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JE SR LA LR 2 o B 3-3 2B UL — AN SEH

|‘. u . '. "= ﬂ\_o] N % o
O] - . = o D /ool
: " - i . : o ) 0 a
Leoqguyiay _ aASRamAN gdiﬂﬂj
a - 5

—a le'_l
il . ~mley
B 3-3 fEF 3-2 LR EIEIEE OSSR, Je A O 30, fE MRS 110 &

140 WFEuEBeas R, A LORAHDNIR R 2 PN SRS 40, (EAREGIEHE 75 & 115
ARG AT R, A T S A D PR 58

3. 4 BEEZKIERIERF

St SIS, TS0 — RIUEAE I C =(C,},. - IXSEH0 BT
LR T MR RSSO G, PR Ak 2 Ok A T RS 8 T e g
ot R A G A IR R TR O 4 25 AT T A [ BRI
W TR ST 7 I 5= (b, A7 ST 4 O PR T T 7% M 3 B A
A AR RE S ¢ = 0O 7 (O RoR A E 5 B
FOZEID), AR e €7 D B R TT L e A0S e S B8 WA T £ A 2
PRSI, FEATRLA SV AT, 0T DUHEAT R B B B P R0 v
FA 4 AR DX M T 0 S 7R B o PR 2 v )
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R aRAG Be A IR SRYNRC S . AEIX 4, DR R R R IUE ¢, RIE R4
Rl SR ARG R IR

3.4.1 RERTRIEEE

BT E UL, /NG A 4 R D [T R LA D 8 B R R A R N 3R
IR AR AR o 2 BT ABATIXFE, 2GR FRIRACR 518 XL
FRFIEAR S S vE B, ELARRAE A EATT Rl AP BRI L2 AR e SRR B s [RJ I m)
LAl D AT R R () B (RO 4E L, T 9 /DA R S B AR AN e B M R AR ) - BT
o AR W wAHEN

v IERHEN

f T AR DX 3 AR AR AN RS RSk U, ARAT D0 A SR (R DT R AR 2D I H4s 3
Dl v R, DRk T AR TS s SR e /N e R X 3 AT S A6 X 1
S URANIHE 2y PR i B (R o TR AN T 157 S T I = IS 1 R 7 8 2:8i /D L
TR PR, B DA AT DAARHE RS 5 Sy e R e R X ik ol i J] o S 426 X g AR i K
(R 5858 o

v R EEHEN

TEAN RN EANARIE, 2B RKIL KR T THEs € K
L PRI 0 3 P DA M b, X i T B st S b @ A 1 K R A BRI

5y

3.4.2 MEE XL ERERE

(1) D O 2 AU L T (R 8 X SR AT 45 T SR B M R X sk — it
i, SR — IR N G, 2 B ISR St SRR 2 e e e, o
Ay A KBRS RO AR 2, 1T EL AR BR AL AL [ IR0 6 AN AT AL
P SRAF A A3 T AN BRE O 42 1 50, S ARSI . I L3R A)
T —A R A AT BB A R LA AL XA . JRAIR S DR B T
— AR PN Y L W B C R A R R T A R —— W R e )
BT T B R IR . AE 3.5 PR R AN B . TR AT
L7 IR s AR Cy (e A A AR s B4 C™ ={C },
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merge

C™" < C., BIC ik “Frir” SR C, BATEI, &IRIEEA Cfo™
P CI pafg P L R T C AR PPN MR C, A1 C
B C, oy CI'  FILMER N T C, MR PP i 8 C, )34k 55 C™ oy
A B AR, WAL LA CM T AT, ARG TR e A B
SEC, MBI R COMRAS RS 8. R A DAL A 28 1 i 2 25 1 5 A
e A O AR AT T SRR S 8 O P AR PP /I P A R 0 A1
THRESHOLD, WAFRESUMEE IR, (WA, BB s . s Ak
BB AT R T

procedure MERGE SELECT PROCESS ()
num: total contour number of set C
for i = 1 to num
for j =1 + 1 to num
if cli] M djl 1= &
Ci = cli]l @ (lj]
if Pijbuilding N Pibuilding
cli] = C§*™
endif
endif
repeat
delete all the contours overlaid with (%Tﬂw in C
C= ¢ LCm®
repeat
for i = 1 to num
if P™M < 7HRESHOLD
delete ([i]
endif
repeat
end MERGE_SELECT_PROCESS

AT ¢ @7 fFT (R SGRAE PR N B (K X IR T 5 0, SRR BRI I 5 X
WANE G R
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&l 3-8 73l T 2 By VI EA Ml & LR 4R

K 3-8 BIYISLEME & HEoR . e ER A BTN RN R IR R R, L AR R
RIS B S S Ay s Ao 1R 28 il 5 SV AN 50 0k 9 I 4 2 R B X S SR 8
FEJR AR B B s .

RS BATE I IR e ARl 5 SR AE R 2 B O B AR BE NS SRAT A (1 45 2R
(S IR SRS AR JC 0 Py A A R BRI AT vl REIRI R 1 D0, DAIE AT — %€
(R JRRYE, SR IUAE P 7 I

v ORI IR T 0 IE E R A T A S SR . g
R C, R CyARRE, B S ek CJ* , LR > PPN Ry C
FIC, HIAE, MR IEE G o™, HA7 PR™ > PPN ey,
A TATHESEAE C, A1 C AT Sy, AT AESEIT C, A1 C, TR S, X PRI
NS S S AR [F BT 0 7 5 G i Cp™®® dkskib A7 500k, AR, W
Tl LS e 20 S 2 0 5 SRt 2 AN ) o 3Bl Tl M AR [ 5 2 ) A
TP T B2 S A 10 5 20 A B (R A G L T T A R L 1 46
B AR, A FRGRUE, VAT 1R 7 125 A 15 3 1 T A T Rl R
3 P % 248 2R 22 Rl M7 — I 2 3 6 o

VOSBRI N S R s AT R A 2 S R IR 4N S I S b
B, BT T TR S RS AT R R, AR I T
g [ IR L R T P DR, 35 2 S Wy Mt T A0 X A
RN, (AR E T HAE RSO @SR, S PP, Xk
YRS A TR A SIS AN T S A6 B T AR (R B ok, TIJC A B A e
U 3R o
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3. b #EEIEST

M1 T AT EE T R SRR B, DA BRI ER ) PSS it fe
FRE ARSI R . BT IAy AL A SRR AT AR AT R RN A
TSR ECE ARV T el AEXH, FAIEE T Kumar $2HiA) DRF
FRAL[46] I3, AT H DB

1

P =P i i)= io " f(yi = a3l
, (xilyi)= o (xio T f(yi)) Lt onel o0 ot

Hoh 7 FORBBEHEIESE CP AR C, s Y1 JEMEEIEE C, P REL(— A GE
IR . X SRR R T 526 A0 4% R T 2 U e B X, =1,
JEF ARSI X =1, @ BB R R — MOk, SR R 4 )
F S0 & S AT VA 1 4328 P T (471, DR AT ) 75 B3 o T 25 ) y 2
B, BRERENBURO KRS S TR, BRI ORI 2 1 ) T I 7 4 A
LR, TR TR PRV 2 0 bR £ ()9 y N P 23 1) R e ) — 0k
SEZTRY (M1 @ WEES T4 [47); By >Ly,y'y,§], Hhy &
Y PR P A TR PR ) 25 CR Y O Ty m, TR ) — VR G245 )
MR d =1+ m* (m+3) /2. of) RBHEAL, HEIMLUE 3-4 Fix.
FRR 0 b SO, (A S
Y P(X)=P(x=1)+P(x=-1)=1 A 3-2

DS o LA C iR Ry, R3S A0 3-1 nf BLHSELH G dtai
YIRS ARE SRR BRI P(x=1) > P(x=-1), WAK C; 2t
SR WA C R AR SR B . B i, thAsl 3-2, FRATTR
i P(x=1) > 0.5 nLLELEAIM A 52 75 0t U5 B o

y="1/{1+exp(-x)}

K 3-4 2R AU £
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3. 6 HWESHEHMKL

LIS O SE AR ENP), WIBIR AR A5 08 07, 75 2R SE 30 AR,
B AT . FRATTTNSE 25 52 — RV G R AH Y. G () ZE ) e e A0 A E
AR LA N Zh e . BRI ZREE TR BN B N, S Rl B & b dtal
YIEE IR (X =1) AAR A BE (X, =—1) MR e s fa) o G n 4sE y " I
Xin Z AR BT, FEAN PN ZREE b B 58 3R MR A0 A AT R s A
N
P-TITI PO Iy AR 93
n ieS
FATRH “H KRR E E M7 (maximum-likelihood logistic regression)
(481X S5 @ BEATAN
N
@, =argmax » > log P(x] | y]) A 3-4

n ieS

HAXTHASR KEL (log-1likelihood) Ay:
N

L(w)=> > logP(x]|y]) A 35

n ieS

H M SEEEFE (Hessian 255 (dxd 48)) K.

Vil(@)=-> > {o(o" f(y)L-o(o’ f(yn)} fy)f (y) 2ts-6

n ieS

WA A3 3-6, Hessian FHFF SR ERIIARC X LR HARIE, K23 3-5 521,
AEAR] Jag 0 fe KAE AR S 42 Jry e KA o B0 BA_ERe I, FRATTRT AR T 4880 v 25 )
Newton B N E#IL (481 e KL A3 3-4, FRIRINSE O o o

3. 7 ¥F{ERYIEHF

ARG R U T SR B AR AE, BRI Ry BORIB. e AT SR R
LI T ZEFETH SRR R, R R VR A8 25 e B R Ak 1 v ST

3.7.1 HEER

FERAIEL T, T EROCTH DR ek B 5. 5 E1MR, HLBA
B, LB EGAARZ M 5. e N AR 5 B v Srb . 1
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BT LAY 0 v oy e 1R RGP RO AR A Al

AR eI 8% B 3-5 BilR T X Bk Ak R

K35 K 3-2 BERIHFE RS, £ BTG RG: A B ELBEE: £ N ABELR
PG AR PR .

v LG RERE

N2 G B RR N BG T IRIA A5 B, WIS 15 280K R AR A0 ) B 1)
B r. FATRA Canny A H AT .

v HZBKE

LB G R N B R TR HER R F A, BBy 1) — BN R 3 R
AR (49] P 007 1. T iU S B R R L K L2 B

v HE&BUE KRG

B AT B Bt S B B B R, BARSEE TR G b 5B
B UNINIERS 124" SN I EC S & Ee e AV EN) i & NI S

v BRI
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B R FE AL S B B B O R = s BB K AR R = . B
PRELE D08 v S N R A BT, AR5 HEAT SRITF S L5 T KT 4%
RACMHK IR —RAE A E B P LR HRRNKE B AEERA
SHADOW_THRESHOLD.

3.7.2 FBRYFLE

BATI DI T DX I B AR (LI, DR AT 75 BT XX AN i G- R
izt %ﬁﬁ TEIR T X 3k ﬁﬁ%i%ﬁ%%ku%%ﬂﬁﬁww Lt
B B Al K, RS eI RS B REAARRRE, S
B A AL RFAE o ﬁ%ﬁm\AL%%%% EATHRAIRZILFERRE: I
WAL F R M B, TR U 2008, SN 5 5545% il

JUBESELE ﬁTuE%ﬁ%“AL%%ﬂE%%%E P, AR T RE R O
A, TR 2 U AR TR RE,  tean v B RS . R TA
ﬁ%%%%%EﬁAgﬁm%%,l%ﬁﬁ&¢%¢ﬁmmﬁ?%EjﬁEE
SRREAE o T TR R Sk A 0 AN E . R — 3 0 s ) kL Rl 1
FRAE, Dy —3 0 2 B M (A .

v OREMER S HLM LA

RIS BR R vl LUL B 2100, B BBt k. ik, 18
SRR BT R B AN B2 B OC AR o n DAT] BRL PR HE AN 8 o AR 90 56 T A5 1Y) L 26 B
KGEITE S, HHILESSNEH, DOt e B H 8 B ILR g . M
XA AN U TSGR, R E e sk B T AN LT &
GIS, AVERHWBA T, ABIRAMELRUEE A S50 0 IR R e A 58 J5s FH [ 45 rh LS
A R R RHERR UL AL, Xt as MR v AR R B, T R A Y 2
BAMWEE R BT FRE, ARSI IR R A R b
RBHGZ IR B . B 2R C, i EDGE_NUM MG 2 Ak e, Joel TR H Fis:
TR B4 B R 2 UG SRR e C Y s R ZR A A . SUM_LINE_DIS——HJ!
C; BN FR S B B Bl B2 B R A A . WER )RR C 2 EHR h H A BUR 3 s
IR

AVG LINE DIS = SUM LINE DIS / EDGE NUM A 3-7

AVG_LINE_DIS [R{RS /N 5 50 B 2L B & () HER BUR R fl %, e i
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ST R AR (10 v A 1L PR SR ) S AR A

2.
v REERDIR A 1A H I &

— ROk, R R D] e IR M ECE S A DR HE B ma Tk
AP, SRR AN — AR R KB AE G S DRI TA T T G40 38 X 5k
P 3k B 2k 42 2 (#) b % ——INCLUDE_NON LINE EDGE =k Jic e 8 0040 %6 3R 1) 3 —
fiEo e i C NI Ay WS A IR R AEH A IN NOM, FIHTE T
AR A WS LS55 5 80H IN_EDGE NUM, AR TsE v B
ZEBEEBIHE AN WEARHEZLB B FAEHHE INLINENM, W
INCLUDE _NON_LINE EDGE AJ 7N

INCLUDE_NON_LINE_EDGE = (IN_EDGE_NUM — IN_LINE_NUM) / IN_NUM 3-8

INCLUDE_NON_LINE_EDGE [¥{E#/NU%EER C; WAL & W AE HELBOA Sk, #)5E
AT AT RE S AR B

v REERIX K FE A A

KB4 S A J2 TOUATS A2 ~F- 3 () B P 7 SR A SR B, T I A 6 o )
EaF AR . fEfE B, “fi” nr LG BRI 20 [50]. JET XI5 =K
FE R S X — X3k AR R AR BRI 2 /b BATET IR A, WEEKEH
5 B IR — X3 Y 4% 22 K B2 1R ——IN_ENTROPY . IN_ENTROPY [¥{E# K%
AR DX IR AR A5 DB, B BB mT R 2 SR 95
v R R DRSO FE B R RR i 22

—RROR UL, 4R Ay ST e T DX 3 ) K RSP A B v T I X I A5 %
IKIE . PG, W THRE R A R, HARZ KLV BME RES X 43 T B 5 IX 1848
A AR RE I IG5 . AEFRATTI L, BRATR AR A RS fli—— 1IN MEANHY
ROFIIME, RIS T BB Rtk [51] . FdT15E LIN MEAN,:

IN_MEAN, = { 0 if IN_MEAN > SHADOW THRESHOLD
IN_MEAN / (SHADOW THRESHOLD) if IN_MEAN < SHADOW_THRESHOLD
2 3-9

I T U AS B R oS L S R 22 B, AT AR B AT AT BE AT ] 11 2K
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JEAE, FRTLAZEIN MEAN > SHADOW THRESHOLDINF, %% H % 0 IR IN MEANIX —4%
HERIVET s 5 —J50, 1T B 4E SHADOW THRESHOLD - AN A& {541 417 BH 5% [X ek 11 )
B X 3858 400 I, HLR FEAEERAR IR X 808 mT g A2 M52 X 38, BT UIN. MEAN <
SHADOW_THRESHOLDHY , FAT TR EUAEAE A R AiE A

BRI, AR I SR R T DI AP Akt Z2 IN_DEV A2 KK,
IN_DEV € R b nl LA 73 I — Lt 5 55 AR it S e s X gk (AL, AT
& IN_DEV 5 45 ik o) 5 ) — NP

v REIEARR L

BARBIDIIIRZ R 2K, (HEERANGE LT, BRI @RI 5
JER A0 A2 R AH T TR B PAT I B ), XM T & K 2 B bR LI .
N T HERIXANRHAE, FRATTTE S50 B AG 35 s B FE 7 Iy ARG 5 RN, BB BE 7 Inl
OREARKR, B EE /N R PAR BRI SRR ()RR P T B AR S VS T B
JHi——SHAPE MOMENT JFAEHAE A —AMREAE, IXANMRRAE S T B 7 B %A
5 T RGN i TR P T S (B O RE S« 47 SHAPE. MOMENT# K, T2 BH 48 B 1%
5 RUBR By R e T BO LA (1 7 1) b, RIS R AT e LAk H A i e
Ji R A R 2 58 5 ) AT g — e gl 2 b . DRTRRERRAE T LA 23 T 2
MRS S MR . AN, R S R 82 73 B R A ER B LT IR I A — KA
TR FE RO N PRI BE T [, DAL 7 1) R T AR R iIE——SHAPE_ANGLE W] &
A cos(2(81=682)) | o XANRFAE S W T 48 B 1 B I PAT M B T L1
SHAPE_ANGLE K I A otk o o 1 36 Bil7s T X PANE T TR (RUAREAE

3333333

330 350
gradiant angle(degree)
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00000000

gradiant magnitude

A1 R, I l“m | I l“m | | l“m | I
&0 90 120 150 180 210 Z40 270 300 330

gradiant angle(degree)

K 3-6 JEAREFIE . A2 B — AR, A _EXF N 1 H 5 B, SHAPE MOMENT = 5. 23,
SHAPE ANGLE = 0. 56, & N A& AHGHR TR, £ F Xk N e 1 B 7 18], SHAPE MOMENT = 20. 2,
SHAPE ANGLE = 1.0,

v RESHIRERCR

e S A A X ) T 3L N IE AR 1) 0 35 R IR o A — IR i 2 2R O
AR, IR A T IR TRURT 9 5% e Wt K 1K) . BT QUICKBIRD &
BARGHrFA N, I BAasbm i3 5, RN H @/ Rk (s g,
PRI, FRATISKR B T BT RS A5 B o FATTIA R SUAT R 9 52 DX 3 5 %8 R IR 1 e 3R X 4 A
A RE A AR I B R D e, PRI AN “AR BRI 237 (SHADOW _RATE)
(PVRFAIE K s X AN o BRATTAR 25 27 388 1o a7 B N LU E S 3R A5 G G T 1 B
JCREUR AL, AT DAHESL AR W] BE R B IO DI A B O BEUR #71 JE, FRATT
Bzh C —/NEEE (3-5 1830, B aIEIIREA C . AT A XI5
MFRA A FAY, R EEAR R A TRk A = (A, A A,
B 3-7 Fiome ARYETICTHE IO R, T IR A e i I 15 2 A3
H ——IN_SHADOW NUM Jf- {8 ¥ X 3k A* o5 2% s 80 H O IN NUM, )45 £iE
SHADOW_RATE RJ 75N -

SHADOW RATE = IN_SHADOW NUM / IN NUM ik 3-10

SHADOW_RATE 7~ %e JER B AR BH 52 DX R AF AE R S B B SR R rii 2 2, TRy
YU %e JER AT W] RE S SRR o
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A Sun light
orientation North
Kl 3-7 B3 ; oS AR A R RO N B 4 MG AR R 58
A, .
fEARDI X S ! MAHCY MOREMMAL g

3.8 il NC

PAT TN E RS, v LR 2K LA BRI EAREN], 48 )5 H ge KAk
bR B SEEEA TR, AR N R e N IR R A 3L,
— RS S &5 R A LS I A A SR AT IR 55 1) (R AN
i P ST LASEORY GIS £, BN MEAE fF 2R S Hl i 0. 25 b, FRAN
MR EAPRIRUCF G RE SR T, IR REIER, At
IR R AN B 5y TR R B2 1Y . XL 2 BTk H I .

P ML Douglas - Peucker 5y [52 ] X & HUH (M @ S 4e R 24T 2 1
ko AT DA A AL 22 1 T8 MU 0 1 S ALLRE 5 AN T 6 B 4 1 22 TS 2 R
4] 3-9 75 T P 3-8 Hhe BRI S

Kl 3-9 ZiLBIE Mg R, ERE N 0. 1,
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ST R AR (10 v A 1L PR SR ) S AR A

3. 9 KEERKD

X TR AR A SR AT IR S AT, T e SR TR A SRR
B RJE R I 45 RO L. AT IR F I A2 2002 EAT 2003 4Rk
S QUICKBIRD 4t AR, 38R 0.6 K/ Bz, EEBEEER Ay #il
18 8 LERAAR AL (BMP) B & o

B S0 T5 R AN 2, v (0 4 P A 0l R0 JH 0T . T S SR e
s AR S 8 SR A o UG EARR 1B X 5 g 2002 4FE ) EI5, K/NE 1200X1200
fika o BB ORE N R EEAR A R JE AT LR - P A 7 203k A —Flodild A T4,
KR TTIEAAEAEBCAE ), I HonT LA 21 LG B A 1 g SR e 30 AT SR A B 4F
RIS EL, SRR DRI 2R ) S5 — &R GIS YRR s, HAR Ri2%
Him, WAUEHT GIS FEMGAEERCAE R A GIS AL B (1) R PR 25 T 5
AL B TR M. H AT EATTH B 2001 4R GIS ¥, 5 2002 4E ) Quickbird
TCVEVGHC, PRl b A B BN 2B B 28— Rh 7 v AR . AR B SR s T
ATE o 7 A5 A B U0 55005 S Hd S 8 R DX el 2 A X 3 rh R4 3R 3R A . 5
SR, FAMER T 700 ANEFAWELERFT 2100 AN HERFWIFCER, BT LURA
Z WA e R Bl 2 O A E RS KBS 24 . B SHAAL v ST
[ETN TR P = W RN 7% I 1 D B = Rty e (S K = R = AT TR
10 .

3. 9. 1 B¥IEE

S rR R R AN B BRI S B0 E W R s
v BIYIEESHL

TATKH 5 ZZimahi 0 —Juarlygsdsy . HTaEHLESK ES X gt
ATRlA, FTUATERES RME DK, [FREEREOR N @, AT E S
AN RN K. 10, 20, 30, 40, 50, KK 1. JEPACLE K EE R IRATE
P B 50 RIS 2 K B 5% 80/ SHADOW THRESHOLD, K4k PR FRAi 13k
¥ 8 tuhr Mg LR 255, fERIMTECA RS E 1 eme iy, A MEH &+
MIMH T It
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v FHIEZL

FEVE R BRI, BATHRETE LIS A A — 2 UG A 1
KBAFEUALTT O 13 — ARV AR BRI R B P R I B s . FRAT 1T 2002
AR R R BT A A KECH AL 30 [, BB B E N 4 5%, fEiF
SRS BREFAE BT 75 1) Canny BUERS, ZEFE Canny JEH 2% L FBIME 4 50 F1 200,

v e HIERSH

FERETUE I, 5 SCR IR R Ry 200 Bz, EFROY 15000 3. 24
WAL B B R 400 535

v ZRIESE
Douglas - Peucker HyEHFIEAIZEL, RIIEARL 2210 e R4 BRI B4 bl e X
3 0. 85,

3. 9. 2 HZRESH

WA H] 9 I R AR iatdE, EATRIFER BT 2002 4F, JFORIES YIZR4E
G EA 2. A2 Wenbo Song A4 H 1R T AV PRI E: R VEAr vHE )
Wik (2], JFEGIMIFIEN BAROL, RAWS 7 PR bk Horp “ref”
TARE RN TSE MRS PE (ground truth), & A LZHI,

BT HE RV

B 158 L SR LA E I NUM e, SRR 01 LR 1R L SR 50 50 50 B 9 NUMor, HE
EF‘_[EﬁﬁE/‘J@%%%EEi&%ygNUMdetfﬂght’ %i%ﬂgiﬁiﬂgNUMdetferror’ *ﬁﬂlﬂ@m"]
i&%%NUMdetinom )H\[J'

v ORGEE (NumDetR):  NumDetR = NUMdet right / NUMyer
v EffE (NumTrueR):  NumTrueR = NUMaet right / NUMget
BT X AR PR

B BE JIT A7 T SIS SRU) 6 3G DX 3l P T ASURT A AREA e, V2RO HA B0 BT S 30
e I DX S T AR AN D AREA e, SEVE Rl HH RS SR04 e I DX By T s it i ) e
%Eiﬁmﬁﬁgiﬁmﬁiﬂ‘*ﬂ %AREAinter’ )I_I\IJ :

41



ST R AR (10 v A 1L PR SR ) S AR A

v HAIERIZE (AreaTureR): AreaTureR = AREAinter / AREArer

v HRUEEZ (AreaErrorR): AreaErrorR = (AREAder — AREAinter) / AREAger
v ORI E (ArealoseR): ArealoseR = (AREAyer — ARFAinter) / AREAer
B TRETERI VT

BT BT A EL SR A 58 S50 DX 3 5 A R ) PER L e, SRV TR HE 1) 0T A A4
%%\};Eiﬂ@%}aﬁ%ﬂjﬂPERIdeu )I_I\IJ'

v JEEAHRLE (PeriR): PeriR = ABS (PERIver — PERIdet) / PERIrer

v THAHAALE (AreaR): AreaR = ABS (AREAge: — AREAyer)/ AREA,or

31 MIER 3-2 R 1 X L8P v I FH TR IR 45 3L . 141 3-10 22 &1 3-12
Bl T GRS =i BB s A R PR B A B o N = & n] LR B FRATTA
BKlG 7 s LA BORE RS, HARRIAE Y st )ik LU s 45 Bt s e A &
SUHFEAR A — @ M2k fEIXAEMEER LT, T E L RIS R
s R, bR BRI By Y-l G B R PE T ERIER . BERBIA Y T8
R ORI, BYY)-RlE BEA G TRIER) T — MR 2R T %
L HMEFIR, REW SR T A AR A AR R, 1 W
F7 WA TP PL RS 2R IA . W3R 3-1 Tl LA, AR R
ARSI FEMIES R, JF HIEMR e T30, X2 B TAER U g
GUEEER Al (AR AL R AR D, X s T B B A AR R ) 1 B
L FC I RE S o ARV R PR S RN, HEE TR HE—
SR JE0R L SIS AR DX 85K (6 DA WG 6 A RS 1) 1) IE A R A R R,
DAFRATT 7 L FH DX Sl T APl 0 o DX sk ke . SR 3-2 el DU B TR
B IR R AR B R A, B T B - FR B AR (A 1% DX Sl A A 25 2R )
HRYI XA L o XA TR T B V)RS, AT e L s,
U IS AN R i At 25 5 2k — BB AN R ARG AR Xl RN AR R A B, TR T
BN RAE I S N, SR LA T SR 70 DI R DI A E A “Fip 77 X
WA I G IR AT RIS, AR A PRl A AR T k. BANE
RAFAE A AR e v, 2 WIS 5 3R (1) P IRVEEAA S AN, X AT RE S K E
TR — AT I A GAL G R Y SR USRI S 2L T
M LT R S BT RN, T KA X —JEA TR . ML
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B TR @ R O A

G AR EATIRZWEFS, JEARTEA N, 1y 30 S dE U e BRAE AT A2 U (1 22 14
B, i TR B 2SR 51— AR R B T2 BIatl,  hia il
FREA BRI, AR 258 R EEE T J s IR 21408, JF Hikx
AR IR A RS2 TR ZE AT 52 W 5 28 (R ARAT DL

Kl 3-10 15 KGR UN. £ F A EIEEIE: 4 EABIYIEEG S, AR Ak
BEEE R, K EAG AR A B s N R =y s A B o 2B I Al gh RAE Js i 4
EEm. BB/ 512x512. EEEFENTE: 4 0%,
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K 3-11 4 SEGEFYREION. BRE LK 3-10 dR. EBA/N: 574x408, 5
AT TR 4 2
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SRR B SR e U Un B

Kl 3-12 9 5 EIBURSRMEE BRI o BB SCILIE 3-10 7R . R /h: 316x384, &
IS TE] 3 S

Image NUM, ¢ NUMue right | NUMaet error | NUMet non NumDetR NumTrueR
1 37 36 0 1 0.973 1.000
2 30 24 1 6 0.800 0.960
3 40 34 3 6 0.850 0.919
4 24 24 2 0 1.000 0.923
5 35 24 2 11 0.686 0.923
6 23 20 2 3 0.870 0.909
7 16 12 1 4 0.750 0.923
8 44 34 4 10 0.773 0.895
9 28 23 1 5 0.821 0.958

Total 277 231 16 46 0.834 0.935

R 3-1 TR EECR PO
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ST R AR (10 v A 1L PR SR ) S AR A

Image AreaTureR AreaErrorR AreaLoseR PeriR AreaR
1 0.902 0.035 0.098 0.226 0.133
2 0.890 0.070 0.110 0.198 0.199
3 0.811 0.053 0.189 0.301 0.251
4 0.923 0.049 0.077 0.241 0.192
5 0.815 0.068 0.185 0.290 0.184
6 0.887 0.072 0.113 0.155 0.121
7 0.832 0.059 0.168 0.251 0.180
8 0.844 0.067 0.156 0.202 0.156
9 0.823 0.038 0.177 0.260 0.221

Total 0.861 0.060 0.139 0.244 0.189

*® 3-2 FLTRERIRBUA E AR K
3. 10 /ph&E

FEIX—Fr, AN T s HIBE R AR A Sl = 0 AR A KB R
BORSFP L« XD SR A% DA T2 2 I ARE PR R RN BT ) -l 5 55000
ARG T b2 1938 R ——RIRENS A I 45 15 2 Fhvis k) i 2 8 >
FBXLERFAE 2 I AR, 2Pl e 2 B 1 AR, R IR R 7 LA AR
GEROYT REME: WARBEIRAF P AOAFAE,  CEWO G IE, MR (DEM 5 4%,
REMSAR 5 A AN AN SRR rp ok, B REAT — RSB0 R e 3R15 S 9T 7
(RO, AT 73 21 B A R SR 8 B R S 2R o BII-Rl S A4S R 2 2 2
) R AR ——Fh T SR Fe J3E D K P O A AN B2 B T sl st i
SRR B (B AR DR DO ST DI [ NP PN S it 2 MO AR SR e A oy it
BTG DL o XAEBATT LI I BY DI 18 S0 SRAT AR 75 2 A B )1 S 2 XA
M FH Rl 2R A S0 A 2 B i B (R AR BN 5 o AR B RN B ) il 5 SV R BB
S5 T R BUREFENRZ 2= 2 SRRl BENg L A 1 4

Rl N i 2, BATI 8 R SR A A — 2 e, HARRILAE: X T
DU AR 2R 3T, SR UUN RO & B AR 0L T, Wik ]
oK B T AN R I R) 20 T8) R 2 0 A o MRS ik, (E2 T3 1 0 Bt
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T AR, HATERATRBEAE R iR KR By BN ZR e ik . 2% 18 BIRF Ak
AT TAR AT SRS RS, X R IR e B A B AT 58 2K, B DU
WAL INGARBE T A RN E G, POIHCRtb a2 PR ik, H
HFEH 1) 2 I SE TP BEAR, S8 T LU, AR BLE 2 LS TAE M
A s S R R R AL R e TR T R A B R A )
HLAPCA%E: FHEKBUF AL, e P £ R oe g BRI
ZRARITHR AT HIGISREAT ZHONGRIICR s - EAF  2 I U 155555
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ST TR AR A

FOE ETREBENMNEZFRYECENEZL

EmEN TR B AT R U I S, A B
T30l D3 2 AT B R ST A AT I ok e 3K AT PR 4 b3k
AR K S AR AT TN S o IX PSR 1) 5 2 AR A 20 =3 I Bk
G AN R AT R B SR 38, R A BT 5 H A A A Bl oxt
PR SR8 R O 4 e AT AR AR R el e, 5 Jm ARl S SR A . ) AR A A
HIWrEA RS A T AL,

i BAVEEIRY AL T A, AR REE T =R R IHER
PO R——BIAEIH B b IR i SR AR AR P DAL B R T R B 3
HH BT A5 H B SR A TH B X N Bl B = 3R
PR A 2 T AR A —— L TH P A5RRT P R [RAEA7 E R d SH) BRTEAR AN 7)o AR
o = RN SR SRS e DL, AT e ANRE TR 58 v I 2 SRV R T
DR A AR A A BT A [] IR A P 480 A S SR IR AR 5 AR R 2 T A4k L,
KT P 41 B SR DDA B P9 ot SR A8 A P A 0 —— B B 2555 H I
RI R SRAIANI IR TH B o

DR, PAIE AN [ I AR AR R A AN, it LR MR A B ]
RER AR, RG] A A SAE KLY SO TR AT ek B AL
Ty AN BATTI BT B VU SRAT AT O TR 3R B 58 A vHERA 1 SRR R o IR Ak
H]REIE AL Y R AR A e 4, B AT AR SR XK Ay, T g
—ANEH R AT 2> UL D D R Do DA FIK U P FOORI I
P A I AR R 2

NI CREESE AR, SRR A SR A D R AR LR A
BeJes Regy o 0 R BT B SE R e 45 R T HEAT o0
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4. 2 HERE

B T BATTAT AR A [0 A (R P 1 [) — R DX g PR 2 R 2, I L EAT TR SRS
AL SRt <ty o T EIRBREAEAR, FATT w5 230 P i B R A T I
e, BCHE S PR R T A SO A, o BBV AT 2 TP XL AL, ST RS
FREE G PRI B, ={0}ie S, B, ={b7}, jeS,, Hrb Ron YRS Al
T R (R X 3 KR g A, ={A i e S, FT A, ={A%}, jes,, HHARRXI, B F
B, TACH R ISR & M AR R ST B 70 RN e By snange MM Bipange o

E BRI E ) AR RAGE B, RN HIEES K By M B, o T2
HATH KR By =Buear. VBuw s Bi=Buon age UBuesr» Bo = Bron srange U By 0 LEAT
S R AT I R HH AR A B ooy cunge » Buswr 71 By o (EFEARMEHLL T, BATH W A
PRAEN)

[ K %
\\\$Eﬁ i
/ \
[ I XA, ] [ 12 XA,
v
) e R A B ) e R T

b B SR e

K 4-1 HRRE K

@O ZEALies,, HAEIEALjeS,, WRA=A?, Tb =b?eB guge
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ST TR AR A

@ ZEALies,, HAMFIEAL jes,, W A=A, Wb eBy,
@ LHEALjes,, HMFIEALIes,, WEA =A?, NbleB,,

H AT =A © A A =IDENTITY o ZERATIA T, B — MR R |
SR HEN IF I LA & B, A1 B, FPARE SRS A B AL KR A I I AR AR,
FATRT LA 5505065 1 02 AT BOACHRAE I BAEL, S T 1 R 12 rR S K AR AL
Do P 4-1 W T A HIERITRE

4. 3 HELE

AL PR MR AT LU, BATTE Se 200 DR B R RES IR K B A AE il
Wt iy ZER AT AT RO HE SR AT o AR S — o R A 1 41, AT
A Al e 20 i B G L 1) AR At U PR 1 R 1 S AT T B AR bR R AT
THFIE, JRATTRT LIRS IR AR 52 w0 I (1 B AR B AT THEA T e . 554k, i
4.5 (R F A 2 FIE A SR UG BE IR 2RI AN, HEEORIE 1 A 12 S
SRS B DR A A S BRI, SR B G A 24T T HE AL 98 PRUETX —
o

4, 4 F{EBVFEST

PR 9 2 T AR, 7, BN G, RS 8 b R R b
R, AT AT BA Ay BB EE A7 hc R T SR LR = pie =) A
pf=p(x =) o FATEN:

pnon_change = p|1 p|2 E_ t1 <t2 //_\\f( 4-1

A B3, AT DRI MR A A K/ ke IS8 J T it SR 2R LA i B AR A R 5

Hﬁﬁﬂ p,1 =1E. piz =1, )I_\”J pnon_change =1, @ﬁ%ﬁ@%{%ig@?ﬁ@ﬁ%ﬁ@?ﬁ%%uijjrll“

DI IRATH : Porange = Prew + P, o H1 T IAT T BV ) AAL TG O, Rk
MTELBETE X P, W1 F TR

pchange = pi2 (1_ pll) + p}(l_ piz) E— t1<tz /L\\ﬁ 4-2

58w W T c S e Sb 3 € RVA 7/ L {1 A Rt SF e (S R A7 1oy 1P A R S S5V R YR ERR
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ST R AR (10 v A 1L PR SR ) S AR A

5, AT LSRG — DRI e BEHRAE, FEIT pf =1 Ho p? =0, W pyprge =15 [
B C A v R IR R, A8 R AR AR, B o IR S
AT LR — MK Pyge WA, Lol pr =0 Hop? =1, W p,,,. =15 fEQLIA
VBT R AR, T S IRAF BN Dy » HERT P =1 H 7 =1, W pg =00
HT BL 2387, FATTA] AR 28 50 4-2 THEL PG 0 002 rpon i DIl ) 4 JE AR A i
(B, 0 MR 1 /MR BB L8 S A AR Y HLJ& T SRR 2 e > 055
WA ¢ RAE T A4 RZ Mk ¢ A R AR A . A ¢ kAR T AR, WHE—
A HIWE pf A p7 RN 35 pl > oty WISV G e DB it i) L o

4. 5 HBEZX

FCBLERAE R H 2 R 20 BB R0 02 Ao B (R 58 B dEAT LA e AT 1 1
TEAA

FEBEAT LCBHRAE 200, 4 2 ox P45 v 0 o2 ) 55 = FR) A A0 e Ul 5
%, WENERIE, VSRR, BAIFAAT @ADL, Wi
TR RS EER SR . XFE R E 4.4 P RS ER AR A A B HAA X 7y
SIS BE AR S e BRI I

FESEPR N I, A 4-2 AR IR, S BA P 7 T i) R
R IEORAIE S, s, IR W REOC R T AL = A ARMERG RS L . DRI
ZH IR OLI R A ol ie s, TRVEKR B0 jes,, BEMEIRIEAL =A%,
TR RIXA ), FAT] e 1 P B8 TR 8 B AT AH A XA % B bl e s, A
b?,jeS,» H A'AA?>THRESHOLD , HH1 THRESHOLD /& fit /IMHAZ I AR BIME, LA
2 s IS LA AT TIARAR /NI Dl o ARAEFE BEXS BV B pf(x =1) + pl(x, =) FIAATK
4-2 AT LATTE B! IR AR pyg IR e # 1T e S, AR LAN B2, je s, AHAS, T
TSR AR Dyange » TR Dypange 1E A YA D! HIILEE Do = A7 S, TH
H o AHASIRIFC TR W pl e = PF o AT EIRETVE, B AW B, ={0}i 5,13
FUPTA of AR, fo i el BRI B R L2 B AR A S R 3, 43 21 ]
G AR I S R B AW By, o FEFIRER VLI ) B, =02}, j e S, TG
= LR R 2 h A it s s e ——R B,

AT B SV 5 By, I ON AR LT 73R
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SEPUE IR TR R U S AR A I S

procedure COMPARE_PROCESS(B,, B,, B, )
By, < &
for i = 1 to dim(s,)
max_probability = 0
for j =1 to dim(s,)
inter area = area(A!nA?)
Perange = P7 (1= pi)+ pi(L- p7)
if inter_area > THRESHOLD && pg». > max_probability
max_probability = pgr.
endif
repeat
if max probability > 0

P'ymge = Max probability

else
P change = P

endif

repeat

for i = 1 to dim(s?')
if plyage 2 0.5
By, = By WD
endif

repeat

end COMPARE_PROCESS

4. 6 ELWEHERRSH
ASFEA AR AR SR T 5 = R U R B S, ELAE T Y

Bl R0, FATIE AN S =B AR M S A E . A E 2 BBk
HFPIAAEI A, AR S AN TR, DAL R 253 1) 1 P s 8 P A BH DY s iz
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o ELRRETET, WE MW ERAHAS AR BI{E THRESHOLD h#eER H S AT
50%.

PUNSHENZHOR B 15 2002 SR @D ZRER I S EL Ak T 37 R 45 2003
FUIZREE, Z P IAMER] 2003 I ZRER 2 AN RSB, B3 2 AE 1
AT BT IH GIS DIERIEHIH GIS 1, A ZAE DB Bl A Rt 28
(¥ GIS BiE N Lhmid, IXASZASLHL B a1 o

B Pl A B G AR T AR IR AT BE IR . BRI Bk A 2002 AFAERE
QUICKBIRD B2 MG, 83kt G b i b [X 75 5 47 5 1K) SCEE A OB (1) BB A
AL R AR G . ARSIV 4-1 Frow, B R ROR T 2k 3]
LG AR BE R . B LUE 7Rl FH A R B BN 18 A5 TR A R
AT K XS LT, ARART IS R R, P A2 4 1) s S ) 8 R Bl A1
LFITRI R, XA IR T BATIHE H 110 A8 A AS AR 2R PR A 2501k

b5, AR AR RAR IS L T 2002 AR 2003 SERESEEIE b, B 4-2 FiR
4-3 JEPIA S Tl b5 (T A SRS BRI T TR AR E
FR BRI PR Ay, PR AT I PRSI R AR ), R o i %
RS . XE, BT 8 IREGEERY 62 MR bt
ATIRK,  FERARAR AP R MNER AT T g0k, g5k 4-1 fos, Hrp
MBIMZHZEIE (ref Mbs) it N T AR,

LA, BATTEERENS YU KBS 2> AL It i . (B0, MIXE T2t
S R U SR (R R AR, SR I AR ARG TN 4 LRI, 32
A A SR AR A A I S 2 A T U R B Un S5, I [R] IR - P i
B0, Pl R 0B A S YU R AL BRI B R DU R e, 34— AN
S LA PN AN [ I 1) BB 1K) 3 5 K P oA 2 AN TR, 38 e Y 2002 4R3I
IR RO I S5 2003 2 R _EREAT @3N RO ok B IR
AT IE B AN R (1 B LK, AEREAT AR AN A LA ST, 314
JER R IR S — PR b 22 A R AT AZ (1) ) il —— R JC i 2 U i 1), H
i A IR TR AN 63 o SRR b it X Rl 2 U RS DUR 2%, (HER
LR UL A T UM SR A 45 R A HER G S . Rl R R D2 A
HRAE IR BSOS mude o) i B R XA 3R
HIBAT R e BRI —— LRI o B 140 JLAS/NE Gy o 3K, AEREAT 2R ARG N
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ST TR AR A

(K BRI S RS S8 R X it S e R o A i BB XS 3 2 o
IR JERIEAT 2 R LR, SXAEA 2 (1 AR A3 Sl R AR HE T e e S 370 1) 5 B AR

ARV

image | Numj,, NUMGEe | NUMgEeeer DecR,,,, CorR,,,,,.
1 6 4 3 0.67 0.57
2 9 6 0 0.67 1.00
3 8 5 5 0.63 0.50
4 8 6 4 0.75 0.6
5 5 4 2 0.8 0.67
6 9 6 4 0.67 0.6
7 10 9 0 0.90 1.00
8 7 5 4 0.71 0.56
Total 62 45 22 0.72 0.67
RA-1 wume, o HSRWEFMEHE ;. om0 EEG AR FECH ;

Nomesr s I BB R AR EH 5 Decr,,,, : B, Decr,,,,, = NUMESS NUME

change

CorRyyy t LEFARIIIA,  corr,,,,. = NUMSS S0 (NUM S 50 NUMES o)
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1 2 TS A |
s 0
[ — : — :
) I I3
. pom =
— l::__j — — [ «:J
s —>o (__.\_\;_—vl
oy — oy
IA"_ N "
ey Y () P e ans
E 0 E 0
c::(_ﬂ:_lz J[Q c::(_ﬂ:_lz J[ZJ
T C P e C P

B 4-1 SR BAARI . S HE R R IR BRA B g, 5 fk

BT e BE SR S B RO SR R G h IR)AK P2 e e s 1 SR 8 B8
wmﬁi HARG SO 2 WU =555 5 =0 e AE IH Pl B BRI K R AR )
I HVIHEEBUR N TARC SR, Ferb i/ RS I N AR ST O Je K S
BETNEPN NS/ E i PSS kYR
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T R AR 1 vy 7 A 1L PR SR 0 AR A

B 4-2 R 4-1 5 2 SESEBAALRIN . 25 —HE 2[R HuX 2002 42 K& {5 A1 2003
FEG BERESOLE 4-1 18

i}:uli"

I i
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ST TR AR A

.ill:llli
P i

K 4-3 K 4-1 3 7 5 ESZ USRI . B E LK 4-2 k.
4, T ING

FEIRX T, FASRE T PRI ], SRR B R 1 S A
IITL,  OMP A 0 25 20 o 50 WU P R b i SR X, AR
I E ORISR AR BER Y, da H] PRSI0 v S5 P e PR mh AR AT e R 11
AR R I P B A 25 A AR (K i SR R o L S ) AR B R Sk
XTSRS R 2% (SR R AR A BAT B A I RE T (HU, SRR 2
TP S T S e R UM SR, DR e st S e B 0 VAR AR K
FEJE EYUE T AR I IR I BOR o AE LR I LA, BediTar DU 3 s i
PR SR IR IE A R B AR I R R IR R, 4k, 3T DU R EEA A
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ANTR] IR AR BEHG (BT BRE B AT 2 18l R 220, A4S R T TH R B 2045 2] 10
WS BB G BT SO RE SR e (K LA %
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SiLE JET DRE B SRy AR A ker il ik

ERE ET DRF REMEHYART (LT

FERX %, Rl — P RGBS P it is, HA
A€ SR IR A, AT R EOQE Y. — O B B il &
HA Z2IBERCE S MEE. Bk 2 AL T DRF (Discriminative
Random Field) BiMY, Z5&EUR % FIXFIEEA “Jum” Z A KR M EA]
At . A& T OB DRE AR IE TS5 iR A fe s, el
RHE AN LS E EARAG TIPSR A R

N R E S SRR, R R R S A B BRAE DL RN R,
Ja, R s AR I T 0 A o

5. 2 HIEWIE

FALF2EVUE, XA RN PR 0 [ XA B & v e, B e Ry 2 e
MIREATRCAE; AR5 AERENE BB B0 SN A% 7 AR BEA “u 7,
TSP S 1 R 12 OGS G 3R SRR PE AR AR MR s B TR A A DRE AR,
A IR SR W R A e ot B A B, NI B R A R . R 25 =5
IR SR PO R R, AT 22 B e M IS R GNITZRER) i S5
AT, B 5-1 JEREAFRIIRE K o X B A M HE SIS T 55 DU 5 g o
4, NIEAFESTE.

5. 3 tREVEEST

5. 3. 1 DRF{RE![E]m

DRF #%7 (Discriminative Random Field) #&H Kumar 7 2003 442 H ),
FEHT AR s b @SR . X AERE @A R X MR A TR
i, JE e g BT BRI R nyxemy SR A B RGAH R RS 1 DX 3k (an
5-2 PuR) o« BT A& FRIRE G G = (S, BE), A WRES NS, E
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T ARERUNIDE S

(o) [ ]
o

M@E%P] [E@E%V

v v

JLEM T St JEEM T S? i& {?

B 2

L

DRF f77 _ DRF LA
v

i3 Wy
v

[&%ﬁ%%%]

IR GE S 7S

A7 Ak 5 Ak

Ny
7
>

Kl 5-1 FyEmFEE
HA: dim(G)=(n/n)/(m/m,), HrhnxmAREGR IR o S FRREANTT RO R 11
MIMERR A y={y. s ¥ BRI SN GBS B R AE, Kumar 48 A
DRF AT S5, 1EFE y, A I Wtk DX I N S5 M RE PR R AR ) & S
MARN AR IE R x ={x}s » XMTEBGIAT 05028, X x e{-11, Hf 1 Hi-1
G 0 TSR AR bR Id S AR M AR AR . Gibbs 43 A [67], BEALAZ & x Al
y IR A ] 7R -

P(x|y) =%e‘” Ak 5-1

Horp 7 hE—AkpR %, HHE Gibbs 20 AT AT markov 31K —&1E (53, 551, FFER
U n] PLRIR A
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U:_(ZA(Xi'y)+ZZﬂijIij(Xi!Xj'y))>0 i 52

Ferb AR 3, B SRR DX PR R AT LA 1 s 1 7 B LATRN,
R I OR R, B A S (1 R —— X2 T AR I 2 0
FEA7 A) b S ) S, M Markov I BEANYE it . I & SO IR 358
B LB HRBARRGE, AT A R MR P(x|y) » XA, TR
IR T DS i) FUF A D 5 R R P(x | y) BRI = P(x|y) &
BRI, HO ARG A E x w2 AL R iC i & . B 5-2 52 H] DRE Xt
s PN AR, R s T O SRR R R R T, e
PSR IS ES7k7/ S

Kl 5-2 BRI S AR BUE R/ 350x230. k&1 K/NA: 16x16,
5. 3. 2 Z{L4&M DRF $REY

LA_EANR1G) DRE R BHa H - R BB, A hr i I 5 2255 FE AN [l i
IR IBIARAL, A T8I0 T — A F e e —— e, P 20 A
DRF MY HEAT Y™ i o ASAUA I DRE 4523 18 3 2 S ARURE ] I 25 R AR IR 3l g A
S AL A 8] B RIS .

FRABLT DRE AR, FATHARR A LA 71 o B 5 1 R 2 (A3 (P
BGOSR THHED . AFIME, XH o B 000 TR 25 - P AR %
AR x e{-110, JLrh—1 F1 1 53 5000 B -3 A0 IR 4 P b
WAL RIS AR FRIC . HIARICIE L, A7y 2T R R 4 i AR 1L I
Frfike BOSRaR v A AR R IE P LR D y ={y Jos » by, AP
BXNALE 7 IS AR ARHE . WY DRF B 45, AR 5-1 5 A 5-2,
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JE SR AN -
ZAi (% vY)+Zzﬂij i (X .%;.)

Pixly) =56 5T
JErp R £ A T R AL B L RS, R R bR
SRS B B U0

A(%.y,) =log (o (xeh (y))) i\ 54

Horbo" AR SHL, B n(e) AL MR e B, AR AN SRS = S dt s e
BRI R RS0 s B £ (o) 5 BRI o(o) IR G UILEE =%0) . O R
NAEFAZEA BTG DL, A DRF BEALKG AR L4 i ] 5L 1138 40 o A

ACHIAN LB WAL E 7 AR j e N AOATBUYE, B sTa) B st %
FERX P I S I A A 27 B AR 18— 1 70 Jhe A A3 M e A L o0 th 2 AR
A2 WRE I R AR E 3O8 -

L (%, X, y) = Kxx; + (01— K)(ZG(XinVTUi(Q(Yi’}’j)))_l) A3 55

Hrpvt, K, g, WEREIZEL K INBEVEHZ -1, Do u(e) IRZetE 4 i R 4L,

g(o) o &y, My, Z IR 2200 ) B, AR002 A Jdl Tk B ) ) PR 448 0k R 15
PG — S EEARN) Ising MAY[53], FRonas A bIRELLE; (R
H Ising BRI L) SEGL VM [63], KIEGIN T —ANEnf DA (Discontinuity
adaptive) FAY[53], ‘B & —DHIEHMI, HAEHEE %8 E I CRib

KGR BAAEIE Tsing BRI o K HIVET 2 4% Tsing ACAUNT DA A
2B R . g, BIAE AR T IS AR ARSI o X T4 [n) [A) 1R 1)
PHARGE, g, WHEG T A0 R R S, g, iR 7 ) AN R A [R]
o FEBIALRSEBR I T, FReATTE SCRI AR Gt o DY <3 HAX 7% 1 vt 76 2% 8] 1)
R ZR . 7hh, BRG] PR, T REEREEN,, g, UL B

(573

5. 4 Skt

FUT =5, N TR EAT IE 722808 00, w5 2 SuA L Je i il
CMNZRER) MRS EIAT A LIIRIG RS AL DRF B SH A2 0={o,
vo Ko ple [ MRF B SR ELER,  h T DRF B H R 0R Ja B4
AT, RIEANTTEAR MRE BRI 50 G TR o (1) 20T By 2 Eoh T it
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IR T DRF BCRY R S5 K ) (A A I S0
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