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PG | 5 HH %HR XA Y LA I 8 s i ARG = (AR

HZAL IR R o B (GERMGS AR XIS B AR ), #4452 BHR s 403
(1 PRI XSl B iy BT R R A5 BRI ERAE (RS ) , DR TS
ETHEHLAE B KRR AR 4326 (U 7, b2 A B A IR, R
JE N IX L8 R P SR B RRAIE

150 )2 A PR — R B T R AT HE B AIE S 00, 9 S PR i AR X sl ) LA
DAB AT S0 SEAH G U0 R A5 AT LA SR DAy S ) Rl PR A X St
Frodemfilivt . Hfm AR 1 dR & sliR SR X RR Ao, gt U2 PRI 4R iy
RIS

g 45
BRI
EsE | ‘ ,
::> g )| EsH :j> migg N s ::>
ARG i HAFE T B

FHESRIK

E1-1 EBRERRANRGHERERE

5 AR FUNEOA R SE A e B9 ss DIRERY T U7 ik, LS5 B
ARBARERAT A2 R N5 B A B IRERI AR, ARIfE B AV E 22 H %
e E . TR E . B E RO A E ORI R, ) RE I 2R 5 B AR
wAAE (SR BRSO, PSR | EEEOR | B REROR 5 1
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FRBI N AT BB U IETT, HAAE B HAR W W HOR MU X DU R EEA AR
(1) i T R R S AT A

W 1-1 P, FAHEEMGRE 1 B God BRI SR 5 A 523, 1k
IR e TA5 R AL FRAT B BE M KA A BT, B BB W b5 BAL
A—LE A, WA E X L, WE BB AT R R B AR P R i L5
WU RE S —T00A 8 i = A PRAPE R AE 55, L, TR AR S| TR 2ok
AN TR ST R RN BRI RIR S, o S Wi BT 10 BRI 0 125

®1-1 BRIRHNEREERTNCE

FEHEE (N) BEVEH AR R 2R 2% WFFE I (Z281))

SEEPGEL

B E 5 B3RHL TR A Esyisi .
fF55#r
. » » . 15 Bt

B e 5 B L5 WFHA 15 BG4 o
fGE %4
) N ] ] AT HfE

YR E FEIT BHEHA AR L
B
il
AR E {5 BN H Pl A H sl Sy EE
A7

1.3.3 BEEGEEREINNHEHR

NZENARE R AT LA 1-2 #5380 R SE SEASRRAE, Wy fn, Jy i)
2T MR | 23 ) 4 DA A AR AN (] J2 AL B T2 BAT — 5 # 23 0) 4
2B, ZRIEARRESREAEIAE T — R Z A 8], S 2 FRA AR 2R3k 1 R
s Re S SN AU LA R 90 S R0 B B2 B HEAT AR I AT E BT
MRS, S8 RAE B T E B GG, U RAER S S5 A BT R
SRR BT 5 K A Shasr 56T je 2 A AU TR s el

X EE EFR RO R o, W ENEE AN EIER, Sk EYRFE T
PR, —FE B M BRI T (Bottom-up Process), %5 —Fj& A i T AN
T. (Top-down Process) ™) XA BT B A 545 H B DL S MBS Bredildh
RS WU, A AT AR S B BRAR 11RO

1. BT LERmMT

WHFR A EHEIR SN ( Data- driven) BN T, HAE O WS & RGE TAE & W



oo ~

- — =
S / ISR

Bl
| SRR TN XWX ] VAT

| Akns T F & ] TE

A5 R L -
QZQi@ Bty

B 1-2 AEHAMERE

Rt
R B

s

i, IEERATILG, — BB MR R FERE, TR TrRRE i %) & A A 448
ANZZJR I TR BN , BRI T 28 58 T8 12 [ 21 51 iy i B Be 252 Sk
TER -1 b, R MR IR Y, MARJZJT AL 21 R L p B, 2=
b BRGSO RHE AL R RALE, IR ESEATIRG, JLa A MR B AAR S

AR EARRSE T e, SRR AR e AR, B E R
Bep XD HIFRRE % . SRy, WL 2 8 1 A4 =R AN ) O PR AR BUR
THEATEY, ECREIR RN, E L AR By 2R A B I A DX 2 22
[ 5 LB LT 45 F , (AR LA RE RS 0 AN [R] X Iy s 57, (HOCIE <4307
XEEABEAE R RS RIE RS — DN AR RSRAE, B 25D A, WA
BRI . SO R SRR, RN R TIZRMRENELR, UL ZIEN]
FESHR LS WEE (MR LB SE A S ARIA g Ui 2 2. 5D 241 I (41 A9 4
SERRR SN, RATEWEE R n e 5t i = e KA, A OGS Ak
FraBRERE () A Ak,

RETTIEME R T TR, x5 B AR RN & 52 2 8o B R 23408
I, BARSREE, BUA VR 2 28 G A i ke R RN 75 T 1 1] A 40 88 0 X
— B BSRAEH ARl RRIERRECGEA M R b = R R, H A
K, HICAEARRFRSE EJRFR 7% 75 B R L
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2. BEEMTHMT

NFRZ AFIR IS (Theory-driven) (M IKZ) ( Conceptually Driven) [
I, FRES R S R T | S R GRS BRI E B A G A
SR TS50 A R PR 50 [ 8 N7 A R T ) P A S o A 1) 1
PEHATIRUE, 2RIy P RS R e R, Air 28 TR LMEN, K
1M — P BRI ST AR R IR R 23T

BT LU S B 5K A . AN SORIS R, A T U B AR iR AR
K, ST DR Gh BEAT AT B ARSI AU T XA — R TR A
PRATEARFLI AR BARAGERNT7 nbldy R T %, B2 AMRE
SRR R e Aok R ik, BT DL AR R B AL &% 27 > SR B W T
PLgs AL 58 A0, FH 48 71 5% ~ B9 7 25 R & R IR B 2 28 il T Y
TSR

F BRI T, AR AT T2 A 2 7E R dE  T r L DE BC o 72
AR AIBGT 2 W B ARAEAR , P I AL RS VG AT i AR e Y T AR A
(A BRI BT, B R sk SR AU P AN A 22, U H ARl s, Fna A s
B2 M7

1.4 BE&BEAHEESE

PG H ARSI 2R G0 0 SE 50 Lo e vk B8 EAG 18 7 2 7F — Se i vf FUG 2 1 b A7
(1, HER L | D RE TR0 R A S X T R B AR U R L O R R
T ARE EE, BFUGEEE S — B S BE A, EREdERE R, B Z4ErE R
ZHETE

HRPEA U B R, an SR — NGB s AR T X R 4L 1 SR A,
AR AR 22 GE XTI (0 % G 45 A 1 1 R 3k R N R B 4 — A, SR, ARIUE 8
REVEARER L H J— 2 di, O 7RO 4R O BA GRMERY, Bt
FE 0T B8 2 1945 MR B SR BT, RS — S AR H LA R

—BEAL G (4 RSB AE T Caltech . PASCAL 45 i [EM% H AR 2% 5 1T
WPt T IEER AR, ik S0 R e AR IR T PPN S5 I M BB AR X 4 i, (LR
ZIRAMCE ZR M B AR, R TG DA S B AR R 5 ik B et v N
RIPE, B0 RS8R 5, G0 LabelMe . LotusHill %5, 3 45 & i IR R ST
%, NTAT LAY RS 5321 3 1 o RS RS 2 RN I 48 RGO B, M T AR (1



B BRI A 11 5S35 T

1. Caltech B1&E

Caltech E4 & Caltech-101° Fl Caltech-256% X P44 4 . Caltech101
SEH AN T 22 BE ) Li S G AE, A 101 KBS, BJEHRA 40 ~ 800
IRENR, BURAR/INGY 300 x200 4R, JEXHE R BHRE AT TR, B ERE
FEPRER . —EERMERDA S, A THER B,

Caltech- 101 EIZRPERORSAE T BRI /INFT B A5 A XA 8 KR AE ], AN 2
AEBF (] 2k Y G RE E A7 S 505 MR A 2 L BB R0 AR A, U Bk vl LA
T F AR BURRAE ;. X B FRE BE A48T HEAT TR, HBR S R RR H An b
Kl BRI H ARG 32t iA 207 LB R BCRE g, R KRR Ty B
177 % Bl e AR X B A5 ) B 2 AR fE, H AR R 2 A A A
Y

2007 4F, HIMEE T 2%BE7E Caltech- 101 JERl | X AIH T Caltech 256 K4
U PR T 30607 MRIEMG, a4k 256 JEH AR, KN THERAFIMG L,
ARG B/ NBCE 38 2 80 MR, I T B Z Y MR TS 5 ATE 210 HARE A
AL

2. Corel B1&E

Corel T AR IEGEE, $t6 MK, FIHAEA T 14000 1EENE,
TN TRETAAENEGE RO, ERIEREMEGRE, HEREAFM
TR N R SER), FEREE 2R A, M ERN 24N, Bk mgiits
KU BAR RN I HERE A T, BeAh, ASTR GBI 5% A SR AN 8] 37 5 16 R )3
FAEHEATINR, BT LAARMEXT T UG R 1) B AR RN Z5 R 04T B A L3

T2 A 3L JE W AN ST 2410 T 247 M Corel F i I8 45 128 Hh Bk ke H ok —
ATFHE, RN WANG BMSEES, #3200 T X OR 6 0E 12 B 4
FAR R IR R R, W Y, ARE, Bk, KR W, 5, Tl
i 10 283831 1000 IEF GEIG, SRR JPEG #82X, K/ 256 x384 R EL
384 x256 12, WRAMEIZKR AT 10 25 p—2&, &ifE T RUN ISRk H
HAbEG, ARFIENRREER, 20K, ZEURE AT LUHRIEA R /321
LE

© http: //www. vision. caltech. edu/Image_ Datasets/Caltech101
© http: //www. vision. caltech. edu/Image_ Datasets/Caltech256,
©  hitp: //bergman. stanford. edu/ ~ zwang/project/imsearch/ WBIIS. html ,
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3. COIL BE&

COIL MG PRI 3 B FHAS LU R T MU 22 B e 1) RS B R 45 . COLL-
20 HEA 20 FOA[E 3D HAREY 72 MR (DL seomialbe) BRI, e IR
s —Hbr, BERRYCREAMT, X2 HRFER A 0B 5, 4t
A 256 MIKFEEY,, BHA 1440 IHK/N R 128 x 128 R EZRI S KRR, Bkl “AbH
A" (Processed Data) , 4 360 MEA /N 448 x 416 132 AT &S, Fr
N CRALFRAEAE”  (Unprocessed Data), X P2 FUG A O BRI/
W], AT LA A U 2N AR Bk 7 R

BT RGO MERE , 76 COIL-20 fAERl b SCEIEE T 307 RS AT 15 5
FUGHE, BN A BAR S EUE B, AT LR R e 46 14 5% i 43 IF
Keysers 7E 2006 4FA & T AR A A E&% . COIL- RWIH- 1 FICOIL- RWIH-2,
B AARTER SIS Soh i B s, R ARt R A SE S EE, B
RS 2R B AN BRI B4y BRI, COIL-100 E& 42 100
ASEARIY 7200 TRFEOEG CFRAHRR 72 08) , BinA 248 &40 LA
SRR

4. PASCAL E&EE

PASCAL (Pattern Analysis, Statistical Modeling and Computational Learning) [#]
BT 2005 4 BRI IR BRI R A% | 2 T 8RR R AR R A EUB 1, I AR
WA E W 4 3 RE, B RS A T RO A HIEMR R, B s il
ZA-BEZOME R, At R BRI SIS SR — A HEAT A R Y
SRS AL, PASCAL M3 HARIRAIZESE (DA 2005 4F-FF 4R, HAFE—IK)
WRAZEUG I, XA BRI SRR, S B R e R ok i 8din 4 2
—, T HARAE AR A TR BB P TS, IR AR G

PASCAL2005°4 %% 4 5 Hbs (BEFEHE, ATTH ., IREMAN) TEARF LS
AR TR 5 PASCAL2006° 1% 10 K HAr (AATH . /NR%E | BEIEH .,
N ARG L ML BEAE L L 4i5E) 35304 RIEMR, HhRTE TS (H
PRIALFHUE) K22 FR; PASCAL 2007 rh3lfa &l k&% 2501 W, SE KR
2510 M, MR 4952 i, 85 A4 /NRE BERE S . A% . L
FRHL, AL ML L B B MR B Y. R BE DR M

© http: //www. pascal — network. org/challenges/VOC/voc2005/index. htm,
©  http: //www. pascal — network. org/challenges/VOC/voc2006/index. htm,
©  http: //www. pascal — network. org/challenges/VOC/voc2007/index. htm,,
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T, R 20 NG, X E S s R g EHR T RE R AT A L bR, HiR
IR/ BIAR AR AR, Rl B AR A AR RS . ARTE, [RI26 B bR Z [l A7 R i) 22
BE AR G HE L 4% R AR B 5 B AR TE SO, BB T B AL 5 H AR
AFR, R A (HTEL, EAEL, Z9E L AR SRR KRG
MESHE; PASCAL 2008 (1) H AR ZE M A1 PASCAL 2007 ¥4 KL 784k, [FFERE 20
X%, HEZ T —0HIMbRERLS, S5, MEEEWA i,

PASCAL UL X A3 G T B AR B0 E SRR, (A e MK A2
AT g g 2 ( BAnEllXER R RS ) M EREA (WX EIR
RS AARAHFAE) BURCR . PASCAL S E Y 57 — AN I 2 b AE TR T
Pl A . S — AR AR v B SR TR T 215 GE bR vfE G, U Caltech &
B (UNZREE AN AG ALY 4 21 W] A2 o0 A, VR 2 REXZ R B C 43k
FNAEF WA SEBACR ) 5 55 IR AR T LA D S0 AU 1), 3l g R TR )
EUGARBGR AR, MG & W s miss, EREZ L, 285,
32 S UL R R B A5 O 1 A AR R A TR A, FH DISEM AR
7z L fe

5. LabelMe E1&

LabelMe** & MIT I ML R A T8 GBI EQNEE 19— SRV E LR bRic F RS
PRSI A E AR T i T HR L2 0IR2 EG A ) ) Y B RE 55
VFZIite, EUSEERFTA FERAR T st i A, If B3R JLF A 3 45,
FL BN LR Javascript FRUEEIEHE T, FEREAEE SR ORAEAE XML SCH# U, X
FERFER AT HA T BT E

LabelMe 52—/ AWk FERUARIC BRI, A 11845 RERSK [, 18524 K]
BIFs (BAFHEDAEE PR BR) o BHRE TS 111490 2B 4
B BARIKIE (2006 RAEIRGETT) , Hid 44059 AR FIELL T HARER, 67431
MEBLARNEN , H—AEZRHSE TS WordNet, 7] LITE WordNet #4 i AN [H]
S EIESSISE

LabelMe 5 H AW EIQEHE 1Y F 2 IX U2 . LabelMe H1BY H A5 2 — 2810 4k
MEER, B —A B ZONE S, NMEFTEFR N A FAR R £k B,
[OREREE NI LURU 233 (Pl (=R 775 = tF TS Tal = K 70 (K = 3 S K 7y a1 B & SR i)
HaTHl, SRR TERERWEG BRI RS, S, ELmE,

©  hitp: //www. pascal — network. org/challenges/VOC/voc2008/index. htm,,
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AALRIE T BER R =000 B 2 415 8 (A BAE . 2B a0 B T
H AR AR BT E#A 8 B 2 R 0 BR28HK AN W] 3 56 09 R
A DA 1) 58 22 BRI M N 3 4, il s BAsFp 2k B acieal BE R
I, WRERESE, TEAVIAT B IR RS B N RCR s R R
A ; LabelMe ;2N ATFRYEGREE, RV ZIEMAES, KRZHECERF T
PR B AL Y, A R 2 I W 45 48345 Sk AR B IR, EL A FF 0 A
AT,

6. E&LEGRE

FIREUR R SR PR FAUAR IS T B AR RS 1 5, I NS S8 40 DX 50 )
oiE U . PIEAE LabelMe EURERSERE L, HBLT 55— R & 5 A TR AR
BEHTR B BIR FE——E 4L 1L K2 JE  (Lotus Hill Research Institute Image Cor-
pus) P K EMGIESE b AL L AL SE RS B AR BRI, 4
WbR N D H i B8l (Parse Graph) 977 20X A4S UK 5% H AR EEAT T 457, I
it I8 WordNet MARIEFRIR HbR , BRI FHER

FEAE IS R 2008 4F M 1A 3927130 M E 5, 636748 TEEIMR () ,
1 HACH SRR, Horp 13 A F 4R — R S A i 5, in— e
S RS S, MR . BOTEAR. — M E R AR B BT
T AREMGIY 2. 1D SR ER RS,

TEAE LI EUG AN B a2 PR OB R A 8 SR AN AR A R, T HL 2 i T
TRAR IO S B AR R R 200k, MM —F o i KA | s, By
B, ST EMG IR 5 B A SURE B - R IEAATE 55, i EIRE
I S AR T B A D RERCH AT L 5 o B A AT Al b i A B T A,
FEF R AR (5 S i — i A

Bl HARFPIEA3E 0, TR —28 B AR Z A58 22 3 i 3 K, BRI 58 %
FRUGEE BB AR 284 2 50 R T A I 2R 1 K 25U RS2 N TR IF:
IMUABREERY, XA T RER A A T, dnsesE, AORMIFN R E22 kT
LA BB ITAT 55 . Fergus S AP0 FAL 645 6 ARG 1 3845 (14 Kt
BAEIATIRGE 3 Berg 28 A8 Wi T2 LA B W i U B 122, AbAT 14k
FAER TEM AR ENR, 82k 5ol o Bo e R & 48 — 2 51 W A8 3 80 Rt
IO B AR AR 19 5 Schiro 25 N2 ] DU 7 B89 1 S 5 1) g AL A S B T S 5
8P A B 5 Collins 28 AP0 S T 3R A5K5 5 AR RIAE A LA B0 4, 1831
T AR 2 O, BR FE B AR A ) PR 4y 2 GO0 S BN E 1 B B
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g, BEE BAR RGN R R, AEAE 2 90T 2 T A 00 R A R IR A B i
WeBE

AR 1 A B R i3, B AR AE R GE kAR VAl b i i X 2 =
ROV EEAE, SRR A BE S, SeI TN ST, X RO s
Few fai e, (EIR S S F S T AR LAY 5 SRR T B B B o LR A
£, —THTING, —PHETMKL, KRk E B, (AH0s R 5+ 5
AT YNRFNIR A A8 A /N, T LT 2N Ry e I 25 8 A i 46 o i) B
ARH ; B, TR LUR— D REA I G, A s 2 b ) HAl A AR
RINGAEAS , 205 Bl T BT A B [ B 45 T )1 Z50a0 48 A i 4 =
] b Sr v, AEBR SR AT AR BT S AR A A3 1 S v A ) FESE Y fH
OREUE RS, RIS B A Ik B AEE IR R TR A, e
FEARCER L) — iy 8:2 5 7: 3,

1.5 E&BiREANHFLINE

B L. 3.2 Wifnid, BR EARRBIRGRRE . Rk, 2 AR & Ao
MAEfR B RGE, W ERAERE B G0) EALE I8 J R Ay I Jr i, B
BOAR B — e T ek B TR RTLASE A &L, ST B X P T 50 P 5 b 2% 2 SR iR
AR 5 AH L ) PP R Ak P R

T ARG (Software Development Environment) — 248 7F 3 A A 14 F1 15 &
WA RERR b, S SAR R G A AR ) TR T R R A 4 i 4 T ) — 2
A, WiFR SDE, VERN—Ff TR, JFRMEEREGEIERMI TAEE 25 A & 5
PR Z AR B BEB A, DT i e 5 B UM Bk 1 S B30, st Re G 2
WHITERBEFEERR ;. fESEBR R b, 4R I e AR —Fh S LA B4R H 5
PUNDT YT RIS, X R R BRI PE+A # D

1. OpenCV YL

OpenCV ( Open Source Computer Vision Library) J2& 1 Intel 2% %8 B 19 3 T
BSD VFRAITEFZAL (FFi) RATHYE V- S AL, 32 0 1] Mk I A& st
FoEF, HATH Willow Garage A R 57 H W 4E47, B RN KNIA X GE(E BAL
HOALERLIE . NTRRE . BRI Al 2Bl 2 O T AR A 4 IF A AR A R
H BRI

OpenCV 1 F24RF AT
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1) B ek, H—RS C RERDE C+ + Bk, HAC AR S ot
Ak, AT SEm A B ENR

2) Gi—ESHFIREE XL,

3) HERGMA BT, 7l LLigf77E Linux, Windows 1 Mac OS #:4F &
gk,

4) ATLAHEAT UG AT AR | PRAE R (08 R, S8 T RIS A B AN
FHEHLALE 7 T AR 2208 5k

5) HANRZEAEZEWB I &M E RS P H 0, 8IS Python |
Ruby., MATLAB %555 4l ,

6) AL T ) Intel 1PP 55 22 BEAA pR B0 % ( Integrated Performance Primi-
tives) LT, AIEFXT Intel CPU fEALARAS, $EEFEFPERE (OpenCV 2. 0 ARAIAY,
e BEMAL, JOFF PP RIEFPERE, 2.0 OAFR4RAE PP 42210) , WKl 1-3
B

LTI

O vxL

B OpenCV

[ OpenCV+IPP

2D DFT Resize Optical Neural
Flow Net

Bl 1-3  OpenCV 5 fto 915 &% #0% i 14 e PL 3¢

Pl F BT FH A A5 PR BUZE BRAS 4353 4 OpenCV 1. 0 I3, IPP (Intel Integrat-
ed Performance Primitives) 5.0, LTI1.9.14 Fl VXL ( Vision Something Libraries )
1.4.0, H1, 2D DFT %xf 512 x 512 Wy EIRHEAT PR B 254 s Resize S
512 x512 By 8 Fb4F 3 3 3 A 45 4 XUER 1 37 {32 S K ol 384 x 384 il &I 4%:
Optical Flow J& M 41 x 41 % H7E 4 9L EMR 458 1 IRER 520 A 808 1 HAw;
Neural Net JH#J& FANN ( Fast Artificial Neural Network Library) HJ—># 22
EN



2. OpenCV HJIjgE

SR SCE MY, FHESIH T OpenCV fEE LB AR Z YIHE .

1) SFEUR SRR 4, SRRSO s RS S ME M A, USRS 3¢
Ve BTN SR, MR T AR

2) XPHEREE N ] BB BB E A RGBT, ARG PR A . SRR T R
KA SRBURRAEAA LA 27 A 45

3) XM EIRSS TR, ek BB, A RESE,

4) SARMBTFEGA IR, nn] LT UG AN, SR, A R
FESHRME . RN JBRFE | B R ARG & F IS5

5) XTESFEEMHEAT AT, AR, FRERAL I | PR RIRAETT
B OBARVCHED, BERAR . ZHGEE . KRLE . BEBIA A Delaunay —
X534

6) MG KEMR, U RIMBEIEER S8RE . TR, R
REREFEAG T, ST SE DE L5

7) BEGHT, WX SIES B B RRERER 18T

8) HARUG, U@t REAE 5 2k s B B R v KA (Hidden Markov Mod-
el, HMM) %5,

9) &AM GUI (Graphical User Interface, FH/'EIJESH) ThfE, wnE%Rok
P s, R BUR DL R S A S b R4S

10) EUSbRE, Xt EZ ., &M TR, 80T LT SCAR bR
( HAT AP0

3. OpenCV HyHELR

F]2011 4F 8 A M1k, OpenCV EGHTIRAIE 2. 3.1, FEAE T B,

1) CV—HO R,

2) CVAUX—HiBl (SEmtEny) sREUE,

3) CXCORE—4 445+ 58 EBUE

4) HIGHGUI— 5 S 1 pR P

5) ML——ALge2p -~ BREUE  (SeR RS A Mr 2 ThfE ) |

FER WA 8 R B CVCAM Bk, B9 57 B U 15 Sk Bdie , 4 HIGH-
GUI #eFfin A Direct Show X /5, AL E B,

©  hitp: //www. opencv. org. cn,
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ARIEH, OpenCV Je— MY FEMEARGF AT LA, HAEEn] L F el 5 R i
B, DIfet e AW EE T, IIEREST OpenCV Z RIS, EEREA WL Z BT A
RLOFIE (B ERIEREHIFIRR B E ), Z% Ui OpenCV H 5 M 3
FEIR AR R —Fh S HEHR OpenCV e N B BOEFEIRAE

L6 EEHESRSRRER

BrEBAAFEEER, WEEE . RIAT15m . T 176% ML i 500
FERE ST (Y3 22 T 1 A 45 3 AR, (RS2 B BE A ik il 2y, B
A BARMELLT AT H 238 1 0 EGRUN A) BERTR B i = 5K, B RS
P ZE PR AT

B, BPEBRES T EEMNEX, d TR HEREARE RN, BT
CHEL, AT BN, ERGAE SRR b Sl A5 AR H bR b g
IO R ZSE, SR, JRIES A S 0 R R S TRk = R I A X
NOCFR, $RIMEEN], 2RI G RBATIA 15 X

H, i TEGREEEERCR, BT “HEZ, MAL wisi, kE
PR B AR T B D A B, P08t e S g K X, 4 i PR B9 3
SRS AR 7 05 A L 4 2 R 2 T 5000 1A 7 T R P

e, AP FE AT T2 g, BT CHmRZE, AR K
0L, BOF RN IR B 5 200, 2% B0 8 X b T AN R & 4% L i 78 X
TR, [Rl— B HIAEAS ) LT SCEREE R X SR 2Rt AR R, (HO,
TR Z R R A SR —— B Z R e SR R B A S BILAR AT 2 1 v SR TR SRR
e DR J2 T SRR B J2 R AIE 6] 7] 8 055 1 22 2 UORFIE R RIS AR A
PR L X L2 DA P AR 500 v A1 BB A 28 8 7 SO 2 S OB A it I AR I oK

P8 A il e T I ) 3/ 22 X A 4 T LA 0 95 30 e A 3 5 TR0 5l )
— SRR R AT, X 6 [ RE H RTa BA R AR DTk B H AR OISR B E
ISR E RS, i, ASCSURARIIE A X ENTIT R T R A5 T4,
IR T —E BRI R

1. BfG@BE a2l

RZBAE AU R B 2O 5 15 A5 5 MU B i, B s iR
WFEFER 2R R NGy B ok, DMEBE— DAL B, SEPr b, i T R4S
P BRI Y 250 . 20, U TE IR B, B . SUHSEIRIE Y
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PR AEARME AT S W A X0 G RN 5 DX 73 B A52R, AAAE B T3 )2 10
SEB YL, T B SR AR SR B R AR BRI SR AR B e — IR IR MERY R, B
P, RN TR PO AR SEXT R o R R TARKSS y, [Hik R A —M 4
— R EE B0 F AT L BEXHEAT S B0 T B X R T AR BAR ) 2351

MRS, JRERREAELE H AR U h i Tz R RE T — SRR AR R
AT R FERE M 3 HI R, FURMREEAG I 21 9 38 R 09 SRy s R AR A ] L3k
FIVUIX R E I, BEE &R R R AE A BT B, — 2o P50 & 2 A A H
PR BRI 1 S REAS 7] (4 Jo 3 RFAE O 58 R BT 5547 B — LR 5y 3
TEAETRFAG AR Jr FREAE 25 A4 T H AR iR o

2. MRARERHIRRER

TEF =5, YRR R T R R R A AR,
YIS R/NEL B LTI AR | PR B A R T 25, 3k SRR 5 B2 E AT S 2 i 141 1R
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(2) FETBUEREI

15 (I Y2k 2 — ol B Ay 7 B R FH B s AT RS A B T vk, 7 K EE LR
arE, ERETXEEMREE. F— XS NEILE, N8 KEEMLL, HA
[F) DX AR 2 IR B 25 S R, AR IR BE B P81 b ) I B gl e A () A DX 3loxst 1oz A
[RI R g, D) o3 B, 3ok A MR o7 F L 7 Rl A A e R e U3l (B 1) 8 o
Ny R R VR N 2 B . AE R E R, S EI AR 2R I
ZREHEIR, RIS N 2RI,

XFEARGN S, mTEEE 3 ANEEsE, 7F =48 57 K h e B E
S A RIMERY, SR EE A B A B e R T, 28 T3
AR AT, SR B RN HER, W, O RR ) B E 5 E) K
He Tk, IN=gEgiss m R4 R, B e — 4k H Lk, RIEFER
% bk BEAEERES

FETEE R 38 ik SE T B, BAEAE DL IR A BN X TR I
BERBE R E TR (ZWm T80, S0E % GG 0w n B BAR St vl fe
AEERER), MARW RN EIER, (EETERENE©E (KE) 7
B, M2 T EGE S EEE, FrPAX e s JE ok, miE 2-8 pios, R
F S S R B BAR T

B 2-8 XFEG#T (EL 5 E
a) JREME b) srHIL

(3) T XI55 51
BT XA EHR > B 8 T ER A MG R, EMRKEE | 9o BiE
BRGOTRESE, BETRE F bR 30020 o [R] — XI5 75 3 o DL DX 373
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FONEEEA . XEAER KB XEGE I KIE2 85k,

DX A R DX R 3 2R 7 ol L 2R ) e AT DX AR, DXl Rk 9 A R AR
I ARG RE AR AP B, R A X — SR A PR K A IR AR R A I X, R
R R A R AR R EI BRI, ORI 2-9 iz i X373 2540 46 A
B, WA B R AE O R o> BIAER, H o0 RIS RANRER 2 — 2 my3y 5y, M
APERS, B0R 2, R AR D A AR AR LA Ik

B 2-9 MEBHTERRKBER
a) RER b) oEIR

PIESE A I W AR XA I, BRI A8 HL R A AL KG9,
W I RASARLY DXCIGHAT /0 2 FE T IR L XA 200 T 1k A2 IR 75 1Y 5% Tl
HEN, BORIET BE R, H XA RARO T 0 1 e R A A R, i X
303 2N AT BE 23 10 SRR

3K RIS — M T RN IS B IR S e R B O i BEAR Y
AR P S Mo~ B3, (R R KRR i S ik, B—A
JRyFS A/ IMEL B 5 Wi DX SR S S K A, T A AR A B8 0 R E il oy oK e - 73 oKk I
AL A T DLE e IS A T SR AR, SR BE . X MR A AR o B, 5
ARG HOCWIIE N A B T — Rk 43K I 38 5 A 2R DX A K AR
LEE R, AR TR P IR BE, A 2-10 PR,

2. MIREREHH B AR5 E

EAPSEEE Y ST, AR S R S F AR BRI TSR A
AT IR G . ARk, ORI Z Y 2 SE I MR TS AL L il i 4% M e
AFRB R, HFHSRZ RBEFIEALS &, LR S ER B &, AT W0
HLE AR A SR B e B R A RN IS I e, X5 Bl H bR 1 05 vk AT 00 2 ek
( BARPEIEAR A Z R AR, AR —Fh X HURE A A9 1X 1) .
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a) b)

Bl 2-10 3 ERHT K04 4E
a) G b) rEILE

(1) SMUEE

SO B — A — R B bR (WA 9%, "ol i R=) ShaR
FEPESCEME R A, IR SN | SeB A, SRS H T R AN ULE B =X
AT Gt ETE L, B ARIBG BRI, Gl H SR Y T AR S —
B REARE , ik HLE 7 ) Wk I gRimik . e AN LG B4 T H bR 4y
FIR Tk, B LAY 2 Adobe 23 W) 1Y G Ab B AX A Photoshop H Y JHE 8 T H.
(Magic Wand) , ‘Bl 7E—@EAZWE N, S5 168 /R 7 SO PEBC Y
B&R, BRI, B T E RO H AR R AN B S LA
FRSRBIERA R IL T LB AT Y 25 P8 € Y T IE 2 1T A 2% IR B R 1y =5 [R]
FASCHE, BT RLor SIRCR H A BE S N,

Wang % A% LU EARKT S M RO WAEAMG R e bh o, R &1L
T LA W B R R AT . TR, DD RSN B R, S
SCHR RS P T SE R AM UL (R B B REAS Y O, JF I M S B 1 S Y E AR
SrEI T H, Groweut FIFHANM B shHLAEEE, UL P 5 AR B AR AT SR A kR
IR, A HAMNEGRRET “TRha”, RALHERERN “REE” M5
GyE s BEHLIEE T H AR R AL L 33K & FEA BRI A HE A, IBOIE 3 B 1Y
EERIBREEAE N SR R 150 #] 5 Boykov 25 AW FI FH K BE Ge 11105 B Sk b WSS
B, [F S G UE R (FIARARSR R KSR Lot iak) 7R
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GHRAT EH bR 38, IFAE IR F255 5T level set MRCHE HbREEER1E IR AR SE
BT EEB H iR # . TER ARG HIh, RERM&EINRSEAE |
T3 RIS RUARAE Ry S WL (A8

(2) BEER

TASAE B B R RS o , TR AR —fiefs E AR R AL (Active Con-
tour Model) , JZAETHAM JUAT | 50 )2 5407 A B T HOE Ui — K B2 IE
REJIIUARAL, o T E AR A — Mo e T B AR Ae B n IE AL 295 (i 2 |
JEEME L BPMESE) , A BARERIE R, LBy A BB AR (Free-
form Deformable Model) . & X 1] 73 i Z 504k £ sh 58 BR AL A ( Parametric Active
Contour Model, PACM) FUJLfT FE B4 EAA ( Geometric Active Contour Model ,
GACM) ,

) PACM H Kass 55 AT 1987 4EHEH 8% XFRE N Snake BAY . HJH
PRI 5 BR AU LE S0 3 AN 3 VR IR ] B ARG L L& T, A I HEsh 5
LIRS, MNP OGE T, 7R807 b, BIETRnm 254k

€)= Lx(s), ()], s [0, 1] (2-1)
T S 3o P RS RE LR NI SR A I

E(C)= [ TE,(C)+E,,(0)]ds (2-2)
PR R

Eim(C)zé[a g ‘;’;fz} (2-3)

X, o BB 43BN RN -2 i s FIRIPE R — B IR IE T 2w 34 &) HAS o B2
£V B 1 1 D35 P72 A Vi E2 1] e

SMRRER RN A

E (C)=-|VIG,(C)*1(O)]]? (2-4)

b, TARERE; « HERET; 6 22N o 19 "4 Gaussian PREL,

PACM ¥ HARXT RAC R HESENE | DL BB PV S SE 30 29 AR S A2 K]
ORI X HURINS . BEEZRRIE) TORbRIZE G, A0t 1750k H Rl A4
B tH B RS | B ME— RN DL, (HR, EWAAER AL, BRI
ANTZ5 B0 AL BB EUR,; RSB AR SRR R A 5 K
NJRT AR ; ARG A S fRe s (M, 59F), ARERIE 3%
ZAARXS; S BERITER /N

FEXF SRR BR A AR 2, AR OGS A BF 58 A 03 2L JLJT T X B



F25 RERBERNESEFTRER - 39-

PEAT T Rk, TERCER LR Oy M, 4R T R F B-FESK W PACM, 3£ NURBS
PACM HIH] Fourier 2% %k ¢ 71 %5 B 2% (9 PACM ;75 %8 B 28 41 D 28 1k B 1 7 1
T- PACMIE i3 76 FME X S 37— A IS e T 4R FNAS LRI [R1 R85 6 SR Fifk i ek pR 8K
(75 b, SRIHA BRI e, MR Mg shZSHR . Saka kMR AL 5 k4%
B 5Ok AT BR 22 7k dEAT AR SR vl T 40 1 3 n A P 2 SR s 48 5 th 2k 1)
FRAFIZ S, X PACM (YERE DR E B CEZMMER, Bl PACM # 58
(s Hrh i 4 RSB SIAL (Balloon Force) FHIARJE [ H AT (Gra-
dient Vector Flow, GVF)

GACM 1ETE % ¥ 1 Ry A% B Ar o0 #0 BB 55 4 85, 02 LA il 48 3 1k 2 i
(Curve Evolution Theory) LLMIK AT (Level Set Method) iy LA 7 3l 4
JFAERL 5 PACM —FE, il i 502 BGARESS & ok H bR X 00 5t
AR GACM B 5 B 2 2 FH — 1 B 25 44 7K - 42 o5 50 ) 25 {1 it 4 o0 e 35 i R
(8, 38k AN BT BRI A 7K P 4R bR SR B it 2 v A i H B, T AR A A B K
SPEE PRI, RO B M kAR BT R IR R Fh, AT SE IR T PACM ANBE S #I 2
AR A R ENG BAR, WARERIEF4># 24 B bR SN ) 5,

(3) EAER

EA (WFEIRARAES) (5 B0 IE WAL O Ak | 5 2 % B AR
INRRER, JEF A" W EREIIEE Lo fEe ek DU R 383 F i A2 1k
X AR 285 (4 3R 3R 2 X 33 o Lo P AR Fb (3R, 38 8 3R O R 2 T R R
(8 75 RS AT U O i o AT 20 2 2 H AR A i J LA 254 b sty B
A DL — R B U B (RIS ) ot Sl S8k i g Ly Oy 2ok
FE AL AT R T BARE A R, S B0 SO e T
TEARARAIE R, Y BRI Re @ o i b =X 09 7 i i e B, T IR Y 1k
P TEON G R, R D E RSB B Ak Z1 i B EA, L
— B REEMBAOR B 2 BARE SRS E, K5, Wi ks
PSR AERT Y

e TR ) S SR 1) R R SRR (B | e | AR AR TR PR AR A i
HEEGRAE (nig) VCRe, fda, AT BArfeEegm, SR, SChriy
e, R MEAETE2ZE S, AN AR 22 Rl et K, fRj sy s
P RREA BRI P 22 5 BRIk, BRAEBIARE RIS R, AR 4, &
D A1 A 3ok 0 2 S 3 01 B S VR A A T S, T AR 32 43 B 0 BT T AR
B TR, BEPFRIEE AR 28, ML EZ MR (Active Ap-
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pearance Model) &% RIE BRI N ARSNGB, TESCHLEMER 53 5 )7 T 2 )
R

TERE T XL S AT SRR R b, A (Rubber Mask)
LI R iR G5 R AR (Pictorial Structure Model, PSM) 23 FEHAY 7. Kumar %
NSRS 2 WA A A4 A S B LPSM, il it 45 )2 5 RS2 FFIE T, 455452
AN B 2 O A=A (1 [ 3h ), ik 2- 11a iR, Wang 88 A R K
RN E A S A NSk R B i b 208 A 52 AR b B i o7, i i AR A
FICALAS B SR S UL GMM S 306 AR B B i | 3l 201, i 2-11b s, &
ZARIRY (Skeleton Model) A f& —Ff i F ) 6 /m AR 5 B4 ALY ( Articulated
Model) JEZSHIMEAY | Kohli 45 A" FIFH & S8 T 240 B8] B br 2 30 5 L8401
I

2
0.5 20 pii|
0.4h \
02n 8]0 L2 3["
6\& 516 7/17
0420 0244 8910
o NI A
! 1475515 !
i 0.36w !
12w
b)

Bl 2-11 MUY S B 24
a) AR LSHRE b) 4

(4) BRG] ANGEER

HERRA G A RS Bl A 5 HAR X 28 28 A ( Class- specific ) ,
JEXTHAREAR | SR BRSNS RRAE B B A B ek i SR ORI 2= 2T, il R R Y
fm, 2 % BRSPS (B R R AEAG I 7 5 il R 5 AR
554 FENE) . Borenstein 25 'O BT (R (patch-based) B A 3h H 55
FE, HEERAAE BARIES . ARG BRI ERES R E R BR (X
BB Gl TS A3 B A UGN A5 81 ), 207 ki ot g e 5 R b R 48 H
B R VC LA K 43 B 245 5 ot o HL A 19 4 Jm) — MR SR AR S G, S8 T X Eh ok 2R
G EFR5E], BEJG, Borenstein X HVKEIE T EMG 0 & 25 B 5 EUR LR
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G5Bk s SR = 2 A5 B SOR AR5 BB 20 E0 45 ARS8 g ) f8E

Levin 28 NV 42 R CRF X 3% T R B = )2 15 8 S I0)2 15 B R i k17
YLk, TR A I0Z 5 8 0 B S fe ik 2 A AUS 5 215 B 4L
HH G BEAF RIS B 53 #] . Shotton 45 A" HEHY 1Y) TextonBoost J& — i Y 3
T texton (FLFEFEARMSFEE B BYHFFAE, FEHH Boosting 432548 %Il 2R &4
HAR texton FRAESEAT ), a7 848 454 8] CRF g 8l LR ST 6
9 B AR E], Winn 25 A $2 A [ 3h B FR 5005 256 T Rl 4L s 1R il 4
)4 Jey, 25 R T MIARER Rl 2 (] G 2R, ARl iR BT B A ik

PG A AR5 805 0 3 MR &8 F B A G, F TR B AR E1Y
UsfE BWMASEE, GO, S, 450, R, ik, B85, Bk, VE. B
FERBIRISE RGN 2 CHERME 24, 208 TAEE BT E L
HasE, M Ta& AAETAERK, EAAESRMES, Kk, AT#H
T— N TEAERTRNL A S (M4 & Wk, R RFES A, LB
B ERR P E B 2-12 PR A X BRE RE 0 5 TR e AL O 0y B i
R EITEED ) YR IR h BURR T H AR G2 i AT R R A, i I 2
NS AR G R 3 8 4 A A 345 BV I 2 40 31 B o 00 72 4 11X
R, AMIEEA | HAREE RS BN RGP R o Al O Bt R Bk

B 2-12 A E G ENE 32 B 4 El R AE R 45 R

PR FIRE TR BOR AR Z A, — il id 1 57 58— W S 86 F 5 2R 47T
filtio G — IR S X B ) By I AR (R R THER) , 7E1X
IR B AT ST B SEPR AR, AR U SRR | R IR A
RfR—BOESEIE bR, IR BRI ARG . B BB A 0L, N R A
ASERN IR R AT T o B bRUE PSR , BF 2RI AR 1 IR 5
BE i FZORIR

©  hitp: //www. eecs. berkeley. edu/Research/Projects/ CS/vision/ grouping/segbench,,
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2.3 BirHIRRSH#EE

TEER AL BRRTEG 43 # 2 )5, A 55 X0 75 3] B 45 3R 48 T B S 157 SR 1] 4
PUBE . A5 BURDRRAE, X SEBUE 5 BUR 2% —E M E A XN B
B DI b= A 0, B AT B e H bR IXCURE A 1 B A S R, X SR
5 5 B AT NSO B T EUS B bR 0920 B FER AR, e A1 AR o B
PREGRAE (CBEIARRAE) |

BEA B, RoR — A BAR DA TR e, — 2 LA AR o 3R 7 DXk
(WERAF) 3 RN IR KR XL (AR X B ER R ) . HE AL
AR XIRAIEARFEAE (Shape Feature) B, A DLZEFHAMNH & RTE, 1024 556
TSN F P TR, AT LLBE NI R R v, EL UGS ERAE  (Spectrum Feature )
MBHRHE (Texture Feature) , ALEEFML T, RN FARPIZEIIR T, ik
WERR O, PR IE SR T B AR i R Fgi R, P RSFAR b | 38 R i 4 A
ERAEN,

2.3.1 SRi4Hir

AT AR, DGR (WK EAAE) A 3R 8 W 4 o,
M HA RN Ty AU, 78— 2o 00T R B A R i & v, IR X%
I HER R T R AR R 3 HER PRI (@ BRI 4 (1 (5 R i o 1
TR VMG, AE G4 1 AR e 52 35 1T v (0 i ik — S LR i, i 2R
) H AR TR IR AT ARAE AT REAH W] (4042 (38 B2 AR h AL 5 HA N S
PAE), XN A S Z R,

1. BiEa=g

B2 [B] SRR (25 [B] . B AA  J2 RISR R B 1 = A S 509 A8 B
3D AW, EEEMEP RN TR T, RTERLERIE T 8 T 352 1 7 =X
SRR RE, R, B2 R ST 2605 BT 0 BB 2L All, RGB,
XYZ, HIS I L™ a"b" ZPUMCARE Bt 1], LIASIEN 7 X608 BIR B AR
ERRAE T

AR B2 BIAN ] (4 B €0 2 T 00 P9 B e A =R AN [ 14 %32 R €0 1) A 4
ML, ENTRRITLL (R) . & (G) . # (B) =FEi6, T, AR
AR LB BOR AL . SR =R AN AR 44 . RGB B8 M2 i S A
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MBS TR, A BT A A6 2 )R 2 1h B Zead 2R R s AR L M S 415 Y

XYZ ZE A T A AR B B, X =R e B4R, 7520
@RS AR IE A, 07 H & S kT S5 G B9 B0 DU C R K, DY A W)
RGB B (0,75 6] HUE 2 WML a8 T B8 s B L, AT DL s AT BB,

HIS (Hue Intensity Saturation) 73 [H]J& M A A0 BRUBHT A BE N7 1, S RBAAR
AR RS L, Herh, H 248 — R BT Gl b Ir B 3 (@) |
SHPYTHIOMLEE (MWMEE), 1 FRmEMERE (FHE),

L*a"b" Bl 2N RGB B4y HSB #UH CMYK BRI, Bl
B H— & HE (Luminance) FIBEDEI (a #1b) BheH AL, EHA “MSr T
BT RRE, BT — R AR S TENAL, HEBERCRAE,

2. GGt

A FDGIERAE R B H AR, 322 T H 2 B Be R 0 K BT 18 (WA
2-13) MELIEEGRMBIOETTE, BT R R R B OSSR, BhERxR
BAZBOSFRA R R A UG X0 B 5 7 LB, E7 1812 R X ok
SRR 0 G BB ST LR A5 A, ANRE B — R R R 1

=]

==
H./Sho

WIEHE T

10000 -

9000

8000 -

B SRR R
2 2 3
E B E

4000

3000

2000

1000 g

0 100 200
D)

B2-13 BEBREGHRKEERRE
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MRTEEETERZIN, 0GB EH (Color Moment) . BEifafE ( Color Sets)
A H At — BB B (AR AE 3RR 7 2, 00 I LA R AR B A B AT B
ROk Zm, Jf H i TR 5 B R P EARE A, AR SR A Rl iR
DB AR FE B (R o, I ELAT DL e i X (8 R o A A O, — B R X
NI, XS I AR HE RS | BRI R R B

2.3.2 SUIBYFME

SUHUE NELSE R GEXT A SR S A I B ) — R, 2 AT TR A X
AR EERHEZ — 1K 2-14 R, 8 ISR DL =R,

1) ARG, X ISUHOR I T H Y R m, K2 BRI L
TS

2) NTEMEH, ERTFAHURERA s A A2l i R s, — Bk
B e, A s,

3) WAL, h TSRS TR S A SRS PR

Sk e k- anls
e G . | 1P ‘

<)

E2-14 & RLEEEERF
a) HARZIL b) ATAREE ) RALH

SO W A S R ARk B ORRE M L ik, B MR M, [RIR,
SOUE— AR, SRS REEARDC, AT B ke idd, S0 A2
. GRS R R IKE B BEA T, RIS oT; SOt
P— e RS, AR B R R A, Rl DLRBUONREALYE, FrLA, SCHRAE T
PUAKREMGRREE | Bk 4/ N Z5 R A28 ] [ S IRUA A8 46 ik
SORPITIE T G ik . S5 R TR ik =Rk

1. &itFA*E

DR IEGE T4 1 B R A OB BRI T PR 2 0 56 T e it M 8O B T vk,
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T AT AR 2 ORISR 847, e Bes Tl b A . A SC R R, K
JEILAGERE | MG | R BESE TR P AR T

BT A SO G Tr vk B S SO ST AR K JE 23 6] 23 A A
KA UL 5 25 8] A G pR R A BEAS RELAEUR R A 3R 22 1) B R AR AP35
JA PG SO A D) J32 MRS 52 5 B3 A R e AR 1 B PRl AN B e 2 i) o7
RS, R OK A B T ST R s 1 GO A e A 31 % O3 A
—BrR B ge it i, RTRLRE A SU B A RREBE . XL L BEALIE . 7 1) 1R A
JatE

W 3 A ) P e L 7 4 s 2 i) Ja Y 0 B P 5 A i B R B, TG
BRAGTE 25 (6] A T 48 By SO A, 322 T e e TR A v s e A 0 8
g g 3 PG v o AR R P T R e T 0 7 1 o B AR A T R AT R
APLAIRA v 2 Sr BERRAE O ik 1 (EOT L WL ME. Jr e BHE

F) o

2. BT E

S5 AL TT A PN A IR
—JE LML IUHY R, TRk <:>
IRV 15 S o ST R RSN a)

SO L R B AR
et 00000
HA WL, R R, J5
o], FEfRE . REAEARAE, 45 A4

Mo M I 9k 3 O S E S B

R0, IR e AR vk AR R G
e, FIE GE S X SR
HEFIRLHEA T R 18] 2-15

s R SR P AR A A
SRR D7 VR WA A ]

TS SR A B A A )R A :

R, A T A TR 0

UL, X T A AR SUBE R,

‘ \ F2 15 SRS
SOy A Y AL VE 45 S0 2 2) SOHATE D) AU SvaS A RLIORIR

JCHE UM 2 R ME, ooz [\ AY ) HI S—aS FIHCABRUIN A g — 4k SO,
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HEAT RIS 5 P o B BCA BB IR . TR, S A6 D7 YR AR BEAIL SO 3 v
Mz,

3. ETHEENAE

T SRR (4 T v SR 38 Ao BT ST 0 MR RR R SO, LR SR
RS T4 Markov BEALY . 1 B AEHY F1 40 T 4R Markov BEHLYS (fi
PR MRF) SE 2 fd A SO | 2B RITE — 22 (8] S A SO MG R B AR Ak
PAFEUG PR 2 8] B SCF R R B Y R HCR AR S0 Rf s F R B
XIS, AR A SRR BOR AT Y, X T A0SR UG, A [l
AR ) SR R B AR R A ]

VFZ H AR YR R0 A [F] RS | 52 SRS MR 3 A UM, 23 T8 415 AU 2
JER R SOREE A ) TR B4R RS . B4R RN 5 AT
X 4 P 3 TR RS R RE A0 0 v B B — Bk, RIDG I  Wr iR R I B BN
SPICYEAE, TR R R B R TR A R R e R e g B A RJE RS
P, WURSRTH 0 S0 dE SR 0z N T R MRS FE L ORI . B AR B
73T

2.3.3 TEAREFE

XFTFRIAR bR, TR HE A — DA TURE, JEARFFERIB M — 55
HEENDEESRX AR #% | iefs M N4 it B A2 v, B A D IR RE
TERA A HAnJo e e 448 5t T Hiw A sh Uiy — D EZ )5 ), JARFRE AT LA
53 R 2 (BB LART A A S S LARTARR IR I S R

1. =5 AN JLAT4FAE

ey U e, mAR L I, KL SR, FRTrm . M AR
BRI SO MO F | I EX SRR B T W T AR AR A AT AR
Ty N EH bR 43 F 0 AR v B ok . T BUR MR B R ST B —A  E  BE
TR R SR 5 A ¢, 5 H K R AR TE G, MR K AE X
SN B ARBFRESIA T, — TR 057 S0 0 4 A P R X A et 1 i) ofe A 161 & o o
A,

BB NEG F B ok e, TR AR F B 5 ) (9 855 B 2 AR
By, R AR R S KM/ NM T/ A S8l LLT (B HA AL 4
A, K AIEE B — 2 EOGIR J7 17, TEX MG OL T, A B E YR
FROFINE 52 A KM, YIRS R E e, A LR 7 EaT Ll
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SE—AYRI A, AT DU R R — SRR A B (Bihg ) T
PIMEE (Moments) RYTFEEAFH, SCTFREMMESNEAESE 4 36 4.3 Wihie; NAHY
KRB /NMESETE (MER) WLEEHEATIHE)

P AR — i R AR X B A Y A R IR B, SR A R
SEENR/ME 1, BRE—AER . RIEXFBAER, R EHEREEUE;
i U A DX I R AT B LR, B XA S TR) B8 B H bR B RE D ek, K
5 F P PR I B8 (0 0 A i 00 SR 22 IR K R T3l Bt 4% A e s A 1)
RS, R ARG RGO S E R R, RN R R Y
R EEWFEEZ —

2. s JLAT4FAE

A Z RPN B bs K/ 08 L pgsem, RASH 7 E% B AR50 7
AR T Z R, R Hu 7Y 7R 1962 4E it AR RO AR B 5| A S AAE i
P LR AT AR R Ph AL, dE i 8 — A% F RIS ER . el . RIEARZR)
B, IS ABIBGR RIS, TR RS 2R ekt A5 AR ERAE Y
TR A WIS 2R 5

R TR MBI AR T, 5 TS, IF B RS R 5 i
WHA, EEEAUS. FERIEWZE, FA RNk ECR R Y R RS
A, SRIE X BOm R BT A B A e U R — AR RS, XU R
BOED A R R R BURE T — AR B, A R B A
F TR, F A 8 H ok 2 B0A AT LA 1 B B R bk X S G — L
28,

TR B /N R O X FE LR By R RfGE R, ENRE L4 1R
R, T/ ERRME T 2098 %n, Hik BRI 4 AR 7 L nr
FRE S A G R RyE R g 2-16 Fiw, XEEG (£51) #1777 =
A () B e P /N AR e, g5 R R R o F RGN ES T,
FESS — N AR, TR USRI 53 o — AR T R LL A = A & 401 EHR
(LH, HL, HH) ; /AR 200 50 — 25 2 A9 (IR0 + % LL #1738 19 53
R RS, 55— R AT B = A S 0T EGR R R AN AR s B G /N Dk A il
PLSEHE, mIOL, AR S LL 2 R B AR B L — Al R4
AT RS & RS Ay, TR F o BRI 7 ) E R TR EMER R

[SYE R
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El2-16 =ARETHEZENERHR

2.4 BHEZEBMIML

B 2 50 AR 25 8] 2 H AR TR B9 — A S B A TR, 4 2R I 2 P ) R 25
[ RENE RIS FAR A B BB, AR5 HARB I, B4 2A i BE 20 Al
TEIZARFAE 25 18] AP A L 7 B O B DX, 3k gl oA 23 26 v i i S A3 R i Ak, S
2, WSRANRIZE B B RE i AR IR I 23 8] PR 2R e — B, FRAF A T i ek
PR RARRIHER TR . XPRFAEAS AT U IR TT . — Bl R FR AR HE
73— MR R AR

2.4.1 4F{EiERE

RO BEAE X IR B A R AR AT O 8, R BRI 5 IX 43 AN [] 28 53] o o 22
FRAE, & ZIREEXT o3I TE L2 R OThR YRR, (H 15 e 2 0 FR A 25 0] BB 08 S it 43
KA, FREEEERY O ¥ 4% B IE e B0 B2 5 40 28 8% 2 18] 1Y) 28 B 2 B vl D g
FadieR (Filter) | Wrapper:m AR, IBESJULRREAL

U RE R R S8 2 AL T 8500, X R 5w UL — PR fE e B 7
X, HWHELFIE /DN, (HRERBENRIEA —ERIE G525, 78 Wrapper 7k
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Hr, RRAE A BV RE T — A 0 AR AR R REAR [ A IE A SRRl B, X R
MRRIE L ACTE B iZ 2, AR —E G A HAb M 70 2588 . i TR e e £ it
B EFM IR Z A T4 (FENSE 2 RIEK ), BIMER T 57 48
&, Wrapper J7ik i iH B M2 R KM, Hid & R AE 48 808 K & 1 O,
Wrapper J7 ik 19 53 — A [ U Gl i A /D BT Sl PG, Z bt he
AR

AT IR A RN Zrad B R AL TR AE S BT A, LR Wrap-
per J7 ik —FEH KM T/ 400, — LB k2 LASSOY kA %
P Rt A 200 36 2 B B SR ) LT Boosting FRAE £ 70 R A U4
TESE PR, A R R A vk LA S i T 50 02 e - o MR BB 4T b, FE W0 1R 4%
fERCE AR KRR, R 2 2 k77 e = A B BeSe 5 B = b o 325 s
FROEANC. 308 B2 AA R, I8k M Wrapper J7 ik B4 H 45 &
A,

RAAIE BEBE ST 43 58 T AR R4 th el g =X vk o AR TR ) 41 Jul 7 10
(0 TAE O TR s R TE R M L, R AE 55 1A o 0 22 2R P 366 F o 07 2 1
WRIBE B MEN] 40 Fisher HEN] | Mahalanobis B 8545 HS2, #H1E 74 1T 1
VUV R EE T 2 O e b A R AR A T A R R I, TR A R
MG L RE ™ A R A o PR

RFAF SR 5 5 THT I 5 (0 B OO0 S 4 A o ) B WP L il i i B, 1R BB 7E X
DA MR SN AE T 28 A 7 k7 i ES R (Tmage Frequency,
IF) . X’&il& (CHI) . ARiESREE (Term Strength, TS) . {5 B %5 (Information
Gain, 1G) JEMIEAZE (Mutual Information, MI) J595%:,

BT EUGII R M RR IR E R 7 Ih WIS 50 A7, AT DATE R AR ARRAE 25 ) 52 2% 5 114 [+
I 25— R M A R AE (AR AR AE L AT REA A AR K5 B, MO S
BRACIIRRE 252 MR RBCR s Go vt it B B AR AR A S Mk il = AR 2,
SRR S, BRSO T K RIESR S AR R T HAR R K
s, PORTEAHDC Hpn i th SR B0 2 I RE A (5 B i, XTI LA R
A Te M5 BB A R BRI RHE

R AR IR IR AR AN RRAE TR 44 0 2 BT AR SR AL 1O A B i 2o Al i
IR R LR, TP RO R R A EL S Be LU, A5 B 5 VX
SERATMRHIE Ry T, (HSEPR bl T8 2205 B 25 Lo 4 0 (0 RRAIE H S0 % 1
FERAR, ArLLUS S B 4 SE PR O RR 1K B Lh s i, R S AR5 7 i
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[, eI ROR R R 22

HAF B A IEA U 2 BB P2 AH S B RRAE R I HEER TUAR B ARAE . AR
SN Z A A AR BAR G B 1 ARAE Y AR DG, AR -5 R AIE 22 8] A B A B )
JEREATZ A AARRITE (TORME) . B, BT A5 B A RAE £ — B X A
kS W IR O K AE BV IR EY S8 S NTTRS N NI eSS P SN
BONRHESU ™ SCik [83] $H RS MR ELAR R BEREAE — A B RHIE 9 5%
PF R 73— B R R XS 7 S A A OGP, SCik (84 ] i 70— Fh A S JEE 3
TR D AR AERE R 7k . BUR Yang 5 AN B £ 8 UG T £ B 1
TR FEAR B, R T SCI A R — S g B, PP RRAE L SR DT B R AR
HEFF A MBS EAR RIS

2.4.2 TR

R AR 402 3 3 — A e S 70 4 Ao D RRAE 2 ), A AR R Y B — SRR AR
SEIRA RN — A R 8, S n Ltk AR 7 ik E A £ 43740 HT (Principal
Component Analysis, PCA) ') il 57 732 7047 (Independent Component Analy-
sis, ICA)'™)  ZeMEH 514347 (Linear Discriminant Analysis, LDA) ™%/

F RIS TR AE SR/ NA SN SRR G IR SRR BE i B T ik
Bl AT KL AR5 ) B ASHHSC A BTRRAE 4k, 10 L AT DA 4 75 28 2 BRI 32 B2 1 S
WAy, DNTTERE AR R I e R PR EE MO B8 T IR R B 5 B B T 4 oA
B B A0l A2 S A, TR AR R 0 A AR O SR ST o i A, TSR
THANT SR b 3 J3 1 53 A I 2 SR AR AN R DG 2% A SN ™ A 14 254, U X T e T B
BUAE L, XA EA AR Y s AR TR RR Oy 32 548 00 2 R A 2R 1 32 5
DIl SN AT Oy i AR I PSR AT R0 2 05 01 3% 05 1 WY Fisher
FIBIGHT, R A FEARYE SR RN @i or A, HH el [m) b 28
I EHUE (Sh) FIZENBEUE (Sw) Mgz ks A, 54, LDA $#EH
HIERIE B0 22 0B BRI, 100 24 1 R A KO W R 4 B0 /N, Sw ol 3
5, SHORIRZITA L8,

W TR R A . RS [ AR TE , FRAE AR e B T 3 4 SR R R 42 B
BEARM— A, T TAEEZAT LA DR LA 1

1) BEXF/INVEEA R RRAE SR U 5

2) KNP ZEHMERFRTE DL RS2 (heteroscedastic)  HI 53T ;

3) BRI T R AR B 7
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4) ey AR DR I AR AR AR 4 )5

5) ARZMRHIEAS 1

6) AEBIRRAEAR SRk

INFEAR 2 O] [ — A MR 1 R BSOS, WUR B T BRI AR R S
EHAE MRS, REWAEECER &, M8 2SR URD . 5k Sw a5tk
M —AE R R IENME (regularized ) FI AT, 38 2 6 (4 - W3 0 Sw 2845
JE#F 5, Fisherface Jy U PCA $ERFELEZOM D FERI N-M (N JBREAREL, M &
JEHHB) il Sw ARfHAEAT S, (HJR, Sw BIZEEH D BEE] N- M S — SRS HIfE
B, MRS N-1 GENPRSA I, X Sw AR 200, w7 2 Sw iy &
23] (XS AE(E A 0) $R&HC—LLRHE, 55— LDA Jrikiext Sw xi bR e
it Sh X fAbARR, —Fh Direct LDA J535"" JeXd Sh Xt 165 IAEH IS (14 Sw H2 5L
Xof IO A/ NARTIE AR R S0 Ok £

Xt TNy 2 R0 FEASTR) (195 0 5 22 000 43 B ) O B vT IS 3 B LDA 3
UF R A3 2R RE . X T E R T o0 A0 B B A A BRI, AR S B B A R AR R
SRFIE R — AN AR, Pt e SR A R 1) 5 2 A A 5 5 - P SR A AL 4 4 3 o Hr
FERNB RSB AR 2 B A AE LT, U mT LA 43 28 1 B v U e e 68 8 5 Ok ot
BEATOUAL, X AE 0 VU AN e/ 43 S AR R (MCE)  FIARRAE 5 2850 2 18] 9 B A%
B XTI AR S S A I B0 AT LR 3 R A v S R Y 4
IR

JRITZS (AR PEAS S A RRAE AR 40 7 P A % T IRE % 2] (Manifold Learning) 1)
AR, HARAE T2 A P AR R AR S AR AT C R o TRIE 2% 20 14 ) R 1%t
YIGREARATE S, B B AT 2 — > S 8Os R sl ] )9 0 2% o &
AN, He 25 N R H AR e AR FR G (LPP) ki itk —A4 %
M ORAFHE NSRS TR R o, T A R M AR (B A3 A A1, LPP 2 — bl
BRI T, e SIS R4S [R] 5 Yan S5 U0 — R T REAAR 3
KARSHHFESR UG —HESE ) FR MR Al (Embedded Graph), -7t HE A
AR —RE R BT I H AN, Tsomap WIE AR 07 T e ) )
) T AR AR IE AR 4

JLT- A 2 MR IE B SE 7 i #0 T LA 4% 25 6], Scholkopf 5 A ot
PERE ARSI A PCA, $2H Kernel PCA (KPCA) 7k, Kb, ¥k mEal A
Fisher %5434, #H T Kernel FDA (KFDA) J5¥, 42858 A" 72 8%
23 (A XS PCA FE4EFN FDA FRIEAS e S5 HOR HEATIR A3, #FE s TR 25
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%, 40 Kernel LPP Fil Kernel Direct LDA %5,

T E T (2D-PCA) O BHIAN AT (2D-LDA) MR AR
() — P UGBS A A RR IR AR 0 1, 3X IS vk e UG B 5 b 0y 22
(LR ) FHEME, %0 P A 48055 T R AT B o B, IHRRRTRIEZ T
AN, WA A AR R BB KR, AR —AE, XS
FROEME S Bt 38 2 F LDA, 78 i 4 BRI 552 56+, 2D-PCA Fl1 2D-
LDA B2 RE2> S T PCA Fl LDA, 47284 )7 w2 by b2 5L T R G478,
SR T, BN B — 47 8 — 51 43 5 4% 2 45 BIARAE, mT RAHES 21 0E T &
B

PER TR A B B, 2R i 2 b 51 28 45 A AT e 5 40 2 XY
FRAE, XEERTATE A FIHA HBE R . X, Kanal ¥ 28 B850 25, HEMELN
ERHER n Z FERL RS R, SEHEFEMECN BERIES n 05 ~10 500 (H g gk
REAE ]3] I T 3 288 AE AR RN 52, AR50 th BB b i« ok
ME” BG, W H, ISR BORRAE I A 2R R A A, R R B R A
TEFTREZMER . P, Anfal AR ARRAE 1] B A9 4R 28, IS /DS | A AR 2
fIE233 B A Ak 18 P A S g )

FEIEBEBEFVRRIE AR 080 2 T 38 BN AE B0 0 H 1, FERRAR 4y 2848 52 24
(R AT DA B e 2 iz Atk e, M s a5 G RE R, andeik e — A4
TEFEE, RIGXZ T RHAT AR, T4 13 BBk B A (FREL4ERUL T
T3, MERE R E o) RS 2RI RE AR, AN T 0 R 2 TR
58, TERUT B s s

2.5 AREINE

ARFEESEMINTIRL A A B 43 1 RS bR Ak S B o 2k A e H
PRI R GE R B S5 SRJ5 g i T B R AR R R SR R AR B9 5 S, OF R AT T
By, REE A T RS AR F R BT S MRS BUIR, LA R AR
SrEIFEH AR BRI B OE AR R Ja A FAR B 45 B 3R 5 il R 7 ik 25 AT T 1R 4R
AIEIR AN ELEL , IR T I SEAF R [ N Sb 2 3 1 H AR e A 2 18] 0 £k 75 1T )
Fit

REAE S ORI 26 78 © 2200 TEIR H AR IR B = AL 008 A0 o i) S i 20 3R
4R IO 23k 77 2 REBE A KMl 1 1k LA M AL s S i A Bt 7, AN ad, A0



F25 RERBERNESEFTRER - 53-

FUAR S FIANE B 7n BORTE A AU T 2008 IR A A A A2 > Ao A 4 B, 3t
fid: 1A E A B A AR A HAR U A A, Wi R R T . B,
HATIE B — Mot 42 A sl AR BCEOR BEE A AR AT LA R AT, — e 24
FREMAL s, BB RS, B — Rl LA R B J7 ik, AT 2 B
FIER HARRHE, o2 IR BAR N LA 7 5 B S 55






3 R RRAR AR H bs B

RAVE R ZRER BN FTEZAT, FLiettF e
T o R REM, TEA LR EI @G REE, e
REHF /G FT,

—EHEKR I - RIET S (1849—1936)

3.1 5|8

M RERARAEBEA T 25 A D0 T AR SR ——n S 4 . 1248 gk
FLOHOARAEAE, R AR S AR R OR A A R R PR BT BT T B RE ), R —Fh
BRERH WHIABL, 8k, Bl R URARM AIARE, WA YR E pH EHAS
RStk Wl RET BN GRANREEE e Az e B i) ) ) w2 £ B
AR FIWRAE

BB SR H RS A Sh Ak B Se (5 RpLes R, LU A5k
OYEMPERIES . ERIBFRES REEAR bl LML A 2. — KR A HER
AU R AR BISE . SCFAE, — R TC B R M U B S S B
WE . AE, Dbk MRS, EXERR L, TTIe R, {50
se P EE YA, e R AT B N AR e r e, JERA R —3t
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PRI —2, A 5 — Rk R 5 — 2

BRI TR A, BIANFESS 2 3 2. 3 W ihie i IRLERTS, TEIF 2
FBFUIRFAE T, g s R R R — Mk 7 BRI A K
St A, B 0,, 0,, -, o, R, XE W IR
i, A HLER S A R B Xt A [l AR I BE 4% [ BT B 2R B EOR, XA EOR
S 1 I HS AT REHLIS A A A A

ISR 1 B 1.3, 2 WAk, FRATAT LA BRI 5 Ak PR A XU 9
AERHE S, dn] S EBARBIE el 1T B s i #e 2GR fEAS
e, BATFREAA R XSO AR . R eE R,

3.2 &R T ERE

BRI B Z R0, X T AR e AT o JE0A W i X, K
ATAT ARG o3 WA B R R B NS5 1 40 51 52 i) = b i
A G—ma (HTEsER) . PR (HTEWHR) , B2 mlE i
Tk 2B IR Y

1. RFREIL

DO PR TR, B 2 B P PSR B 1 S & A U O vk
© BRI T R G R, kR B B AR AT KR ST
S3HT, il R A SRR I AT O, TR 5 2k rh AR R Bk O R
PEIUEMGAFAE Dy T, o 24 B H AR R i 0 LR 15 R 4R 80 DR E, SRR
FRHEATRAEZS AL, K SR 2 BRSSP SR b AR B

B i — R IAR R RN, i X, YA Z, JEREUCFSDES .

X=(x,,x,, -, x,)". (3-1)
X B AU MR, o R SR NS B, B R
FFN RN, B nox 1 BrRERE, B ml it X A 0 o0 31 BT B T R P A
XA SR,

2. g5H¥I51

SERPEDT, WRRIE T . B R T EUR S, B —IE KRR
BB F ARG o BN —ANSESCR) T, R AU A A B I e TR R A O
HiE AT R E A, S0, BEEm i Mk, i, Ttk
WEMM, FINTXLEEEATTR, BENZUA 2N IR, X 4548 55
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Pro iR, SXEEEEATLR AN Y TRl P i ie], RS ek | iRl G A T
J, e Tl S GO AR 2 A MU, ek, BEGR SRR Y T
AR GIR R — R BR B AT G H e ME RIEE, WERIEL E R
4R,

FEHEBER I rp, B RR AR IS T 045 1 e Rt AT Hi ik . B, 58000
FET PR 4071 B0 48 SURFAE Y
ME KRR, 85 468 S0 A
R/NFIALE, X B RFEAE 4
AR SUEU R PR 2
PR R QIR NN o SN P B
ARA S B, X iR A
FOE T S5 R T 1 215 2
R4 fi g, o8 EANTHYRF
MEAC G BRA O, 1M H 4%
AN 18] A9 25 ) 56 2 ke S

HENRIZERNAE
HR AR 0 3R OE T A B H bR
R AN A S AR, EAT i i

F 25 ) 2 3 F 5 06y I 36 1
e BB 3
FORAT e R, XV 0O [w] [E]
Bh, AR — By i

H i EERESS [ & |

TR, A R Lenl Rl
TR AT 5, T (&) [7] ]
31 FR, —ET SR :

R H R G A B R L R
WG, F g e 2 SHIRER b) MBS

Pl A Y A A, AT S
S St i R M e DR B, T — J2 2 v R 0 DX T L
— ELARZEIXAR A o, LB B IA R RS AT A R DX RE A FR

M ERPIZETTERAR, 51 Ik (REBNE) BoA M EEA S i 41
KEFR, B2 MITE (SR BA % BIEG AR BIR S T, WM
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SRR F AR S A NI, BRI MR EAZL, B TFARE
LR AR T R E R X E T S T MEGR BRI 5, AR
XSSP AT 27, WA 23 LA B4R A3, 1T LA e 5% Sk
(8, 54, 67, 104] THIMHICHE,

Hoa, AR AT DLy A A DG e s 2 A WA ), 5 A I Y 1
B EPRRA RGBS B AR, BTSSR AR — e Sl i R
A (WAONGREE A 4 ) SEAT A R AR OB R 5Tt SEBUR R TR
Oy AR BRI X R R B PR A AT A3 S sk Y

H bR 02— 5 LR 1 A A0 04 R AIE 1) 2 R0 78 43 R R AR G U R, T e
VFZ LRI, ARMEAS BAG DSR2 A2 I 2 1y e e e, sas 158 30
BAEA LA o0 2640 . EX RS OLT, o] DU AR B DT LR A ik, IF
VEPE IR (DT L N e A e 1

3.3 BisEERATHFFRIK

HIAFFAEREA TR T e 2 F AT H AR IS BC ) e b i e 3 ik, i
HRE SCORAR PG P F AR B RRAE [RS8 vh O BB ARDE L, 721 2 115 F AR iR
MRS, B BRSO R S, B HEBRA R ERA T Z, Wik,
TEREST U R ST, 625175 RERFAIE A A7 20 RIS FE A Y 80

3.3.1 A#BHRERGN

BB SCFUBRIGRRA: 47— W& sk A28
RS URBOBORIC, 7 S030HE B i I B0 540 1 1 6y b 5
G MRETIR GERE) SHAE (SHIEE) MBS AR, R
BRI IR I =

1. EHLE

B MSER R SRRy VL | SR A% ) 4
R £, AT KR, SFIELA N o, BRI | St
s

S, = 2 w;s; (3-2)
Sl S BRI, LA HE R R A TS24 SRR, 20
JAHIERIBUL 5, & BURARIE | A6 2% s S AT (. % T
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Jrig e M 2OF % BE R R IE— e il A AU R A -
5= lu; = f;| (3-3)

AR S R E R AR AR, WIERICYIRSh k38, FEdbTrik, R RY4EAE A]
REZRERAY, R )RRy, TER Ik BoA (R Z ] AT R

2. S

— MR ACT LU E IR s, i L AT LFRAE 22 18] BB ROk 2R
FEAEZ B DG AR T LIRS (B Y, sl R AR U0, ERXAER SO0 T, Brikn]
BRI N —EDE . BB R — DT R R — R, IR SRR
PR Z IR HR 2 o R, AR IR AT LAGA O 2 PRI JE DL B Tl

— AN EPEIERC R A DUE AN . AAEIE 6,/ 6, f& NAT A, H
T FOREDRRL, j 3R WA, R I R b Z BB R RN R, . FERIE
R SRR, SRR AL T T T R R R AR R

TE BRI Z 808 i, R A R n] BE R e T WL, e, —4
U R GEAL A RE N 1A 64 T 20 A0 LR PR AT AL o8 AR A 1 225K i A
FRIEARAFAE TR 7 3 A8 X S8 7 R R AT AN AN, AESERR B SR, Wt KR
) IR PRI 2 v B 5 ) TR A TRDBR SR o HS AT 4R 2% T s A 1B
PEAY R Z RIS ARI, PR rh i TR A P 2 TR R AN ] T

3.3.2 IIEMHEUEES

X FARZEATVERC IR B, 7 2328 FH A5 A R ARLE P e ek B, a4 e B0nT LB
AR BE A, RHARLRE B i HA R AR AR, AN [R] A 4R R 2% R FH AN ] ) B2
RITEARARAER I BERCR . i T R R A R A ) i) 7 sk g, 3
SR AR 1) 22 ) B P 2 E T AR U A — ARG O S e, B8 o O B R eR XK
X, Y, Z AR &, R X = (v, x,, -, x,) "o G
DUT S A RO I 2 AR PSR S

H AR d(X, X) =d(Y, Y)=d(Z, Z) =0 (3-4)
/M d(X,Y)=d(X, X)=0 (3-5)
PR d(X,Y)=d(Y, X) (3-6)
ARG d(X,Y) +d(Y, Z)=d(X, Z) (3-7)

FESZBRI A, iR AR AR AL Bb 55 bR BT A — 5 AR 2 R Y Y 4%
SEHL, ATRE R R — AN B LA, B R B R o B T e i R
B DRIEE . YRBIPE R EMD BE B4
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1. FARIREFEREE (Minkowski Distance)
D(X,Y) =L (X, Y) = [Z I, —yil”]’%, p=1 (3-8)
Mp=10, L(X,Y) FAMWUIER (Haming Distance) :
lﬂXﬂﬁziI%ﬂJ (3-9)

i=1

Mp=20, L(X,Y) FRNRICHEE (Euclidean Distance) :

LALY)%Z(%—w17 (3-10)
M p—ooe i, L (X, Y) FRAVILLERIEE (Chebychv Distance)
L,(X,Y) =lrila<xlxi—yi| (3-11)

M) S AR BER R, PR JRH IR B v LIFRZ N p - Y5 %k, WP E
R FCBE B A L R B A3 BIFR R 1 - Y5k, 2 - S8R0 — 355007,

2. GIKEEE (Mahalanobis Distance)

LIRS, BNEMRIE L ey, Rl B EE e 2 K M b L 4 s 1
FOREAR I T MRS . BRI R TR A AR A AR AR B AEABLBE A
SRR AR R B S MR Z MR (Fln. &KX THE0NE
Bk —F X THREMFER, WRAPERA XN I B RE T KW
(Scale-invariant) , RISz T & RO . HAC AR

DX, Y)=/(X-Y)'C'(X-Y) (3-12)
Hrb C RFRHEm AT 2560, T RN SR, R I 25N
BN AR R, TGHE B gk AT Ak o MR I P B8 5 SR Py 2506 B 0 AR P, DU HCARL
AIRR R IE R R TG S

SRR AR Z A . EAZEIOY, P 5 6] 0 G R 2 5 5 1A 4L
P pI B TG s AR EAR B Ao e gl (BRI s S B¥IMEZ %) It
TA R A S 2 T B FC R B AR R] b FHE 3 mT LA HERR A2 & 2 18] A9 A Ot i T
o BERBERS R T/ MY R IER

3. ZRBIFEE (Quadratic Distance)

BH AT SR T B B0 BT AT AR [e) P 0, AT 25 AR AR 1) 22 ) Y G
R, ZWBRIEE S SICHEE R, FIE T AR R R A R OCH M, A

D(X,Y)=-/(X-Y)'A(X-Y) (3-13)
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Hoph A=la;] H—DRFRIERE, FRRHEm & Z [ A o, 0 N ARy i #)
FRAFAE B Z (B AR . YR LR 8 2 TR B R AIE 70 ik Z TR A AR DG 1, (L2 %)
PRAEFE TR AOR

4. EMD (Earth Mover's Distance )

EMD J & /& Rubner % AN $2 i —FiARDUEE BE B, B 032 5 2 9 32 4 )
A A BRI, SR T e 0 SR i di /)N 38 il LA 14 D7k o B o PRTR ) F) A
oI,

TER EMD THRFCEIS ] DUE 224> 20 A 09 3 b 22 — 40 3 Bk 3% 1T A9 v
e, 55— A WA D M sk 3 1 A ARTERR 70, T EMD =204 FH 92 248 1 ml LA
IREER A 0 e /DA . X HBIE B ( Ground Distance) & F 15 & 1L 54K
TR RYRE RS, WARRA — DAL T AE A A, 2 EMD (R A/ U 2R
XA EARRL, T EMD FEES R R A, S R 5 AR 2R e
RN L

EMD BB TR 3 T3 Z O, B EREA—FEER B 2Ry Lk
PR IPVRECA TR, X Ak B R ST T AFTE R BERY | AR R b BV I B A
IRRHIHIE; F3oh, ok es HoA O SR, EMD BB TR 5 B A AL 5
SR E AR AR

3.4 HirZEHNHARIAR

FIAR Il T AR AR I3, il A 7 ik 2 8] o I G 07 ik A8 U o
GUARHE—SG , FEA MO R AEREA YN SR HE At L 2 5 IR, 4 i
Fof AR A U 5% 0 SRS 0 2 AT 26 T i AR ) i R TR R i/ 5 LS A A8
B/

AP RAR TRMP G B SR, JRE R ARE, Hl
Tl (uERBe, =) H, 5&F B H hib—aor, b, g
TEFARIBL H, JRSL BRI 52 T 3 A AR B 52 B iy AR BOE A/ T REAS < K
S, MIATRAE T B H, 3% 52 # PR B H, o B 2R AN R T 4% S L
g BEMRALEE” | EESAE BT, R AR —IRIER, il p R EIR, EIRA
PHE AL R AR MG, | X L BE 0 st R A BB DR I AT 0 1 6 By PR AL 3
TARFAESRIL, PR PP RIS o, R R

i, FRIESR AR R AR, T R AR (R, AR AR LR R D
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TR TR S8 B A BOGHR Y F AR I el 0 B 8, DR X5 7 v ™ 2R £ B
Ko Wi “HRAALEAS A RERA AR, WO 7 /b — i, XAt fed
PURAE R, (ER A 7 B oA BRSO i, & 2, D DR SR A At
AHGNE B B REE MR, Frel e R bR — N E B4l , Anlfe
AR B RSB 20 20 S Jm ol A R e i, rdead b, R RERY
PURTER, R ORI B T B0 AR R R AR B4 2 LA LA R /Y
FAfER

TN 3 PR DI G BOR —— LR A, RO, R (HER)
FEGEIE, g H ERA BB RGP AL IR, R R s
FHECB & Ryas F o 10 2347 1 H A 2 0 A B8 6 31 5 38 i ek Bk, W
T I E RO AR, G 2 (] U A e RO 2O ARGl T R R, 2
2 H A Ik R AT WO & WA — R R e B A, A1E
WA (SHERESG ) R — N A RS B eR R, TR
TR P8 T80 2 A A SR A7 T 35k B8 i A 2 T A RS R eR RS ;R eR A
TR A B Ff e R AR p 2R 00 B0 5% (REA) M B (BER) ®E

7
3.4.1 HEFIEITEAR

WK BR800 FEAE S MO RNEZ —, it ae
TEGRAEARSE G LHEATOUAL (CUNDE R — 2 REAR A IR TR 25 fie/ Iyl A [] 2 331 4
ARy kirzEm/N) M, Witk —Pldg Tl i, N ek AR Y A
Xt S B AR R TR 0 2885 AT IR0, R S ENTRIBEZE BRI

1. #ROLFHHE

TR RAR B, T LAY o B 6 AR TR M 200 v I ik, 44 1L
OPRATTIE S, A ARSI — D 2RdR, 208 Tk B 20 i
B0, HRZRBINESWR— M E “HEIR R, R
A~ E bR A AT AR 28 530 A A ARLBE R/ T AH B A BREL, 0k R % H AR, XA
LT, AR BTk, R B D AR DR SR R AR 2l BT
PL, AR E— N R I INE N ADEAR iz

A —FEEE, BUR 285 20 JE AR A B AT H AR R, SR AT M
SR Z2 73 RAFTTIEWON N R B AR R IE L S 7 R AR P REA
R —DERERE, HDREIE, AL ZAWRA A S ORI TR LK
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A NHFI S T PR F A WA, Bagging 3% Al Boosting 53k
EANTHR SR YN ZR A AR EAT BR A BUMAUR I 2R 2 73 2645 19, Aid, Bag-
ging FLEZIFATIN, T Boosting S5 2 B AT, EATEINZREED 0 fE 7 245 0
YIGRFEA AT BOT XA BT ARTR . Boosting J7 ¥EAE —FhSE AL 8 24 2 i, 18
SRS . AKIERARY . iR ARSI gk (550258, R
—ERHN (e AL AT I7 X BT 55 0 2R ) | &G H—1
SR ST AR S A TN 5 1 (R TH o SRR A e A2 2R R) ) . T Boos-
ting JIIEA L ARFEMAETE, Ho AdaBoost &M i FHILR B 185 Pk
)32 I S AR PR RN A 10 25 40,

5 ) T AR SRR S AT O AN R A, 2 S gt (Er-
ror- correcting output codes, ECOC) " BXIHHNE VAT M, WAL %
orRAy XM —KaT LR — 0 T4E) RIEIMEBLRNE, Ho—MiEd —
KPR TINEZ LRI T R — X REAR Z B KR “[F3E”  (Intra-
class) Fl “A[IZE” (Extra-class) M2E, Hy ARHEN P FEARSRIC (40P HE
ARERIRFAER2E) , 2R 2R 00k 25 th M REA “[m2R” ESR sAr fDLEE
Z2RIAIEUR I AR ML BEAT 7328 . X A5 125 Al DA s IR DI R A A 2 i TR RS, i
HAEYN S5 AT AT R s b 20 A oo Bl 25, 4k ) T AR
A5 AR )RR AR ] )

2. REBAERINGHERIWAISERE

I RBIN G TR PMANTS 5RE, — B0 s WA EE (Su-
pervied) FIICWEE (Unsupervied) iRH) ., EATMAA B LAY X 550 7E T )1 2%
s A A C S bR 48 . J0 B U AT T E P R AE 1] 5 2 (A
A AHRLEE” DL RS & R, JF RIS, BT e AR AR
e X ) B EAT RS (rdl) o EH, IR RY SRR O S AT RE S BUA [F] i 4
R, X — S B RIS A W U AT LLE A o A AR
MR, 1248 C MR Bk B2 as, BEIE LU/ Y Y1l 25 2R A5 B i b
AR

XF T SR EOE AT N DR, IR IR ATk, T4k, Kibs
VERCE AN AR AR 8000 25 5 ok T B AR R 52 2 )32 9 SR 1T, X a2 e
( Semi- supervied ) P kel CohenW], Yaol ) FI Lit*) &2 3 43 50 2 B
PRI RN T AU A AA B A E ARSI e (RIS o 2 S ik, A 17—
LERR
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3. BB EBHHFER

FERR PR B AY . AT LS MR (Generative) J7iE AT ( Discrim-
inative) Fik. AEBUTE TP IANE VLT (Naive Bayes) 2028285 2R 4E H AR
JB&TAFZE AR IEAT 32800, BRI S AR BT ) B A S A 38 285 B Al i
[, 25t 7SO T E R L R T, SOr RS AN
[F] ) 7 AR BT RORTE R EHA 48 T 2 50 7EH00 bl A B iRk
FRAEI &, ML E R RRAE 25 ] 1Y — > i, AR [] B 0] R AE 23 ] vh AN
[) DX Il 7 ), DOt G 2R B 8 4 B — 4> 0 B R BT T T AN (] 28 531 1) ke
MRSME S SE W T, X Fh 7 AR T A5 R B B R, b i AR
PER M ZE M4 (Neural Network, NNet) ! FISZH5 8 #HL (Support Vector Ma-
chine, SVM) M

TRA R PR 2T R 0 ik R AR R Z B T T M TR . R T IR
G55 T USRI A i, — RS X g SR T — A A U A
(ME5R P RN B S A AR AL ) | SRS T 2% 2T HE DU X A OB A 1) S 80 AT Ak
¢ BYHEN AT DUR AR R Y 2 2] EN (AR AL SR ) AR A T D (i
FAFRUREE ) MIACLA T B J 2 2T 1 DL I 45 020 o mT LR
JER - FInl 7 AR

Jain F NP SER O N IETAIRIE (BERERD) MES . SR TR
JERYIPZEAS | HETROR I B 3 26 4% . 0 — Mo 28 T HARDCEC TR, K
PERE I TS S 2 B2 d i et t, 5 PR 3 S e B AR I T A JUAsE 2 A )
SRR AN, SR A 2 AR SR AE A AR ) AR B T IR A BB AT B
RV R AR AR ) A WA 2T R A R X R AN T B4
B EHARSERIRAR S, RSO R X W AT 55 S8 U L 4a . “ X B “ 44
A5

3.4.2 MEEIEEAE

PEREPEA A A PSR B R BT — D EHE S, R RE RS B 24
SE N B ESR AR BUR B VE T, IR BA BB EOR BT N G R P Al 45
FORT B IEMIBOT R GE, J5h, TRRMEREPERT B, FE 1R Mt m] LAAE M fE
FEPR AL PR RE 7 S A 1) Foe AR

fRBE—A BAR U R Ge ki A& Fh a5 RGEHF LR 3-1,

BT IR, ATLGEI RS AR (Precision) | #4K (Recall) | IE#%
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(Accuracy) . #5R% (Error) Ml F-IEETFEA, B
#3-1 BWHRGRGEHHER

H b5 530 R 2 bR £
, & KIaF
E WO ESEN ORI )
FRiCHN YES P FP
Frid A NO FN TN
e . TP
A UER Precision = TP + FP (3-14)
. ( - TP -
Bt Recall = 75~ N (3-15)
22 o TP + TN
RS AcCuracy = p N 4 FP + FN (3-16)
. B FP + FN )
L B = TN FP 4 FN (3-17)
2 ..
P Fy= (B~ +1) x Precision x Recall (3-18)

B’ x Precision + Recall

EmAKS, EFRMERAEAZRRE M, PR AXM SRR, SEH
XPRSIESR HbR (TP) % H A RRBUR, F- PR B 28 A iR
A2 RAEVEM R B h I B LB RS, @ R B =1 19 F R

X HR ARG UL, AR MA SRR X G, &5
AR BRI —E A e, 2R, S A Tl S B 43 S R GE M TR B
— T AT R R A U R A 4 A A I B (B R R R RGN PERE, % AE MY RO
&L (Break-even Point, BEP) fE, TEFANF £ i 5 F0 A 4R AHSE 0 e, AT LA
SBURHE I A A VR A 4 8 1) P (AR BEP {B,

XTI RS TEREPEAL, AKX (Maro- averaging) FICEES (Micro-
averaging) PIMITAE T, P RETTE AN IR, HITE A2
PRAFSME ; WOF R A MAREAR TR bR - B, WK, P2 NIE
N/ NV AL PSS SRR A Sy fi /N B0, YRR AS T BT AT 2R 001
RIS, A TRCE S YR 2O N AR AR H BRI, R F
By AR YA B R 2251

ITAESR, A5 SR8 H A9 ROC ( Receiver Operating Characteristics) [ £
SIS 3R BEREA R 2 20 R Y S X o R AN
F8#58 TPR (True Positive Rate) #1 FPR (False Positive rate), HH' TPR Fil FPR
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A AR

TP FP
TP + FN’ FPR_FP+TN

Bl BESEYIREE . ROC 2 [E] b () il 26N (H B EDUL R el ] R e HE g
£ T AL AUC (Area Under Curve) BT A] DL Ak 732845 42 32 1E 5] 400 [ 4
735k, ROC 23 [AI X REATESE ] () o A AU, AT LA S 2404 (Error Cost)
IR AR L, BA RIS, Tl & E A S R % (Equal Error
Rate, EER) RI% TPR =1 - FPR,

TE HRRG I AT rp K S M I B HERR 7 H ARSI Z AN BCH (TN)
O FIER R H AR X EE (TP SRt FHER, M0 EE M T
DR GERITAL B ORI, H ARSI 2R 48 50 OCE T2 A58 H AR 4 A I 1 ok LA
TG S () X B 42 7 S g A7) , Xutsl T RPC HHZk Bl ( Recall Precision
Curves) , Y 3HFN X fl1 53505 BT 8 e 4= R FHEE 2 (1- Precision) . A %K
Hks RPC - T HASG I RGP . FeB L R pedl, o i B i — A58
fj:;tt“)‘l_i[l%.lﬂ} R

TPR =

(3-19)

3.5 HANEGBEIRS KSR

BRI AR 2648 | MR 4% SCRpm LA, SR EIR Hir o2k
eI CREAEAT L VR 4, JFAR S R R AT T, 2 S AR AR A
pAIREZ MR, TERES AR, —BORUL, SVM I Boosting 78 K405
T SEEREIL R, (HEA RN A B AR B ——SVM BIA% eR K £ 71 Boosting HY
55 JAFIEFRPERER AR, 2RI S 2R R (10 SVM. A S5 [ H 4
BAEEARK) .

3.5.1 ETRESHHH LSS

VERGET 20— 033, RIS R B X R0 H N 242 BE (Clus-
ter) , TE[F]— N rp Y XS G 22 1) ELAT 8 e AR ABLEE T AS ) A7 v 178 0 4 22 il A
Ko AHSRBEE AR I8 1 A8 X 0y 8 PR (R I3, PRBS 2 e R FH Y JE = 07 X
(WAA3.3.27),

WA 3-2 s, FEbLasss > b, BRI AT E % 2] (Unsuper-
vised Learning) , AKHETSGE LIS A4 55 i R3], ] AFRZ A
WAz BET RIS o 28 5 5T LT ik 98 B 7 ) KA R 2
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AAET, BB SR RFAY, g R eIt A R 2T H AR LA
BARMZ],

E3-2 REEF/PHFMLZE (Smal World Network )  H IR H

RETE MR TR SR R H AL, AT LU R4 ) £
P 2R, DU BUEE PT Re4E /R i 45 3R . E S SRS SE KA BT L&)
SRR ILE

1. %5897 % (Partitioning Method )

HE—MFE n D EARNREVEREE , — DRI rA E S G 8 kAR
oy, BRI FR—A, IFH E<n, WHREUL, EREARRD N EAH, [F
G 2 AR AR . BN B A X R N R UR T H AR T —
AN, ARSI S H R PSR AN BRI LU TE . e k, RIEA AR
SYEECE , R E SR AR R Gy . SRR R — R A E AL EOR
SEaiE i PR AR 23 )RS SR i it &) oy o — DR ) — FRAE I e . AER] —
PR R Z B R R B R AT RE/DN, A [A) 2 rh i 0 52 22 8] 1 R B R Al RE KR,
A VF 22 HAL R 23 o A PP

N T IRBN R AL, HETRIMRESEZORGF 2P Al REm Rl 7>, S2hr |,
4 R BN R T LUR A LW mAT R &0 k-"FYMA (k-means) 57
2, TRz, BATEANZE TN R IER LR ; k- TP0 s (k- medoids )
A, sk, BRI RE DO DX ROREIR, X s kAR
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T BRTAE /NS B 4R b 2 BRERIR AR S FH o o 1 0 R AR Ay 50 42
TRE, DRI IIUIRIERSE, BTRI0m st — Ly R,

2. BXBIF % (Hierarchical Method)

JEWR B T5 00 45 08 B R AR AT )2 R o3 . ARIR 2 Y A i an e i, 2
I BT AR 3 R A 240 J5 vk . BERM ik, Whk oy AW a7
B, — TP A X AR R B — AL, SR Akl b B IR A T P X S e A,
HEPAWEAEIE—1 (BRNE EZ), SRR 250, 2R
2, WHRH AT TR, —IFRE A g E T, Rk &
— AR RO NIRRT R AR B — AR, 5
HIRF|— AR,

BRI EEREE T, — B -8 (HIF83) %, B ARE
RS, XATEREHLE A RN, BRSO A S B AR R, HEAR
SN B, ZHARR)— A FE R EUR E AR IR R P . A PR
AU R R R RS R . — PR e 5200, AP 4o B Ia ry i 42, 1)
1 CURE F1 Chameleon HAMHIL ; ) —FR 25 &2 IREER FAE MR & 2 6071k,
B AR EA R, SRS TR e R MG 45 R, il inE BIRCH
H Tk

3. ETZEMAE (Density- based Method)

Y R 2B 53 )Tk BT X G Z [ W IR s AT R 26 . XFEAY 7 i Hie & Bk
ARG, MAERBUE IR A% Tl 2] TR, BEZ8eh TR THEN Y —K
R, HFEEEE, HZEIE XS E (R8s AmEH) @it
FABUE, SRR R S, MR, XA AN S, E— A
Bl %) DX P 25 B 22 D AR E 0 S, SXRERY R AR g < MR B
5, RIUEEIAREE . DBSCAN 2 — DA MRRMENIE TR ERIE, BRIE
— AN BEDR R . OPTICS J& 5 — M EFHEIEM I, ENAM
FIAE H A R M A — DRI

4. ETMEEIAE (Grid- based Method )

BT MK B 5 X RS A B A A FRECH I BT, IR T — D AR 4t
A W R BRI A MG 54 (DR s i) B iFfT, XAy 2%
P RUE B AL R FE AR, AL FR (B2 7 TR 2B H , R 5 s hss ]
M — e B ICE H A G, STING S 58 T A% 5 i i — N 38 4515, fii CLIQUE
1 WaveCluster 1X A IARE SR I T MM 1Y, MURSETFHREM
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5. ETF#EEMTE (Model-based Method)

SEF AL ik R B AT E T — AR TR B X 4 A AR ) J A DT
Bt — AR f) B30 T R Ao A A R AR s IR 43 A 11 88 R SOK o or
B, BTN S T Ashdoe BEWNEE, IR <BESE" s
ST, NI A A SR

COBWEB J&—/™# FHIY FLFT B 3 i U R 2O i, B A 4%
MR SR (JBME-E) XM AHR N, SR 43 280 18 2Ok G 8 — A 2 IR R
Z%; CLASSIT /& COBWEB 75— MhA, AT AN 22 HUE 8 Pk R 2K
BB SR B RN S E A (WS s R —
AN AR BE IR T, RIS COBWEB ARFEH 2 B B m e () A
JEXT ISR MR Y

— SRR AR AL T 2R IR B B AR, BT DA IR 4 5 A B R
Gy RE TR RE T BIR AR MAMERY, eal, s Ry F T GG e A0 bR i
BURGA AN RIBHA,

LG R TL T 28 A LI i D T I 2 5000 1 SR 2K Im) R, (P s A 4K
WA P U T SR, HA B T AN M LA D 0 ), — v A O AR P AR R
T TC G B M AR T dE h AR T BE R LT o R R i s ) R e
BARHE 25 (8] P o5cdle 43 A0 B Am g, Hh B R FE B LT A SR G, AL 5t
BT R TR U T REAY , (B A vo 2 2 1) v ek 2 T B ok M e e

B AE B AT IR RIS — AR H T BRI, R e — A B
PREGER TAE (5B F AR M HE A A B AR AR O 2 5, B8 R
BRI R | A2 ok =, AN & RS HU YRR 5 52 B BE . Web SCRY . SEA
FIREARAE, N4 (JEtk) @E LRI T LondE, H2ds, Hir,
EAEBAR RN 0T, FRE 4, &l Bk, RS mEsAE R
N, RGBT, B RSN 28O & DL R 1Y
HEREAWIE N, BT E AR R I D44 E H R,

3.5.2 ETHERMETEIS KR

KGR DL S 2 28 R E AT HAR 70 28 9 FEA AR A AR IR T (H5AE 0 1) A
MR G BERRAL T 20 52 B AR ISR I T B E R 17 8 1) 4% o0
(] X5F T e SR AR S AR S Y, R E bR R TR AR A — O T, R IAY H
BT HARZE BN AAS T IHABFFAETT
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WGP NREARTT L —A n E45IEM R V= {t,, t,, -, t,, C} &
N, Hb, CRZEMIRG, 1<is<m, 1, BRI, 1<k<n, #Ei750250, Hbx
THAMCH €, MHAY

P(CIT) >P(CIT) 1 <j<m,i#] (3-20)

MR R B A D3 AT P (A1 =B) = [P(A)P(BI A)1/P(B),
MikFn, P(C, 1 T) BB IFEIL N
P(C)P(TIC,)

P(T)
Hrh, P(C) R CHREBEMRM MR, HItE IR E R, 75 n 2250, Wil
YRR R RBIEEARSCH AR, W P(C) TR 1/n, P(T1 CHFIP(T)
FLARSZEL, S0 H X A AR

1. ZT A FIHER! (Multi- variate Bernouli Model)

HFs T R DF [m &Rk, B m & v a0 i — R
B, 0 FRHIN ARFIETAEZ HAsh AR EL, | FOoRFRETE B AR B, 783X
Fh 5 v

P(C,IT) = (3-21)

P(T1C;) =TT P(1,1C,) (3-22)
P(T) = X [P(C) TTP(11C))] (3-23)

At
P(C) TTP(1,1C,)

P =S TP(e) TTPGIC)T (324

Hp, P(1, 1 €)Xt C; 28 BERTPAFIE o 1 IAY SR AP0 B A T
1+N(,,C)
M+N(C,)
Hr, N, CORIGETEHRE , HET C, KA, N(C,) Ml
b C, REEARRER , M RN %R

2. ZIEE! (Multinomial Model )

A FAR T ORH TF i 3R7mik ™ B ) & VA% 43t S AH R AE T 7R 1%
s R . WHAR T & T C, RIHERHA

P(C) TIP(1,1CH™ <D

tpeV

Y[P(C) H‘/P(tlel-)”"’“”]
Hrp, TF (e, T)RBFR T HRHE ¢ MRS, P(1, | C,) =XTE C, ZKHbrH

P(1,1C,) = (3-25)

P(CIT) =

(3-26)
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FEAE ¢, LA SRR R HO il 3

1 +TF(1,,C,)
V=TV + ZTF(1,.C)
BHL, TF(r, CO C, 2% BRIV o thELEUBUE, |V WARAE 52 0 R KL,
B F AR R T & AN R LS AL IR A B R

FIER DL ST i Al T A SRR A, s I R A R, Bk g
15 B AT AFES MR ] A 27 2] 58 BT A A N e, IR s 12 8, 2
i BRI M op 2R DR AN LM 3 e e 1~ ) ik # . BE b, AR DU
o2&t 5 HA O 2R T7 A LR /N DR 22 R (B I B AE 2R U R AR
BEAFAEIIZ i) AR FL ST, oK {5 A S B I AR R S A AL Y, X 2 AR
R VUM o JE B IR0 0 2ok T — e . PR, AR R KB A iF 5 T AR
BN TR AN R DU o ey, 32 A oP 7 B B 0 ik 1 ARORS g ST P 1
FEPIASJT I

3.5.3 E-TF BP HEMNKZRN LS

N TR 282 X Nl 28 000 288 1) SR AR A 6l B, Ry 2 A
IR Ffy BEXT A 2 25 HEA TG, ST A SR R AR Horh ) R
L&/ 4% (Error Back Propagation Neural Network ) e R bR Bz W —Fh
MM, ER M BP Bk T ) i ZHARTE RN % BP FRTE T F
HZ AR ZERAG T 1R A BT 2 iR 22, XD IRZEM T AT — 2 Y
DRZE, IXRERIUE L TR i e B A 1R 22 U 5 A S R SR T 1) 38 4]
P02 i)k A s i R B . BP BRSSO T Z IR MR BA I RE R s, IFpk
IHRZHMG R G INGTTE, EARMENECAIER, SRR B SO

P(1,1C, (3-27)

A NE IR,
1. =2 BP M%&i&it
BP W45 I Z5 /15T T BRI LA RS B A LA S ag et Xt

TR, A IR B4R 5, (E 0 2 00 45 A BT 25 AT T ek K 52
BRESEMR T ALK, WHEALZREY - REEZEC S LI U %2
PRAL, ORI BER U RS R R =2 BP M4, 55— 2 AJZ PE (&b
HEATT) ARG VDR IE B R DL T AR R 4R 5 TR
JZH PE B PR i i o B F A0, R T AN R Al 1 1 42 190 28 P 2= K P ]
SRECETRREIN - DA sk 334> B F — e T LA A 28 56 5 3 46 2 O 18 1 A6 3 ok
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T

WK 3-3 P, HEhErE R AER N BICY BP B2 A JZ T R PEl R
JERIR TR BE N (N + N, )72 Cin AR R 2T 2950 . s o8 T
DI EEVI SRR, A5 B X R s b, (HIR KD 2l 4 J0 1
SR — DX I IR A A S BRI 73, B A 2SR, —fBen] RLgZb PE AY%R
AT B AROR . B i R A B S R OH — 2, B
ﬂ?%M%%ﬁﬁﬁ%ﬁﬁ%wjUﬂ,L3,®oﬁﬁ%M%%ME,ﬁm

AW HIRRIE R <87 s ek, AUEBRI IR AL o A Z X E /N
Mﬁ SR ol FHASE A3 52 Pl ) R IO A ) o I % A7 1T i o Y AR DI
W SZBIEAER . W2R o B BTA YRR, 5 sk 3 —Bony b 3y b Al
w5 (=0.95), MFER, Fra A S AUN R (<0.05),

w‘\\\
\3 Aﬂt‘h‘;

WM ' \
\ Q ’;’M \\‘//
‘(’A" "Q\.A'\ 'V\ A\v 'A
) 4’0» ( “(\“\( \‘\

=

RA502

I A‘m A“ s
s N o

‘,':‘:‘\' ‘ Y

‘ K54

B 3-3 HTFEFRSEBHZE BP W%

2. YT E R

BP 28452 REA U 22 X Y2 Y 45 R A R RS2, e &, B
e S HBAREAS . AREREIEIR (2, y,), (e, 3,), o0, (x, y )BT
HERUT AT IS (s MEEARBH, x, M AE S, y il s
1, 2, =, s), MEMZE TN ABITIR, X T 5IZEA P9V ER B R AR
HETRIRA 2% T 40 Y 0 i ACORS EEKE TR i T 5 A P 90 5 A R A 4
AT R R RO S AR B
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b b, LRGX A E AT ISR, AR RS E I gl R ny e E 2 8l
SR, BT AR 0 25k LK B P SR B IR B R RO HEFE BTG
RSO I 285 )8 73 52 T e HE AR5 BORE AR BOSE R gt 1, AT R HRAE 85 1Y
FEAR B A LR (0 S W il 2L LU HEAE BT RO REAS OS2 IR R, X R, AR IR Y
AR IS VREAT, A5 B R S BA AN 20 RAR B AR B e, HE
AP AVFRIBIR AR W AR, Beoh, IR e 5 R iR A B B W 45 B
BEHSERER, PEATRO RS, XER EFERBIRT WA AR R
. IXIEE BP MZE AR BB N A, I Z0E T 0 B RS AT ) B 1 B
JEA

P, FEVIZRRIZE TG, AR 45 2R A BEALAH B I ik e BURE A, 7E— 483l
ridferh, BUCGHN s DREARTPEEHLEIR — DA TN, R s DHA
eRREOERGE . REHATINGZ )G, AT ZRE B b i€ 19 2 i Uk
e, TEbruEfRfErh, FTA ROt AR i AN Y, AT ey AR fo i il i A
[l ZHEAT R, JF BB R A o i 607 i P s i 2, ek, Al B A
SRR, SRR IC N AT SO kA, BB U R e
VO AT E A R, PR TEAT T R R 14 20 g B bR A5 X U i 1 A 20
3 R R AEL

3.5.4 ETXZHFmENMTER

FHFFEALUE Vapnik B VR0 MR 2544 KBS B/ Ak S0 48 3 1 — ol
FE T AERFE 2 A1 P b s BB R A R 22 2] R G SRR i WL AL 7 2] 40
A T AR AR AR KA, BT e K R B AT, Mercer 4%, ™ KM
X W RIRA AR i 2R AEA TR PER N b, 345 T BT Ik
I PERE

1. &iEH#E

PIABIEC (IEZEANGE) MRBEH A S8R5 f: XC R —R(n R
AGER, R AMSEH), W AT FHAE: 2 f(x)=0 B, KA « =
(), %y, =, x,) FRICHIESE, BN, BHEHFRCHAE, Y f(x) (v e X)L
PRELIE, (o) AT AE R R IR

fx)={w-x) +b= i wx; +b (3-28)
KL, (w, b)eR" xR, RFERIRBIISE, RN EEE sen (f(x)) 4,
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WA sen(0) =1, ¥ ERAEEIHR PR BRG 7 SRR,
DA IT I LATIRER I, 7B (o - «) + b =0 5 SR T T4 A2 ] X
SHRBIAHST. WP 3-4 BRSSP, w PRI, 4
bHZEALRS, BTTFATT AR, Wi, SR R BT T AR T
ML 0+ TSRS
U T LT R O 55, TS, LSRR B 43 TF O 0 48 7 T
PR, 01 3-5 B,

o Hy:w-x+b=1

H:w-x+b=0
5 A

magin

Hy:w-x+b=—1

Bl 3-4 ZHYGERSIFEFE (w, b) B 3-5 HMEFE

YT KR, WM Y={1, 2, -, m}, LI
"8 m(meN, m=22)RREEN . HEANIOCH MBI, RE, ¥ia
S H AT R T o 1 T R I — N2 B A S [ 530h m A T SR i
X3k,

2. BHEART5

XPTARZEMEIR R, AT DASERE A o WIS 80 B e 4R IR 25 ], 76 e R R 25
[ P P2 > d% o BRI, 25 PRI AR S ik A S Y (1Y) pR B

fuﬁ:Zw@u%% (3-29)

X, b X—F M AZS 8] B FEARFIE 25 B B g ikl 3-6 Fis, tiie

Ui, ESTARLR PR A T B A . B A AR 4 i 5 e BRORE B AR
Bl —MHIEZSTE] F, ARG FEX DR IEZS 8] A FHZR P43 2548 .

R AP 2 AN 00— AN E B 2 0T LR R OB L, X R R S R ] DA

AN RANEA S, L, BRI (2% mT LU SR I 25
NS

f)= X ay(dx) - d(x)) +b (3-30)
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Kb, LRMEARH,; o 2N IEESE, ALl )3k 5; v 82 RId . W2k
A — AT IFERHE S [ b TN (b (v,) - & (x)), BURTEI A AR
IR —HE, B4, SUA FTRER P AL IR & B — R T — DR e A
JJE? TEmAEAS AN 2P b R 2y N BIs S, X i ARz 582 w] LU

AP R ECSE IR, RATE B EA B EANE e XA E TR
ﬁffﬁij‘ﬂ’% (Kernel) PRECITI.

B 3-6 Mo KAES KIS BR ST

3. MEEE
FEX3-1 BB K, MTIEx, zeX, HE
K(x, z) =($(x) - d(2)) (3-31)
XH ¢ X BIRHE (M) 25 [E) F RIS,
—EA TERE, DR BIN nT LA i A% R A F)

flx) = 2 oy K(x, ,x) +b (3-32)

M2, Lﬁ‘?ﬂiE’JJC%@?}EE?DH&@J*/\TU\ BT A% R
% PRESCELAE A HE N FRAE 25 LU X FR 1Y, B

K(x, 2) =($(x) - d(2)) =(d(2) - d(x)) =K(z,x) (3-33)

FEH., W T AR
K(x,2) =($p(x) - ()’ <o ()| (2)]
=<¢(x)'¢(x)><¢(2) ¢ (2)) =K(x, x)K(z, z) (3-34)

o, || [RER IO pREL, (FR, 3 Z5 % T PR AR AIE 25 8] (4 47 75 B AN 5843
By, B DA Mercer & BERY 55, X X MALEA R T4, HHR A HRE K IE
ER), WERUL, X EARMASH, K(v, 2)& X EWXTFRmE, BA,
K(x, z)Et%sREU 7 50 W B 45 R AR



- 76+ ERBERNRTSIRG

K= (K(x,,))!,_, (3-35)
TR EER (BMRIEMEAES) .
Rz RA RS, HE— R RO 2 Mercer 2514, "B BURT R Kt —25
EIFR AL, H AT SVM & R R Ecs

LV K(x,z)={x+z) (3-36)
LA K(x, z)=({x-z) +¢)', Hfe=0, deN; K =00}, KN
FREZWA, M e>0 B, FROAAEFRZHA, (3-37)
i (BRI B K(x,z)=exp( - |x -z[/20%),0>0 (3-38)
Sigmoid #% ; K(x,z) =tanh (v{x * z) +¢) (3-39)

3.6 ARE/NE

WEAERE , U e Al 2 3 2o I A I X B S B A Y (R
B0, LAEREAS (AL R FTN AR LE R FIAR I B X 526 . IE AR Z R 5 3t
W, R FARRGIE D ALE B RE A B 2T 1w, 04k TS B R By, i
P AR P RS TR AL e BV 2 G R, s AR S AR~ o
s N TR RE ARG A 2 20007 1%

ASEE 1 5 AR SRS 0 25 4 A 531 WA T T g ik 1 SRR Y 32 B AR Fx
WAL 2 SRS IR T H R UC HE A8 A J5 12 S T e ) A D2 2 ) A
RIS 1) S A S ) T 455 X H AR 0 e fe OB BIDIR AT T 250k, 258 [ 48
E O RAIIRE L HAERE WAL Tk Bom, TRAR M LS 1 LAk i 20 ) PRI 4R
FARor JEAR i E B 50 i, IEAR5 2 RERTaR,  H RPN H A5 70 #1025 A G
f, SRRV AP o S SR S R SRS AR A S, TERE SR R o)
FIFIR B E AT, X2 R TR RN g o8 S i) — A K SRt



1]

&

o 4 5 PR e 8 Dy SR 4 il

il —4, BHRITAE—ARE, A
BERFOF X LM, EMGELGHET, CiE R
BT AR TZI KT,

—— 3L - EE (1922—1996)

4.1 35|57

TSR RRERIBOT 5 R AR ARy — eI, A F AR Y 181 1y 4.
g IR R ACRR R, i AL, SR AR A LR 1A, RIS
T IEERBEAT HAR 2 . MR BT EA LU T LA B X T 45 2 20 i 14
%, PUNBCR 2 BIPR o FIRE LR #1202 > KA 9 2000 L SCBR i 11 2k
e P BCA R R E SRR R RS, S BARBIE R A AR BORAE AL,
FAn HAR R, st S EUR MR IER R 2 AL, X5 T H AR IR AR 3 A
AL

REWFTERD], ANEITE RG] LU DR i oV 2 A 8 R/, I8
ik SR R A B HEA T BARI A AR R R R TEE 4 = T
(8 F R LA 3 ORIz R, R RRAE H AT A — A — 1 E X
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BRI R EORA AR T, R AR AR A X PR AR BEA T A i R LA 3 &
G IR RS R EERRANARE 2 B T IBOR . A Rl . His
LR REBRANAFROT , MRS S 2T HARRUEAR 3 A 20

Jr PR A i BB — B 455 5 A DX I 0 R A DX SRl iR PR 2 I, AT
EUF, SRR B A — A, S SRR BT A L, SR R AR 4R O
AR T B ) REURUAR IO 4508 0 i, s EL SIS A8 A BE SR, R 2 M Jmy i e
MEARZORIS S | R RS ANERe BAT —E AR

UCIUAFEA, XHRRARAE A AT S AR BTG R, OB A9 07 i AN BT B, AR TEAE X [
WAMRZ TSR RAIR T Z )5, IRIE 5 2e 5050 i 28, IR et 17— Leky
ik DI I B RV DX IR 3, AR B0 T 19 AR IR B T 5 1SRG
JRyFBIRFAL

4.2 X HBERIEEREE

4.2.1 $HEXEENEFHRIIK

HET, & FRRAAE XU 7 i T Loy =28, il R AR e B . B i
WORHA B O 5 . AT B3R, BT A 0 3 8 Oy ok A0 8 o7 7 0 M 1% 263k 1
B Az

1. BEIXEAZX

RN B IS & i AT SRR — RS . ZERE R B A2 A B, BT
A EUR X SRR — 5 BIFE R, 25 AT AT 40775 40 Tl R e 2R = AR AR R B g i,
Ohba Fll Tkeuchi' ™ & HUB G % 4 b 70 8 BN BB W FFIE A (Eigen Win-
dows) , FEMEHAEGE#E 4 /E— AR EBERE X, Jurie' ™ LUBCIE BG4 —ME &
SR HRL R EUE] LAY IX S8R Ry SR AR AE X 38, Dalal ™ 1 Zha' ™) 5% FH 78 A&
W R MERNE . AR PRI P RAE X, DAL —2 W H

WA IO AT sh i DA N AR £, AR AU R BRI A £ R EIR
MOy, AT AR EIE & F & 1R AE . (R A AR K — A R X (5 B
N, XHE AR A R R SR B TR, INE TR — e T
OPIEEN

2. HBIEETT R

PRy VAR el i A, LA B R A 0 MR X S A SRR
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K 37— AT L A BEF AR (Shape-based ) 1K I 53 7 A 5E F 2R ( Ap-
pearance- based ) RGN FH

B A DB R ARG BRI AR (ISR B INZ4SE) ok
B FRAE DI 7 8 BN FAME X 43 B B R E AR R, an &R s |
TEXATHIYINE . Gool ™ FI FHEUR I G A7 X UG HEA T 4 AT FIBR AR, AB 3 T 4%
FRHE, MR —F eGSR, BRBPR ., HekAE R mE/N; Be-
longie' ™[RI 5825 4 B 3 T4 0 1 A 30 2% 05, 421 T SC (Shape Context) FEAE,
TR T IILERE A 365 Berg! ™ Z5 GGy gk 5z kg, 58] T —Fh 204
A JRERAFAE, 74 A GB ( Geometic Blur) ; Fergus''*"' Fij Canny .46 & 1%
(305, BePE 2 J R DX S R AIE DB

BT AN RN GA 2 A8 BRI R FERE T, 18 3 B B AR AR Tt AR AR
PERYFRAE S o O IX 3, Beaudet' ' 3 13 X FEME bR B B SR AR B SR T, 455
T HA AL TER) Hessian FEFF, 7T DAL HE 6 B UL UEATHAE 42 BURRAE 45
Harris %/\[142] Z R TR S A FE T H AH R EL S & , $&H T Harris =R7S , WK
N Plessey B3k, XA E VAR 3E o F A OCHE MR A I AR AE 2075 B JS, Mikolaje-
zyk Fl Schmid 55 A5 H8-F7 7 A1 28450 X Hessian A1 Harris SB0A7E1T T 20,
2 T Harris- Laplace''”' | Hessian- Laplace' ' | Harris affine "' Hessian af-
fine " PUBHKG I T Lowe " I BRI 24 ( Difference of Gaussian, DoG)
P RAE R 2 ) FAR M (B A, S5 AR, DM aE S 4R Kadir %6 A1
$E 1119 SalReg (Salient Regions) FF, 5B B 7 B AR R 25 (A1 3R d K
W, R A R X 38k SO RFAE X I8, Matas %5 A1) 45 A4 K G B3k A
B (B AR T MSER (Maximally Stable Extremal Regions) ¥k, R0 Y i K
(B P AR DX

i AL 32 BB R I 4 A R I DX IS i — A 200 ~ 3000, 3 AR SR R
B, KBRS TERNER R, 55 m o #E e R, (3
AR 22 FRAIE DX 3R 0 B3 A A R0 SR A R AR G, I T 2038 B AR R B, AT R
oA —E BRI

3. Hfhik B A%

Nowak " FEBIFSE [f] f5t 25 [AIASE A (1) BURE SRE W i R B, S I R B I RE AR 2 105 %2
B, BEATLIBORE VL B I 21 R SO A B R AH I L AP 25 R . Moosmann S5 BT
R T P M AR A S R P A R R RER

SRR DRI VAR B AR L BT i A BRI R 2 Y
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AR SAERIEBO A e Sh i DA B R, HAR RO R A A &
KRBT, PRI RIAE R 4 6 B R a4, (ER AR AR R — 820 fiE X 5k
RN, XA U A R B TR BEYLE I A
AR REA O UK, IR SN e 1 ) 1 73 28R 0 i G4 it i B i
BT AR BARUN R G, W H AR RS T AR, BREAET
AORCRAETE AT H bR LA ST 5 B R A AR R SCHK, BT LA o] e 4565 3 Ay A i 45
FORIEAT FARURN I SCHE

4.2.2 BEFESKENET

TILAE, &% 4 ( Difference of Gaussian, DoG) . SalReg ( Salient Re-
gions) ., MSER ( Maximally Stable Extremal Regions) %7k FH4% H B, X35 K
THML AR SA T 45 T2 T AL s ek, i 22 0 B R e 2 RS =S
6] T4k R 8 A R X d) . Koendetink 1 Lindeberg 25 A2 JE ] T g it
BRI R R e py M — et A%, BTLL, — IR 48R [ (x, y)BYREESS (A
XN

L(x,y,0)=G(x,y,0) *I(x,y) (4-1)
Kb, 559 « BB, (v, p)IUREGRPERRALE, R R & ek
h

2 1 267(x2+y2)/2(72 (4-2)
wo

A TR RUBE 11 v 0 22 43 58 7 5 IBHR AT B BUB 51, AT RASK RORUEE 23 ) 1%

H, AT,
D(x, y, 0)=[6G(x, y, ka)-G(x, y, )] *I(x, y)
=L(x, y, ka)-L(x, y, o) (4-3)

Hr, LRETEGRREZ T, kRFE, — MBIk =2, R
220y R IR R R A PIAS . — R HATERCRE S, el DR RUE IH—
A ht s 37 $7 3 H7 37 R £ (Laplacian of Gaussian, LoG) ——o” V7’ G B —Fh i
L2 4-1 fios

W S5 HAEREREUE T (40 Harris . Hessian 57 ) BYSEE L4, Mikola-
jezyk SN RIIET 07 V76 MR AR /IME RE RS 7= A B R A 1 S AR AE
D(x, vy, 0)50° VG KRR NI AR IESEE] .

96 _
do

G(x,y,0) =

a V%G (4-4)
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— T R
o4 - — Bl Ao

-5 4 -3 -2 -1 0 1 2 3 4 5

B4-1 mHnERNRSERnESEH

M 22 Ry, WA

Uvz(;:&zG(x,y,ka')—G(x,y,a') (4-5)
do ko -o
ik, A
G(x,y,ko) -G(x,y,0)=(k-1)0"V’G (4-6)

Hr k-1 AR, IFARZIAE SO E IR

WK 4-2 iR, Lowe 28 N T — R & D («, y, o) WAL,
FEMEAF RS ] h i R 51, A0 BoR TR R &5 1 h AR AR KA
UGl T A 14 e 30 2 3 RUR 1 285

G | )

m T 2y ER

E4-2 BWEEFEMRHRESETENMETREER

BRI, K 4-2 Hag i 78— 2 M )2 sl 220 RS et 5, 7E58PR
B, Rl TiE— ke 4 )2, B2A S H—dn ) UE R, 1 H AT R
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BIPR, —RS — RE RIHOK 2 RS2, JEH B9 T 45
T L.

P -3 ST T2 R L 0 P20 s 5 0 405 6 2250 5
MR, T 4-3h BT RN 5 P QL 4-3a S FHSPREIEIZ 1 HOAFABHE
TR 189

B 4-3 PiMEBREFIER R
a) HTETH b)) BiiEoaeTiE

Pl 4-4 JIT 7 S U AT B s 307 2 2 4 70 B 23 TR A rh B IBOHS PRSA4  {EL AT AR
NGRS AE KL, A B A A 5 AR AR (MR R ) 247 24
VR, A3 A Joy B A 87 5 BV A 32 A BT A 1 5 B RIS B A RUBE . dn 5T 4-2
AT B T R AT PR IR, T E S AR AR N A AT A, BT LE R
1o 22 73 4 TIE I — 2 R L REAG I 2 A SO AR AL

M1 T DoG 51 XM RSB U, NI, 78 L DoG )R 25 8] FrAG il
PR R R AE R T 2 28 5 B — P ARSI A BEAS A 2 0 R AR AR, T S =
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A R KRBT ) ASOKS i Hb B R AE S ARG A B o
OB, TRV AT 225 B o HE 550K A9 43R 10E A LA e
T RS MR 22 1 3 2 T 7 [146] "’”@7’@;@;’
i P, A
IRIBURAAE S A L4 SR N R
aDT 1 7~azD ”’”@7’@;@;’
RPFETREETE, AT AR R e
A *D oD
X=— 4-8
axX® oX (48 maa REsEoRERY
X ARAE ., T RERIEN (ORYE: Lowe, 2004)
A 1 aD")
A
W | D(X)[<0.03, WA AR BEERARAE 5, BT LIS,

KR DoG B2 = A B 3 2k N7, 7 DA X0 3K e AR 19 o5 B A TG
W, PEAREGZ S ALY Hessian i .

DXX D.\?V
H= { : } (4-10)
D, D,

H ARHIE(E o 1 B AR x FI y J7 0] OB .
Tr(H)=D,+D =a+pB
Det(H)=D,D,, - (D, ) =of (4-11)
Tr (H)M Det (H) 73 B FEME H 85475050, B o BRRIFFEE, B 2%
NRFIEEL, % a=mB, W

Tr(H) _(a+B) _(B+B) _(r+1) _
Det(H)~ o ~— B 1 (4-12)

X (4-12) MEBRWELE PN RAEIE Z OB, S B B e — AN 7 1)
AR RO, RIS 55— T3 1) R B, SRR B 1R AT 5 1

N ERAE . — B r =10, FFRMDE ST LT 450, SEAT LGB i 2% e i i
Tr(H? (r+1)
Det(H)< r (4-13)

4.2.3 HGEmKMNEF

TR BRGNS — AR R I S RN R i, AT REAT AR AESA Y
Canny" " R TIPH I SAG I ST MEREOE BL Y =48 45 -
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1) mrfERRLL;

2) FERE NYERE

3) Xt G R E— Y

Canny 71 UCH LR FIE R A e ARk ik, AR5 R RIUALEIE DT
ik, BN RLLS E N SRR B e e A AR, X T RIS, WA
07 I YRR 73 i % PR AT B AL B, PRI AT REAY 1 2% J7 [, Canny 9434
SRR —ZEN G I BT R BY 1 2%, Canny #ET: A SO0 S A 5 1O TE AR 5 v S
PRECAY— B RS, P 4 s 307 R B e AR R R i 0, T AR R 5 1
R PR B AR T ) 9T ) R S PR B B, N, e S Bz H AT L
5 W5 307 PR R 1 — B S A DR I R G AR O R (UG 3R 5

BB f(x, y), ZHEmTRBNs (2-2) PR, mGBOR SPER AT,
G flo, y) R

VIGHf(x,y)]=VG*[f(x,y) (4-14)
BERECIRHE, BD G f(x, v KT SHCN
6 = [ (] # (s ] (4-15)
PAIHAE Sy it FLom B
CHESVER TIPS
oG fluy) | cosa, sina )’ -
"Gy ) o)
X
o ot
smazw,cosazw (4-]7)

n 5K o G TR BT,

PAEA Canny — 4l AL B BRI G A6 I3 7 A B 4 5o 7R SEPR T Hp, T
PURE SR BRI B A BRI N, O TR ERs AL, W] LURE V 6 B 4R 5 P
B3 itk P> — YRS AR

MR Canny ZRAFRBUTI 25— DMEERWE L LLT =S 0FmE, WHEA Y
JERBRIINZ R

1) ISR E R THZARE T 10 GXEARIER ) R PR A
R U G0 B —— F2 EA R AR R E (I i I 2R SE R — MR

2) EZBR T ) LA AR PR T [ 2 22 /N T 45 0—— 25 DLW EY
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W, TEIRBEPLN R AR
3) LHZsON Gy 3 x 3 A8 ity i ki AR R (BN T2 B —— AR 5
WGESREARXT B, ZERMER A p i 2k

4.3 RBREFIERNEEHEIE

4.3.1 HHEXFHROFRIIK

e PG ARSI H AR [ (R R AE X I 22 i, 7 Bl T — R Tl A T AL —
BALIRIEA, X B KR R PEAT RN A . HAR b, R — A X
FOFEPRIERE . FHHAMEB MR R X (XA 7Y ) 5 I R ok 3¢
AR (AR XL E) ™, AR, — R AR X A SRR A B X
oy, HREE RO SRR

B R R E R T T80 3 e M FRon O3, B RRAE XA A 1)
MTER, SOFRRRAE ], 3XCSERAAE R AR 1 — 7 T 22 78 40 (R B R TR) AR i) 22 5%
NELG TR RRE Z ) AR R, AR I S M R H AR S S AR L A
B Mikolajezyk ™ N4 SRR RFAE A 18 T M E AR R FH A B4y WU K2, T4
ZiTLNE TR RN S me 151P7B <5 N E 1 B S =3 e 11 B S A | B R LR B

1. EFHmENERF

TR BRI 5 R R [ 4 S WS IR AR AE  — o e 4 H 11
TR R IR B2 5 TR SR 4 38 DX 3 P R R s B A A 5 52 B AR AR i A L
T, MR XSRS D B RGeS RO, HE Y I SR B S
AR s ST (Spin Image) ™7 il X FI S8 25 DX o0 A1 5 380 B GE IR
{8, [T BERE AR AR Towe ' $ 1Y SIFT (Scale In-
variant Feature Transform) & 7l 1t DoG Kl 1 FUB 75 16 B 7 3R A5 4A
KHEEMOLE | RIERTMER, IR ARPREIES: . 250 F B Ak .
RSB BR TR . GRS R AR, %A Tl
FHIGE) . B @R, GH (Geometric Histogram) [ F1 SCI™8 44
Ty EEEAEY SIFT #A 728081, FUR BRI Z XN A&/, FE8
BTG AR L I . B A% PCA-SIFT™ FIl GLOH ( Gradient Loca-
tion Orientation Histograms ) '™ $ifii& T # S X} SIFT ik 099 fe, BA1#E XA
BEEE DT ) R TR ARG B, I 3240 ik o M X RRAE 1 i A 7 R A b 2
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PE— DI T IR T A B AR PR X T

2. ETZEMERRHIRF

XETNERHAE T, 18 I AR BGR EAT fi R F AL B, AT L5 73
F IR B0 RIS S W 22 18] A0 LG 2R, {EL R 90 4 18 L I 72 o R R A5 5
Ak Ry JO BRIk e B, T ELARER A 2 ) Y 25 (6] O R e AN BB Y, XAl AN i
TIRERRHIE . Gabor JEHASH/INMEH I vg ik 1 B3R BREE, Tz N T AR
AR 43 2R Papageorgioumo] . Mohan!"" F1 Viola' 25 A\ ¥ &4 ph 23 6] 55§,
WSS B, SR HIZERLT Haar /NI AT E J5 12 R MR IX SR, 55 34 1) FE AL
Mz, SE T T AR A4S HARBUR I 53U

3. EoiRF

— FRBI AR T Eds T U R Al 38— 55U T 69 XS AE . Koenderink I
Doorn' "' 545 T HAZESITESRFECS AT, JFEE] T local jet AT It
J&, Florack ¢ A" etk T 7, i HBA e AZE M Freeman F1 Adel-
son' "R S IA1 IEDE #%  (Steerable Filters) J&Xf local jet FURE— 523, &l
5 S ECE RO R RO B BT ), A% A 1 E TR ADE IR
AR RS EEUETE 2% (Complex Filters) ZFIH R K(x, v, 0) =f(x, y)
exp (i0) IR PERXT XCBGHEAT IR A, ok 0 207wy, Wi f(x, y) AR
P LA B AE , Baumberg' '™ FHAY R T 4L, Schaffalitzky F1 Zisserman''*' 1]
MZmis,

4. Hftbfik+

Gool 7 N T SURASAE IR IR YR MR 20 B | % L L) A 4 AT
RN RERRIE R, AR IR T — A XN BT RS BE A0 A, B I ARRAE 4
B b, RO AR A B T E B TR R AR R, H s B R X LA 2k
FLADGSE BE R EL AU . T N X S0 A AL 5 R 180 BRAA I F 5, Tamu-
ra SF VTR T BCHARAE ML, T DA IR AE X I S AN S i o R R L
JE . I ORREEE | ZAREE | R EEFURLNR B, XORh R BRRRAE O T RS A
WU, XTSRRI IRBIBOR U

BEAE BORRYFEE , AW B a0k 7 B, (B AR A T — i E
T H, T H A BE S R DA Iy 2 A AR IR B, SR R, GLOH Al
SIFT ffii & I LA 2, PERELCEARE s SC iid T 7R AR AE ] 2 A H A7 iR
SR RCRAR S, BAE SR ER AR WIPE B AR A UM rh SR A TR e A 1
Hh NS [ I A Y P R e — 2
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4.3.2 ETHESHOERT

Lowe $i& 1 1) SIFT $i38 Xt f5 2R A1 22 56 T-86 B2 20 A B AR R R 48 7= A T
TRIERIsZM . 4N, GH A1 SC ik 1) 2 AR A SIFT ik 7251, REE
ISR B XN A A, EZE0 T &RE L B foE i IEHE
PCA-SIFT Fl GLOH {38 F#5 2 %5 SIFT $3iA F 09 &, e 17 X IR 5 Jy ) b
K TR ARG B, JFH 50 40 O 6 Rk ) S iE A 7 e b B, gk — 201
SR T AT RN AT EE

R TR T BA AN, SRR S AR AT, DA
R RER IR 53X A J7 10 ARG, T RRAE S 4B 4 A0 A B2 A LA BB
T A

m(x, y)=~(Lx+1, y)-L(x-1, y)) + (L(x, y+1)-L(x, y-1))’

0(x,y)=tan™" ((L(x,y+1) -L(x,y 1))/ (L(x+1,y) -L(x-1,y)))

(4-18)
K, Lo EARHE RS HITERRUEE o 78 DURIE SO PO B9 288 BT 11 N &
ZREE T I TR, BB 00 ~360°, LL10°— K, 3 36
AIrIE, WK 4-5 s, et E AR TP R E ARSI A E S (AR R
B, A AUER K, G MAES/N, GG T 8 ANJ7 1 E T KR
B (BRI R R 36 AT .

T~

X< V|, /X
A< ///\\

\\///*,r/
4—\\*/*\\
L e

AR AN P —>
AN \"“/»%

\ = N <~ ~

Bl 4-5 mHBBER MEH EHEERET R

T SR DCEC AR E M, LUKy ) B T B AR SRR AIE A 3207
], T 7 AIEEAE 80% )7 B iy e, B AR 7E AR IR 437 E Fn RUEE mT
REQNEE Z MR S AE T M AR TR], H 15% BERIE SR 2407 10, X B4R e
TR SR XA

WE 4-6 i, BE—NRESEEN T —FE R
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PG AT DA A — A~ SIFT FRAE DI, AT LIS AL bR Bl HE 5% A R AE SRy 18], 308 T A
MR AL R IR R A, HEAARZE | SRR L A8 A5 e (9 1
e PRI 4 rh o iR R SRR AR SR 7 B /AT Sk IR RE AR AR B B R AL,
ik BT )RR R T ), BOE RS (AR O i, STEOBOR) R
I/ NIR S ITE B RRAE DX O OB B (R RE MR, IXRE SR A T BNV A RS 1 il i
TR,

X, TN

AL~

1
-7
4—\\A/>\\
/—)\’)_»,]

///\\;/—>

N ~~t=ey
\\*\44—‘/

SRS BETT T L B

Bl4-6 4RI ER B A BRE N &

Pl 4-6 B9 PRI R BB AT SR 26 T—A> 2 x 2 AMBEETT 1 BT, Lowe Y
FESZ BRI R 16 A BO5 AT R ROR IRl o BIERURFAE S UG 16 x 16
BEREI/NIBEL, BRI 16 DRANK 4 x4 MERWF XL, XTI
S5 8 I Il R B D ) T T MR A 1 DX S X R L 4 A8 B T 1) T PRI
J¥, BRAILT —A> 4 x4 x8 =128 4 SIFT FRfEm 2, nb—k, A ek 7
UIEER TR | el A2 A0 A5 R 2w, i g 1) 2 0 < B8 0 — A ] DLk
AT BRI AL RS2

GLOH $fiit 72X SIFT i iR A py e e F& Jig | o S R AR S R b JE
31 oA R R AR S 38 E O ) 28, PR AR PRI e S % 0T 1), LA IR e e
AR SRS ERAE ST AR R R 25 8] (B i B e — 2 ), O Y
16 1538 16 (R R K/NSRIER, 1 17 J2H R AL Bk R, IR 7 XKt
BT T (BBEETT 1) 53R 16 ) o X 17 A7 XY 16 75 a6 & 7
BRSO SR KT, XA R —AN 17 x 16 =272 e i, il 350800
( Principal Component Analysis, PCA) St /gﬁkéﬁ S E— 128 4E09 [a] &,
T e KR FE O B D e 8080 04 [ s DR Rl 1 i 8 1 FH ) 3B T

BETR0 BE 3 AT R IE 338 140 T DL E A% R AR LR A2 | 1B Ak 52 M
P UG my FR R AR AT VERR O DS I . 0 EL R T3 SE Rl IR AR T 3 OCHE



F4 5 ERERNEPFTER -89 -

AT FE R T ARIRAE B, R — s AR L AT DU S A /N iz s ik LT
FCARIE R, PR/ Nz Sl ) A i) @RI 2L B 25 B 1 RUBE R e e 14 I8 3% s A2
HAR A BB ETT 10 AL 5 [R] A sk SE 4R AIE 8 38 51 T I3 S B T Ak A6 1 77 18]
PR AT T B R GE T 0 s S A A SRR, 3k X A A S AVl 2 1 SRR A A DL
Pt T A RS T

4.3.3 LRIEHHEHIRF

wEs 2 552.3.3 WHNAR, WEEN—FEREE, O ZHTFREesE 5
f BAR RS, HEAT R T ik i B AR RRAE A AR s, TR BRI RO
ARG, RAIPRZ NESE, VRN —FRFERE, & 2R A B bR EUE &5 B
WA ——I G A5 B 5E O ER A S B il Tl R B AR R E SR
BN AGZ SR, Brel, HABERISGE R IR E L
Hs XN A G = S 2,

BB R g g N AR EURAE R, B (x, v, i=1, 2, -,
N, W p+q BY&RAERE LN

N
m, = z x’:y;’Ali (4-19)
sl

ﬁqj’ Ali: (xi_xi—1)2+(yi_yi—l)20
AL p +q BrrhoC e SCR

Mpg = Z (%, —;)1’(% —;)qui (4-20)
S, w2 T G ) BRI . O SRR

FHH.

SRR T RS I, JRUIE 925 1 FEON A BE R 251, A6
AN T R k. B RS R DO ' =g, B

FIZE B R LA AAS LRI — 1, M S — (L L

M ='U%q (4-21)
oo
RPN, TR R A, Moy’ =, TTHEH,
y=p+q+1 (4-22)

N TR TS . RN, BERAE R TOE, A2 BrAn 3 B —feh
OFER LI R 7 AR
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@, =+ o2
@, = (0 =1 ,) +47),
@y = (13 =31 ,)" + (93 =315, )’
@, = (M +m ) + (Mg +7m 5, )’
@5 = (M3 =31 1) (M3 +1 ) [ (39 +7 1,)* =3 (Mg +71 5, )]
+ (315 =M0) (M3 + 1) [3(n36 +m 1) = (Mg +717 1) ]
Po= (Mo =M ) [ (Mg +1 )" = (Mg +75,)7 ]
+4n,, (N3 +1 1) (g3 +71 5,)
@ =315 —m0) (M3 +m ) [ (39 +m 1,)* =3 (Mg +71 5, )]
+ (31 1, =M3) (M3 + 15 [3(30 +m )" = (Mg +775,)” ]
(4-23)
BT ¢ +¢ =pi0,, FILLETIN 7 AR UE 6 AR,
AR SEBR T R, AN R, HOR AR AR EE o3 A Y R R R
MAEBON R, AR AR R A/, X R 25 R ST skl A/ an iR
ARFERFEAE AR, XIS R ST @ K, Sk, X7 SRR BEAT 40T &
1E, DA A .
t; =gl )| i=1,2,-,7 (4-24)
A TR T G TE AR 0 25 G 2 TR AR FR AR 19 K/ N B e B2 I S5 R R R

4.4 ARNKENEE

JREEAR, AT AA ARE IR L DS AL R SRR 1Y ACRFAE S — i R SR
APERARAE, S50 1, PR R BRI — s A AL BN, TR] It 0 B B ) Jey 28
HA—EMESRE, 253Gk [170] TEERIRRE R A PIZE: T SCRHIE AT
AR SCRFIE A, L3k DX IS R A it ) SCRFIE S, B B LA
HARRHETE S, AT R — Rk 25 PR A AR DS ) (07 2, X PRRAIE Al LAAS 2
PR SRR, B — T BB A A T L, R, WA B, )X
FAAE R LUAA R — MR AR IR X, & @ PE R R Ak X IR A i J@ vk,
B SRFAE R BN B AL BAT RO R IR S, FEaA AR | SS3URiAF4%

XA AN R BRAR ™ A2 T 5 T s AR R E S, an 8o HA T K 3 78
PRI ZURFAE A 0 RSG5 L B AR g 1 s EUR P oA d KM % A A
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TRZE S WIS A DL —E B M BE A A Iy . 1 50 1) % A T A28 1 3t LA &
BEIMGOR FERGFE T I AR AR B R By 7 46 . 7F Bk AR B 48 5 T =4 TR 2 M ke
M, Hod, ERPE R SUSAN K 2 H A& 04 FH i wifh

4.4.1 EBEEBEHWNE X

B REIE AP I T B AR SR I A R AR R HE AR e X
EEPRRERIEL b, SesrBIEUE, #EE PR B Freeman $E65 , 7 1) el A8 72
JERR B bR IC N A A

WL oA BRI R, R Seae i vl s hy

L;:{a 1 a ) (4-25)
Kb, s RS IREL; jOREERSIZT; o WA i -1 B T (i=j-s+1,
jﬂ+L~unOQExﬂyﬁm%&%,mr%@7ﬂ1mﬁmmﬁ%‘

_j§+la7, Y = _j§+la1 (4-26)
ﬁ¢,%,%mﬁmﬁmm%%ﬁmm,ﬂ%4ﬁ

#x4-1 a,5a,, a; KR

a; 0 1 2 3 4 5 6 7
ag 272 0 V2/2 -1 272 0 272 1
a; 272 1 V272 0 272 -1 272 0

M {ER/NET, AT R R, R RS Y ) RN B
L=xi+yj (4-27)
M2, HEKEALIRR A
(L= /) + () (4-28)

ML, IR
S (4-29)

L [ =/, Y+ () (4-30)
WLAR, LTS ARG R bl LU JR SRR 1) Bt LRI L A 6 KAL)
HE, BT
. 0050; (4-31)

L-L =|L|-
J Jts J
AR ERY
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) ) x‘fx:x +y'?y‘f+s
0’ = cos 1[ : ] ! ! ]_ : J (4-32)
' () + () x e, )+ ()

ﬂU*ﬁ%ﬁﬂﬁﬁ%@%@,E%%%L%%%Wﬁﬁﬁﬁﬁ%ﬁﬁo

PRI ASERENSRT, FERERNFEE, et B XA E R H
0 B AR IE ) i, HZ T ¥ A 8 TG o3 A AR R st i & o3 AR
SRRy, oy EI R BT ] AR AR A T RE S I AR A R, AR,
RGP FIROR RGP IEOL T, Xk s, B 8w iR RS B g
EVE,

4.4.2 SUSAN &£ 1) B iE M 518 i

Smith 1 Brady' 7" 4 H (1) SUSAN F5 35 J&—Fh i FI 32 19 3 F U OK 1 25 1k
Mk, BHJS HEL MIC Sk SRR e n B skl g Je . Sk —
AT KN BEIEAR , BEAR N B — 1R R SR 5 RO R R SR B L
B, KBS H 8 2R S AT 0 S5 i X 38, FRA USAN ( Univalue Segment
Assimilating Nucleus) X3, SUSAN F7kSERARYE #4515 % 48 A 1Y USAN X8 ffi
FRORF BT SRR DB R AL SRR A A

1. EF SUSAN &zt

WE 4-7 PR, a SBMRAL T 5, BASBAREE T USAN XI; b ASA
MR R BT USAN X3 o s A — 218 % S8 T USAN Xk
d SAEDTF—FMEZESE T USAN X3, L, WRFHEENGESIEMAA,
USAN X35 9 T R /)N

O,

a

d
B 4-7 USAN XIE#E

Pl 4-8 Jirzk g SUSAN S0k i =R U RE AR, 7ESCBRR IR, 37 4R3kAY
7 x T R R

SUSAN FRik i B ik . AT A FE iR (B H) 7e 1R L1 3h,
FER— L E B ECY AR 2R A USAN B AR, HAR 7 k02 Ui 1 i
— A O R K (R 2 5

b
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B 4-8 SUSAN &Ry

o 1 aflI(r) =1(ry) st
c(r,ry) = R R (4-33)
0 f[I(r)-I(ry)| >t

AT AR B B RS AN A, AT LR TR eR A
- (et (4-34)
Aof, YR E A (PO WAEE, FRFEIEE DN HATE — SR
B, FoR 7 SRR IRES o W T A0 0 R 25 0E, FRAE R S B AR IE
By, —fRIEB0CN 6 I ¢ B 25 ROR A

HELL rg MR £ SRR N USAN I/ AR FR T

n(rg)= 2, (v, 1) (4-35)

e(r, r;)ze

A, B n () S BUEL E BT E g SEAT LS, WT LIS SRR B0 46 A a3
M S«

L (g-n(r), n(r)<g
R(ry) = R (4-36)
0, n(ry)=g
R (ro )RRV PREL, 23 )R dEM R AE M H] NMS ( Non- maximum Suppression) 2Z
JERASE AR, PR AE S S — DB (A R OERTE, B
A R (rg MR S AR AR
SUSAN Bk WG s e A A I N 5 T H SRR B, T 4 (B EL AN M T
WG RIR SR, B B E A QB8 A e A IV T AG I A Ay i, R HE AR
PR, A —E RIS T IURE ST, (R R T i 181 5 B (E PR ) 1 %80k A 1
VLR, 7O AR R A A, AT B AT LR IS B B0 19 38 17 3 R g £
2. REBRENBENITHE
1 SUSAN 5935, JUITBIE ¢ FUKIE IR « ROFEFT AR T 22, LB fE ¢
PO TR A SR RBIRR L, o MU/ R A IR, 76 ] SUSAN 533k i



-9 - BERBERHRTSIRG

T GAE R E H I ¢ =3/4n,, , HATASEREUREE, W g=1/2n,,

— MM, X T g ANTG 2 A PR e S A U A8 . KB 22 AL ¢ TR
T SUSAN 557 JIr fig i I 381 () 5 /1N B 6 BL BE D S S BR M A S B R T, o BN, K
R ff s ke AT ReINAE, B, Praefeill 210 M aS L, (HA TR
B, DRI, A0SR R A b A T B PG il e — A B B 2 AR ¢, KU
BURSANGT, FrLL, T2 X2t — B ¢ (LR 1 38 I 32 O

Xt FARAME K S SUSAN b, il ad 5B N B M5 K S5 bl SR
JE 245 B AR B K B 25 B B, AR e MR e R 2 1 TR ek 2k A Rk i o i
B BI(E ¢, AT AR AT L B2 1) BT R A% 1 38 17 14 11330 S A A5 3
Al

BT MR T A T R AR R 2 A, SRS UK R 25 B 34 (8 Sk 1
A 1y, T,

=t 310~ 1) (4-37)
SR JE AR R AR BRI 2 22 07 B o3 iRy, AT i HAR
| S m x h(m) > mxhm)
= 7 m=0ti + mz[iz:w (4'38>
Y h(m) Y h(m)
m=0 m=t;+1

A m B PR OB B AR BEE I, b (m) bR T AT 2K B 22
ERR R, C, KEZERRKRME, SAEERAIEE [, -] =0,

DR A B SR ) ¢ SRR A PN B D 22 (B AE 1Y), TR I RERSAR Ly G 0 39
AR BEXS FUEE S SR BEEARA, AT USAN DX Il fry 1 W 5B hn Aty

4.5 ZWHERSHMH

1. SLIEIRE

(1) BE{FASE

W5E@ DELL 50 EH—A, FARE NP (R) D/3.4GHz/1.00G/160G/19in"
(2) B

WindowsXP #/E R4, Visual Studio C + +6.0 FF&F5, OpenCV REUE

© 1lin=25.4mm
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2. LIRHIERIE

Caltech101 MR EEILA 101 25 HYR, R BEIRA 40 ~800 IE &%, EIEK/
4300 x200 12 % ; AR = YEREAIZE  (Princeton Shape Benchmark ) Oy
BIRUT] DIBERE S 2D BUR, SOV I R o3 5 i 4 B G FRATT D A
AR 2 P 8 HH — S RS Fl6 . — M H iR T60 | — 4R 4R 8 ] ok ik
175 Ff BRI A C ) 5256

I 1: DoG RN 5 SIFT $HER R FRT

WK 4-9c F14.9d Frs, DoG Kl 52 A e B (i SRR ARG

E4-9 EBRBIFERRRE FR
a) EFHIEA b) WESK o) EFYEAMBEL d) RS
FHES o) S S AMBERAE ) VRS0 RERR

© http: //shape. cs. princeton. edu/benchmark ,
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Y RFIE XS — MAE 200 ~ 3000 >, HFZLAURE T . B3k, BRIYRHE A
/b T EUR RS, 5 AR A R RE K, (HAR 2 R4k X B
DUk A A G I e b A O, 1 203 B AR IR B, nTRESA — MR
PR, 8l 4-9e F14-9f Jy SIFT iR ¥ it R 7, &k (R SRR RRIE AT
FINE R, Sk R BRI FRAE S T b i RUEE, &3k 0905 AR iz R 1E A5 1 &
Jiml,

L6 2. EHZIREI SUSAN f S

WE 4-10 Fin, HERBZ AR LR S, A 5w 0 R RS B AR
SEME, TR E A BARAIRE ERER b, o e B RGO AT ik, X
FE—RXT AT EG r FA IR R it T EUR o BIAR B s S i Z 4%, o
F AR o BT DR AR A T BB S M BAG I 25 2 . SUSAN Sk A7 1153 B
JE, ANTEAE BB TR ER 3 FI A5 R, B MR R BB BUR B 4R
RSNt A o, TORE L ARCER, A AE N A R St 2 R, ISR T e
THeRe S e, SR ISR i AR

E .

KL INRE
KRR R TR R INEER R
KR SHL A - B BB - AR INEE A - T

B 4-10 Z(EEBE A SRR
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%S HLA A -SUSAN 5 H-SUSAN INRZEfa - SUSAN

B 4-10 “[EERGHASEIER (8

4.6 EREING

AR TN R R AE (4 R BV Ry AR ) A SRR RSB T T IR A ST, RS
ABRLIETE, 7E DoG FHAE S AN (A JehtE 454 SIFT A1 GLOH #§id F 5 h T
Xif 52 2% MG 0 e R R AE B S A 6Bk SURRAIE s ——— 1 2 A ARG I B AR 58 v
BT X SUSAN B8 [ 5 B A )8, $2 0 T S N B A ety i, A3k
A5 )| DR R a1 L S S 1 Ve v

R JUAE E A2 3 82 10 TR 2 R B Rr iR SR B v, (H AT 1) Jm) i R AE
A& AR RRYE, BETEERE BARadE, BIMR E bR &St iy R AN, a0
] B4 1 Ry AR AR AT >k 58 G EL AR TR BT 55 A T3 0E IR S BB R . T Ry i A
TEFEEARERIE S F AR AT PSR 5, WUR BN 22 Fh R SRR I 5 38 IR I 285 5
K, 1E EHBRFON SR 23 A B A R TR S A S AN B






5 BTy ARAEAE i H bs DTS

EAFR, BNREREO R, RBEFER
B F8, RN, REFRATE SRR,

5.1 3|87

GBS IR RIS R SREHU BN R A K, HNIL, 2 —IiR
B Xt BARRE T R ECIRA, Rl MR 285 st 2 B iR i B Boh U 2 B AR,
WAPE EIX BE N 2 . S AN AR R, 5 50 19 52 % B2 IR T AR BB RT AR I A 2% 1 F
(M W5 MBS BAE ) R RBRE N AP, SR e a0
F A R — YR R RERBERLZS |], 4R RO e AR 4R 1Al
WS, iz sl a0 B0 B A BB R ECH T R
ARRAAIE 26 050k B ) A R ) G 8 s PR o A R 1] R, JBE Y
SHURSCRAERTH R, BrRe b A= A DR e B 38 T B Bl 7 12 7% 18 4
[F=

Jr R AREAE 1Y) £ A5 B B DT AT LD S A VT TR 1 T =X A A2 Ry Sy S D T
AT 20, AT g 35 H B 9 SR A0S [ 48 25 09 TR] — AR 5 00 T e T — 4%
AR A, TLRAER, BEE TR AR A H AR VT 5 vk 19 AN W7 A R
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etk HT I T R B A R R R T IR IRCT B B Y A
R ASTEAE RS [ A AMH S U A AR 2 0F 5T OCR BT IR AR Z 05, B X E
FRRFAIE DT BCAE H AR BUR BHE N E B R b R A A L, SR T T 20 9
FREG AT ey B Ak BT A R DF 3L 535, DL R 3k T IR DL S A PR AR R R
ik

5.2 456 NNDR 5EXTHpJILHt ik

T T 9 MG 2 6 Jey S AR (1 DR TBC DG R B, T A B Mar 55 N7 41
AR VEE 2005 /2 ME—1E . FELE . S = AN AR AR, R R AT
— L BLEE AT AE RE—A, DICE2E RME— i, 25 — IR RS b i — A
A 5 — MR PR v X O 14 DC I e e 22 U — A X IO ) R A A A [ 1 T 44
TECRPERES | [Al— 4y B AL AE P 0R P45 b B A R R R AT 5 5 LS A i
BOALL, WPORSR I N M A5 R A TR B AR AR G M Y, DR A 22 A Al R 2218
(g, SeE i 2E R L

5.2.1 EF NNDR By E 5K BE

R 0 bs VG BC SR s A P A, — R 2 BR B B {5 ( Threshold- based
Matching) , EIRFVEAC H bR 588 Z (8] A #E 25/ T3 A {8, WA IERe |1,
PR AR, E R B R B AR IR, T H HARR A 5 VR 2R
7 Mﬁﬁ?ﬁzﬁiﬂ@ﬁél&@a, 7 — Wi /MR ( Minimum Distance ), H[!
F AR R VGRS HCER B e i AR | SR 0 H v — A 75 280l 2 R s /N T3 A
B 25, 20T R — A AR VC B S, AHX T HE B B ok 3, IF
R,

I TEURIAAE T 205, mEgshiisshyik, NE&NE L LE®
i S5 R R AEAE, — W R T s BB AR AIE I AN — 5 RE S TE 70 — IR R 4R 3]
ARRLARRAIE 3200 e B SR BB Tt 5 o O 2 7 A TP AR M 7 i, 3 X A Y
R AT . IFZ BRI BB RIEA A X, ks Wiz 2k,
EATRY R ER AR 22 1] A BE B /N T IR RRIE Z B BE RS, (2 BT AN BEA
WEMGH FEZENES, IS —A 4 R Pk 0 R B 1 (B R D Ry TR AR DL i 5 5
BIREABIEM

XF SIFT FFAEARTFSE 4O 2, AT LLE I o8 IE 48 ( First Nearest Neighbor)
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FFIE AR ITAS (Second Nearest Neighbor) $EAIE A4 85 n] DAAT %0 b B 51 5 S 4R 11
SR IE B VT AT, 3wt J2 fe 4B 3T #E 25 L {E 1% ( Nearest Neighbor Distance Ratio,
NNDR) , HERGT, WURFFILEAHESN D, , HERBITFRAER Dy, IRFITFHE
H D¢, IRAFNWLRFHE DT BC ) 5 F

D,y _

1D, - D |

WOTIEENER RIS, IR — AN FRRAE AR — 1R B 50 5 P A AR A B R AR AR

FIE, AR DX o3 BE AR, 3BT 1 Marr 4& HY A < DT HC IV 32 15 12 VE
— PR R 2 0 P AR B0 BE R R I e A AL, aniE 5-1 B, dEAT
SIFT FRAEDEAC 1 S5 40 45 R AW UESE 73X — 40, Y 51 BR 5 5 4B sl AR L 4B £
FREF LR T 0. 8 BURFAEXS I, HEBR T 90% 19 TP AL =M 1 5% B 1
FFAEXT

(5-1)

0.8
0.7} ,
0.6+ /
0.5+ /
04+ !
03}
02f
0.1}

=

— IEADLAL
- - - HIR LA

0701 02 03 04 05 06 07 08 09 I
B AR5 Y AR AE 1Y B RS L

Bl 5-1 AHAEx DL B RE 2R 43 7

12206 RGBS B v e B AY R DEAE K145, R EUT 40000 4~ SIFT 51E,
Xof X S AR VT C A R AT T B AILER A 9 R B8 AR Ak RSP T e, IR AT T IR IE /D
T 30° A ZAEALAL B | RIS A 2% 1 i S s

5.2.2 A MERREEEE

FH5 28 48 T e KB I A LA SR AR i, W LIS BB AE i 45 2 . (H2H T
AR A5 i FH AR AR 23 8] — FBEAR e A 128 ZE LA b, Iz B 2 R K Jar S A B0 L
W2, WRELMBEBIREN TS RGN — M,

1. K-D ¥ RKE

PRifE K-D A Friedman 25 A7 42 10— Fp R 2 — X, K oK 28 0] A9 4
B, TR E AT ST REIE S A PR A AR A R . AR K-D R4S g H
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N, WFEE BT AR s R A 0 (1gN) o HoJa ORIk $2 i 1
K-D B 1+ TR ITBIE RITEE (ANNS) , H 2 AR A R KA il
S 55 25 R A I RE B /N T Y B B B 1/ (1 + )RS0, R R 58 A iR
] ) s R R EL S A R AR S (BRdE e =0), (HEBRIME Y o AR (e =3
), BraR A s AT R 50% HIHLEs e HAE R s R, 1 H A L EEA]
B H bR s RS R LSRR AR B HAR S BEE Y 11,5 £, BUS By b &)
LA E] 50 £5 LA 1,

TERHR AR AR B i, K- D B E 07 15 B AR &%, 78 e 2 9 25080 2 1)
WS A T 20 5 28 45 2 B bR LS8, A K- D B AT I R 1,
RO 2T, AT H A RRIE 28 o] — e ik 128 4ELL b, b A il
FHT Beis Fll Lowe #2 1% Best- Bin- First (BBF) &kl ©xi# #LAY K- D A%
FOTEIA T, D SE B R A VL s H 2R

2. EF BBF EiXHE REREK

FEm AR RIS RS B b, K- D W8 A 245 AU H A AR D 1 — 353 2 4B
N, SR TR R R, AT DL S R SOR A NME R, X
T — N EETHEAY L SE G BAF P48 2R 2 [B] 9715 4% R 5 e A A0 s A R B ok
PEATHER . MR BN AT SR A AR, e SEEIE e g A 2
TR ECT — M 0 5 B (EFEIZT S S0 A o7 B 0 21 1 2 1 77 o
MIBEES) o H— AR S RBNE, WM BAS A BA B N B — 3, SR f5 gk 24
FAL T B R sy HA 5352

WA 5-2 Fizs, SFFRRE S BORAE] 10000, 4850 5 ~25 BB R T,
iz B8 BBF Bk Gtk 8 ROR IS AR AR L4 TR RRCE, MARHERY K-D #E
ZORMAER IR A B R 2 10 J5 HACRE B R T,
0.6r
0.5+
0.4f

— BBFH.%

0.3} o K-DH

0.2r

R/

0.1

073 0 15 2
A 4

B 5-2 BBF &% 5 K-D Wi & EHRRH
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ARPBE R LR A A AL AT 200 R BT RELE 1T, XTI R
P T 2 BRI RIS, PRI R 5% RFERT, 3O T — i i R R ok
Yis AT AR, B B AR AR AT AR AE R — 2D WU R I, BBE %
MHERACR 2RI 2, (HRAS TR T 5 fi i 408 s MU I 208 o B 5 HL AR T
0. 8 BUFFAEXT, XATHEA ok 17X — N5,

5.2.3 ETEXRTHE BN

— I EHRATAE AT DA HRU ) 2000 A Ry EBRFAE, 1717 3 248 Jr) FRRFAE AR 7T E>
A st 2R s, el I SRR b 348 31 B TR B AR R
PRRFIE TR, X EAT H b DT B TR B A0 25 A DR 9 [R) BT, 2 SR8 4 ((Hough
Transform) “HILFEML T — K ESR0IERE,

BEAS B AR W) S PR AT AN Y, Ty )™ S I AR 4 ) ] LAAE B
R fry ity 2k 2 H bR 5 8 A SO B T T Rk X, R T R ke o7 it 2
RS S S ARIOCR, SRR AR B R AR A A AR R A
BB SRS ], R ZH00 S0 R S E0E Ao R Py £, Tl
U RIS AT R, SRAT IR0 B 0 AR R B AR R . R RS R LU )
PR GRAG B AN BEURR X R AILIGE A B Rk LA SGE TR T BRI R ek, &2
FUGAL R | BRI AT LA o0 Sy 5 1 75 Bk o R AR 4 i 58 s P St I
T LIRS PG rh A Ay TR R P 4y A I ) BT 2% 45 Ry 23 850 [i) v AR 25 o ik T 1) Sy 10
WS (ARG ] 730

B RABHRA SRR I B AT AL b AR 4, IR BN IE] 5-3 Fros, 7EEA
ERR T, AR (5-2) R (v, y) BEZK L, BT

y b
Pa: (x2,3) Ly: b=—xk+y,
>@q,, b
~
Pr: (x1, 1) —
( /Ll: b=—xkty,
k
Bl 5-3 EZ&mNFHERTHR
y =kox + b, (5-2)

K, kg IR by MR, BB SR R S (k. b)) HIHEZ
Ttk
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by = —xky +y (5-3)
AILVEH, HZ Ly LS (2, v) A (x,, v,), TESEESRRER W
FHLAFMHEL L, 1L, MENESEEEBHZET (ky, by) M. WHE
Ud, JREEMR S ) ) — 2% B2k A AN [F) A 2 0002 ) vh i A2 6y — 2HAH 32 T[]
— R HEZ,

AKX (5-2) RR—FELERN MBI, YHLELREEN, H

MY RPRBT TCRR T, MRk —ME s — 7 a2 P AR AR AR 7 R R 7R HZk

p =xcosf + ysinf (5-4)
Hopp M ARHLRNEE (AR HLWETLWKE), 05E T HLm
T (R B B EHL S « Worm ) o ERXL TR —BH% Ein
A FETE R AR, RG] P AYIX A STESECES B P AR 2 o 450E
sZihgk, JF XS 22 TR — 8 1, AREFES B RPN P, 8 (JRilk
KAH) , WEhSEEl 7 B L pym,

AAX BARESES —NSHE N, K EARN 2D bR, R, TS 8%
ARG B —E 2D KR O S T Ay s SRR K T AT DR TC A9 AR A5 1] X S 4L
2SR WSRO A A SR S BB EAT 20 A, FRIME R B 5B 7 Y
H bR 2835 T e A3 s IR AE b, FE SR X T 20 () Al b Al 20
K, — 2D bR AR Bhrm KRS8 0.25 %, RIEEFRTHR2, HiZ5
930°, SMMEATUE AT IR, SR T AR, WA 2 ST Y
PREESAAAE T BT,

e 5-4 ) AR AR P B b——Br B ok EMBe g ik, T HAbY)
K (AR TAE) MFEAE, TErPIa) iy G AR = A 1T Rl £, iR Bk iy
HFRVCEC 5 A0 rT LK X 28 B AR U Ok, RBIRCR BN B s . RIYFEIE
HEP P 0 B AR, /AR TEHEASR I i H B 89 S fR R

B 5-4 REELEREN (RIE: Lowe, 2004 £ )
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5.3 EFREMHERN S H WEEAME G

PR PR PR Y B HLAS AL 58 ST ) — DR HGR, 288 iz bl
THOEE ARG MR E W SRR A A SR S 2 07,
TNHEM— RGP — R, URR— 4 AR S 5 0 R 5 9 A7 =3
[IECHE, PR — IR 5 RBP SIS B SE ol . SEBAp 5, DL R 35
TRV R, E T RAE AT XA SR A AN, LA A B
FEsAE ST, HEIN /AT 4% B VB S BN LA BUE | TRAT A8 TH R A 1A
B HERATR] | KRB R B 5 46

PR BIHE T B 5 AT LGy st 7 5080 SR b SR IR T AR AR T
PEATPHE, X AT A ] A HAH S R, (U ZORAHL L RE [ 280 O ok
FheHeiasl, b EARBEA R R R R R, %05k RS A T s KR B
He o 53—2R0rk S LAGS A8 e i S BE R AL Tz  H TAR R B
— B S AR AT AR LAY S BT R B9 60 8 A BRI HES R, RS
RN A 08 1A 45 B 7 D ISP 800 P07 SR A PR AR TR ) A8 40 O 28 170 I A0 i T o
FOUHA PR AR B R AR 0 745 PR 45 B0 07 B A AR AN YR, A N 3 75 B DT AR LT F il B
FURHEATPHE , IR B —Fh B RS A BT 52

5.3.1 BEGHHER KRBT RIK

FLAE 1992 4F | S[E SR K240 Lisa Gottesfeld Brown 7E SCHR AP &t .45 T K%
B ) 32 B2 B K PR PR H AR AR 4SS0k 0 18, M ikt (9 8 B 2R
IRTBE7 ER AL PR | SR R A PRAF AL e O FH AT, B 20 4F, EURPFEEHOR
AT CERERE, HETEKERS S0, Bss . o Egs . PR R L&
e PR MR AR B AR T Tz

1. KERGEWURMIAIETE RS

UG PF AR T L T3 50, i b 108 & R sl 2s IR R sl K T 4%
G R B AR A L B4 37 5 T A oA 52 B G 7 — il IX 5 — 3 35 %) 4 Rt )
Fean s R S o PR e S EUR AR, KRl WIS LA B e o
S U MG S i 4 SO R H AR IR T DL T B3R B RAE B R 2Z Y
FEYME R G RR R RS, I ERAE DU i Sk 2SR MLR B S0 8% 1) LA
B G o JeZim (5 1) AL b S PR R IR L R, IS L R R M
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TABE AT G5 A0 2 1 B 0 A JRR AR5 AR 37 1 D0 488 Hh i 80036
WG PRAE AT R B ERAE

2. I ERIME

MRS B A HITH AU — A~ 1 B MU RR T, RO RLOG 9 7 X4
AR5 — A Sz e S A % G 788 A K FORH AR TR = 4E i 5L, (A3 AT BE % i
IR A, REIRAE F AR ERIE vh— X kg 40 BRI5E v i) SEAR R AT WL 5
£ 20 tH22 90 4R, M TG M TRIEL M (GBR) MMM L H AL AEE
WA B AL, O SE il N S PR 2, AN —ME TR G2 (IBR) 1Y
FEFANBRSEHOAR 82 1 22 A0 5 A i 1k B9 PR R A i 2 1) 47 (R T 55 337 5 AR 52
H AW, AR KREEAR 7 8s 5, T J5 1 PR B i A2 A O A7, 1
A SEH AT 209 SO T RS DR EOR B AR B D R A 2
WFFEMN A

3. MSnESE

PGPSR 53 S — A F 2N R RS . H AT MPEG-4 Zi i bR HEEH
XA S RAYHE S T Sprite i 7520, A RS BHEBAKS A LS
FUR Y51 B 75 5 A BRI — IR R B o2 B 1T e R, i A — i
B IR AT, T MR R 7 5t 4 5 I R R RE I B0 LAY KL, SR 1Y P 1ot
i Sprite &, 1T Sprite KIS A B Z2ALERY, N RTE LR —0, R)5 MRk
SRAEALIY Iz 3 2 e H N B 5, IR AT LRI A i ) B i X
g 75 Hn] DR AR L E 4R s IR 4R 0%

4. MR E

MBRBIRIAAAE R TORAE R, MR PHE SR LERICA, BBl 4
AP A7 A TR R R U A 1 5, X R R B AR T XN AR
FELE PR RN AR R 51, R LUA R0 O ER 19 (5 BT B PO A, 4
PR RS ERAE

MR AR YE, EFR FAE 1996 4E 1 Richard Szeliski $2 ) T 5 Tiz 5)
ARG O, XA R AR DR O — A AU, BRERT
Levenberg- Marquardt fe L0532 (A5 P IR R 1) 5 BE 22 Je /DN, SR INR L R ] Y
AR, WOTIERCR LR, b v LA FEF-RS | iehE . 5 98 55 2 Fh KR AL
e, i Richard Szeliski WA T EFURPHEGURAY BN, XEBIBT 2800 T—
MEMPEIR R, BTEVF 2 AMORTE X B HIE LRl b At — 2D BF 5T, 2000 48,
Shmuel Peleg, Benny Rousso 5 Afi 1 i — 0 By, #2105 1T —Fh B 0 iy R
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PHER D, BRIKIEREINARZZ FX, AEHESENPHERA, X —
WFIE RS T RUGPHEF AR A R, mt, PEE E 8 MR R D4 4k
TR S, 7E 2003 4F ICCV K2 b, M. Brown K% T —H 4 A ( Recognising
Panoramas) MJ3CE, SCH A T 3 T RN ARRRAE (Y DT FL 3300k R A7 RS DRz,
Itk 20 PR AR AT UG Ml &, RO B S RS B R AN A 1y =X
PEATALG, BEAAIE TS, WAE TSGR, ZHEIRMABEN L, I
HACRIA, K M. Brown 48 1 A BIE K K HHE o) T BMGPFH R OR I R e,
W2 S I DHEROR T HE ) =

[ N TR DHEROR A K ALt 1997 4F, iK% CAD&CG [H
KA RS WO B S PR IR R AL TR DL I Y SR AR
TR, WEfECE ), 1998 4, Paul Bao iz /N A8 e i 4 B o 42 1
— MR DHER S ZTESS RS S, PRHERICR A, (B2 /N AR 46 [w) il B o
A —FEAFTERCRAR A B S, T2k — 2Dk, 2001 48, ERRFEIE A G
PEH T RO EUR PHER L, IPRBEERCRE SRR OCR, IR PLIE &
TERFIRRY = AR |, (S8 BRI F a8, B UG T ANEE M PHEROR . [
A AR I RE YN U G B R e OC R AR B T TR AT
B DHER L, EIRE eis IIAI DGR S IURAIE s, PR T AR e B A A il 4 5
KIS, 2002 4, AEEAE A s 25 BT AR AR SE, $& 0 T —Fhag g Ak
SRR RER Lk, M REEAER, Bl ek,
T N LA 75 A DR R TR 2004 AF A @ ) BH 7 R$E Hh B —Fh TR AR
SUVCHCAIPHER ) B E UOK A sl TE i 5 28 e S50 e il i g | ARG DR, &
SRULICHS 348 2 A e ML, HR 2008 SCAY 3 28 T ik ik Lo 3576 A pL b 20
AEEA, FFBUSBAGCR . R IERE | 2008 4F, TR SRR —FP IR T A1
BB, SRS . T SURE I R b BF5E 20 B e A 0 R 2
() A2 480G 2R 0 52 e R B2 AR S O 0B o B AR P I AR R, R T DR Y T
Wz,

5.3.2 SSBETHEGEE

PR AR BRIEG S 55, 2 % DA [ A S A ] R 14) A () £ 2 T 20 B
PR P W 22 Wk PR A 7 e AR DG P ) A B e i PRI P ) AS T 2 3 4R — T
BRZ AR FR, AEXFEHSCR T, PR G = 8] n] DU 7R R R Z ]
MR C R, Gt ZARRIE, AR TR 2R R BCHERY Jy ikt 7o) 0 Rk
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AR =2

1. EFSUER A&

BT IR Iy, BIVARAE AR DG 18 o B 2 ) AR L o 2 4 00 W 5 T o 7 €1
BRI, SRS R E AT B )R BT SRR AR 0GR, DT 58 AR
Bev, HCOLsURAIL R R, BORFAR, EURAAAEM TR . e . O it 45 A8 i 56
RETEME AR A M AR, B A%k B — RSk, PR
TR AR R HE R Z M S X R, — MR 50% , X flifs I
e 52 iz 152 BB R BR

2. EFREBHAE

BT B, R BEAH DG . B RT3 MR =2 ) 28 DX 30t o7 K B 1
Gt (e B, ARG MR R A AR B B Ry W o o 0 i R SR B, (HE
FITEREHER A, RAEHFHEG A, i iz Bk,

3. EFHIENTE

PRI A SR B AR AR5 ., 38 AR AR BLRE S S B HE . |l 1 R R AT
AR 2, AREA . %, 8. WEXE, GRS, AXE T HAR Ty
B, BETHHMEM ) Ris Bl AR, BR AR ABR M MR 2 5, AR Y I HE 4G
RUHARE, TR Y1 F 00 ERBCHE T

UHTE A YL TR 9 PR oy 12 3l A7 e — D ) . B TR B AR AE
FeoE Ve 22, 0 AN B A X S5 A LR AR B N AR M DAE T T IR A
UM 2 A S . D4R, E TR AR R, R AU EHR R
JE PR AR AR, T e B AR IR A K A R i B A et B
PR, HeBGE G I T R T S AL 3, FERIER I Rk, RAMK
FTER A MR M AF 7R B 0, PTASCERMERG . Fafa i i UGS e ofE

VFZENANSCHR, IS% S0k [143, 144, 146 ] #RRGHE Y, 7EE 24 NAM
PG SEBU RRE SRR £, o Z MR IE SRS N E T 4, S mseR
1 HL A RRIEVE BCas BT, AN F AT UG 50 G e SE e P . A5 15 i B 42
TR TR R (3 ALAE) BRAE S R AT 5g B MR BEC e, 33 SR AE 5 G B
B th TR K T 2 0 B RO A A0 A SR R X A )R R T — A A
W,

MNRER MR, 30 H B B A A B i SO R B AR XSk, e T
SERTE A, AR A ) R AR /NS A i, 3 R FH A 1 40 R0
8¢5 WA RS AR K el e BEAR S, 0 TR AR A 40 BE . QiR d A iy R

W
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FHAT/N, St AT ST 5 R IR A7, L5 T A M & AT 5
A AT DA, ORI 2240 R AL B 4, T ELIKRE LB SRS 4019 4347
el LML I P T L M AR O AT

L 25 43 S T 190 0 — A 20 (LM 5 T 0 4 B P 4 4
IR 4 T R T LIS BAE R GRS, — IR A & 73— 291 DL 4
RIS 19 43 020 5 2 W 15 10 PR 1 e 4 "
I 5-5 W, 4 H I G 0 2 b B AL 2 ,Zgwﬁ

BB AR, TR G A B2 1 AT (. L
Wy A IRR I R R R ) 32&
(6. RN J B 2/ x 273 N x

(J=log,N), FrLiHrE &R j iy RF =27 <27,
SERI A TE R T+ 1 DN PERG A, h
2/ x 275 2° x2°, HRHETFIERA P +1
G, Hipj=J—p, -, J-2, -1, JH Bl 5-5 BEBRE&EFENEN
IsP</ WEEUL, MR e REH P
PR R GBI RT

WE 5-6 s, BT APLERBEE 4 A L3RI BE e i, At
T MG A ISR B AR R DL C R 1 3 B3, TEAR AT PR BT 41 I
T EARFNE M RRAE X, IR A S 3 SR KRR 0 A AR S b o TR AT
1BAR 4

T 5
{femE gy .

°D

F VSLAFAE A of
E'E/ . AR R0 i
——
H

oH oG

I I,

B 5-6 ETFZAFETAMNEBRE &



- 110 - EKRERNERTSIRG

R T SIREMGIT I R DEEE , w0 A0 A A e 1Y) A A 08 TR Y 23 TR
KFZR, XUREREGPHE OGN —2L T #E BRI AT OC R, 75 205 4
AL T B R R iz 3 72X, A AP R A iz 3 5 202 X0 3 5 il o™ 4k
AR, WK 5-7 s,

ey LB SR B A AL AR LB
y

TS
Dx
F % = = TR R
.ﬁé
2 } x X X
y

% /[.L . =) M
Z, ' X
-
K . )
o //{S . — %ﬁ B

% 1 T Wﬁ '

- }Q Al =) A
yT

% -

s claf— = RS

B 5-7 MRS FRERBERZEHKFR

— HHfE T EMRIA] 0 5 R AHY U PR 22 (8] 18 FC A [0] R0l % 1 i o 2 A5
RIF) SR, i R0 OC R ABAA W24 (Rigid Transform) 181 {554
AFYe (Affine Transform) FiAY AR (Projective Transform) 7Y DL K 4 2%
PEAEH  ( Nonlinear Transformation ) P

1) WPEAZ S, AR — i PG b B 9 ) F R B 22 2 46 31 55 — iR PR b Js 47
SRORFFAE SR AZ SR g WP A 4, WP A 5 R BR TP | T i 1 i
(B18) , AHMIRR R IR, HASRAERE BA 3 S A,

2) PGS, MR IEER 0 B 2 AR 4 i 2 55— i R BT AR
NHEZ, JFHRRRFAT R, WX R AR AR 07 5 A8 4, (7 5 728 i ik B AR AL
MR | iels | diiitissh, HASRAEREEAT 6 > A,

3) Fop . WOR—IEEER B2 A s R ) 55— R EATD AR
NHEZ, BT RRIEARNGRES, WX T ARG R e, B2k BAT



F5% ETRMFMAMNERTE - 111 -

— e, ATDGR R F R . K, mEESD, efE . ek
Simdy, WM RA 8 DA WME, BEM T YA 5 mA —<
BRI IE 0, I AR B AR A 0 17 S AR 4 A58 AT LUR RO 1550 A AU (1 5451
4) ARZcthArde . dRZethAiie, WA AR, b ARL AR, — R
B R HER B 55— IR R A —E R ik, mTReRlhz, 22Ul e
I ARZME S IR, IR SRR Z5 bR, AT LI R EIR 4L
B BE, TERGAE SRR IR SRR 2, B S R B, BAE
SERRRHH, BT RAT A AT HUE R ERAR | IR s R RS R, S8
1ot 22 R R I S T AR B B ORIR 22 IRCR, JF Bl 2=/ 7 A RRIE SO A AT
DLHEATECHE
AL S PRBE AT Y, FoATT A BN A T8 G R R s i, mT LA
g — YU PRl A ) DR ML 37 55 B0 DA ol — A1 T DX, X R — R i RE S — s K
AR AT RIS 91) 28 46 38 ] —A> B AGT- T 5 )R AR BC v . 7R 4% o R A8 e A v |
BRI AR B R BE S T, (ARIEIR R4 J] (Occam’s Razor) A, A
BAERTAEER I S SR T 05 AR A 2R T DL AR AR e R .
Bz, M3 AL ERRAE S R0 AT 58 i BRHG BRE, AU K 4k T 11
B, PHER B ZBORA BB IR B AR N 20K
BOSAGRPE ERE— P AR (2, y,), HEHEFFRAAR N (v, v, 1)
BRI 7R S AH SR ETR B I AR s 20l Dy Py AL Py, T T AR SR IR
AR Z T RN OC AR
P, =TP, (5-5)
L, T 8 SEHFGE AR . SRR, i TR R T 51 AR & it 15145
22RO, FTLAUHEC (5-6) 28t ps St A8 ek MR Bl ki X (5-5) iy
T, XHWARuE L T,
T=\m, ms; my (5-6)
0o 0 1
MRIELAE T AR OCRRIE, 2 /DTEE 3 DMRFIE RO A BEXT XA 6 S8 15 56742
Wb RER i, AHSCBRI Y, FRATTHE U AR SO B H R T 3, X EE AT RAA

O R 14 BEBEAER | R S LRI AR 0, ORI — R A K
WE I
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HE /N AL AR T, MR IRIE N

2 P, - P,
MSE= 4 (5-7)

FU R HE B 45 R0 25 B PR E-S 0 B ST G &R Bedn, 7 % il
AU, PG R AR L R B Bk A R R R e BB FE RS, R
B AR ART Bl IR L, vl DU e ff B RO REAR DL IS ;7 T0 AR S S 1T, ]
PR E R E bR € D)ok e AL Be v, nT WL, PRIE A Bt HoAT AR RS
GRYE, TR HFERER R RS, AR 2 R, G0 ARG B A AL
AR EARMERR ] — A8 0P R, AT X PR, GRS R, PR T EME
PHE ISR T

5.3.3 HASHHMEGRESEE

1T BEAT TR PG SR AR IR ER A6 4 (9 728 1 AR I v R 22 25 D FR 52 i
B E BRG] R A TR DL AR . (R 25 5 | JLATIE AR 2515 2 (R
MIMAEPHESE R 5] —LEWL5E L ANELE Y 25 . AT B X A DR R, fi
RGO BN A SR, X IE S B RS TR G 1 kD (A

BUA B EHRREG HORE W AR R R G FRARGON RS =2 R kAT, anf&l
5-8 frn . Hoi, (RRGIERRE S S AR R i AT A E B RS, WO H AT E
SR N A B PR R 5 T 3, LR B AT RS B £ T A 3
A S, EEPHE TR RLE 2B E 0 PR R & P 0, — R
e H AT RER B G, R R AT B T L T

FURGH B R R G 07 1 22 PR G L IBCF 2R & f 2 70 B R
AR, BRI R A R B e T 5 =2 8] A HE e DO AR 3R K R (H L
HEHEAT B INPRRAEY, A0 T X R AT 7RI 8, 1207 1 Bl U e 4
B2, ARG EEA B B R PHEIGE , R R h iz s Hrik &
P R (ghost-like)” BAR; Z0HFRINER MG T4, K an A
B RIBR E ) — MR, TR p R b, K R Bl 5 M
IR, e JE T A AR L 4 5 PR B R — I, e B — R,
U pR B 1) 2R R S B il DX /DN, 2 ey 1R T ) PR AR A A 0 3R Ay
WHYZESRIRE B, SXAE ] DU 7 B AT AN [R] 5 B2 B PR 3 Y . B AR5 1%
PHEFEAR S, FURIHRE TEA, NEERREMELEDHE, APBRAT
TIP3 75735 Fr A AR Rl & 50k, 7E ORUEATIA P8 91 HE S I D2 A (R
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LT BN AP

B (&= .. | B g | Eg] ... |E& B |E&] ... | BB
1 2 n 1 2 n 1 2 n

2]
i EEIJ—IW EEEE B
5

| aﬁg@ B

v ]
A E B | A4 |

B 5-8 EBEMEHEK

AT A SR Sueliskil ™ B 100, 32 £, 0 £, R TR 4 D 300 PR 14,
MR PR TR, TR IR RIR R £ TR

filx, y) (v, ¥) €f)
fla,y) =qd fi(x, y) +d,f5(x, ) (x, y) € (fiNf,) (5-8)
frlx, y) (%, y) €f

K, d M d, ®KAREESXIEW9EEA RONEME, HH 4 +d, =1, 0<d,,
dy <1 B YR R AL bR R &, 8 X A0 A7 10 A AL B 43 ) R o, D
ILFEE X d, 1 $iAZ0, d,H0HEEI1,

X, -

d, (5-9)

TEXT BARRATATI UG T S AT PR, SR BB J7 v, AU X8 A <08 9 i [
A x J7 1] AR TP P, BEASTT DA R TR . AR R R 51 2 e 41 4% 5
Hi L FEMAANREL T, SRR P E R ZREGR . &A1
AT AR RS T O EUR I R MR R A E, XM SRR
BRI 2 R B I IE

D wlde, y)(x, ¥)

Clx,y) =~ (5-10)
Dwldx, y))

k

K, w PR, — B w(v) =2, L,(x, y) BHERERE (v, y) HE




<114 . EHZABRHFTSR)

JREEAE . d (%, )RS AT AT IR (x, ) s B EMRDU AL R o/ MRS

5.4 ETRHMBHEMRETENEGKER

A EIRKR T R FE A MR, T UARMEGKER (Text- Based Tm-
age Retrieval, TBIR) FI5E T N % 1 EI{E K% ( Content- Based Image Retrieval ,
CBIR) ., AU# [ 20 el 70 0% J8 2 AU T — @ YR 115 0 i g =4
53t 9 Jmy R A 75 0 AR I 107 30 S ) oK. T s B (AR TR RR I 2% 05 0
5, ANE] YRR S B W] — BRI AR E 22 RAR K BIRFEE M EREMEH &
SCFHRTEHE

17135 T P 1 MGG 2R R AR U3 ek MR e . B0 TS bR S5 A0 A 52
BT CUIKHRE” s, Hama et 7 MR ot BRI DL A
PLIAEH G ZREAR, 20 42 90 4ERTFIR, ZBWIBN T EUEAL R 5 10 A58 4
LS e A PR A VR T A R, R T N A UGG R vt B
TR, — TR B ATE A EURRE AR R AR KRR, WS | S0
RRHZ I 5 B B B4, ASREMER R A s B IR A R B —
T, BT RGBSR BRI AR BRI, KR RS R R 25 R
FEAEASRRAR L i i P 15 B oK

BT LA L TR0 RE A 5 St SR SR R A B A R G S 5 B AR AT T IR A
FIWETE AT, e T — AP 3L TR B e i UK RO ik LIRS IR, &7
R R MRRERRE , AR & R A i i R R I

5.4.1 CBIR BIFAIRIMRINEZ RS

FE AR FE LI O A KA I I T 2 T AR UG R & 7
Mz g, JF ARSI T — 2@ RE LR R 5, F W E T NAENEIG
KR RG A H IBM T. J. Watson 85 Hfuty 1 & 9 15 2 52 0 7 16 QBIC R48, H
FHE HEE K240 5T HF & 1Y VisualSEEK Fll WebSEEK 245, & [H Virage 2 7] JF
KB Virage R0, H3EE MIT SEARSZE % TF & 1 Photobook R 48, Hh 3¢ [E T HH 45
KW SIMPLIcity RE5F, TR E WA —RERAAMRIT L TET N
BB R RS, WHLRFEI R T 3T BUREUA KR R 48 PhotoNavigator,
FEAE I T €0 1) UGG 2R AR5 Ry 1y b 07 P SO0 e 1 5040 2 114 o 5 R 2
8 H AR iFind RG05
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QBIC R4 & H1 IBM Almaden BF5E H0IF & 0955 — AN S G 10 25 T N 2 ]
BRIRZRG, EMRGEHEL | Z5H R AR XI5 R 1) BHR K 2 R Gi A 4 TR 1) 52
Wi, QBIC REHFFHETHIFEG ., FougR, mEEie . SREmAaiR, R
IR UG RE R, SRR . SCARRNE 35 2R E R E B KR . QBIC 204K
AN RS AERIER T I RS, QBIC ARG H 1Y B (LRe fiE 20 0 1 I8, B0
FROESR FHRLRE L | X LU REFN DT [ PR . IR AR AR TH AR . BUEE | B0
FRT B AURAS S, B SRR R A A A R B L%

Virage” J& i Virage 24 /) JF & 1936 F A W EHRIE K51 %, 5 QBIC A,
EFRRET I BEA )R SO NG R A, (B QBIC B — PR EiL
R R PURERIE AL A AR, R T DR O A B 1 R K U R R A A AL
T, Virage i ARAYAZ OS2 Virage Engine VLM AE EUSXT 42 )2 L #EAE . Virage En-
gine FEAEUR T . BR LB RIMGAE B =T T DI RE . B A il 51 R
AN, BERT LA 2058 i UG A bt l e AT R I N B A
ORI

Photobook  J& MIT Z2 1452 50 % %2 19 FH 0 WS A R G — £ 5 T
H., Photobook 4% =#R73, JEARFLIGR Ty | SO 53 B i AR AR AR 2 BCR 7
ERARESRRBEARCHH T L E R ERIC, BT BA W —Fh 4 09 Rk
AEfs o b i A — IR KM%, BT LAZE Photobook FHHT AN FourEyes o1, Picard 45
NH T A P A B AR R RIS R ot AR rp AR RIS R N R R
WRY, AATSCHRE THE BRI RN R AL &, CREE R R, X
T iEx TR B AR R AR A AL

VisualSEEK® J2 3 T AR AE AU R T H., WebSEEK® J&— R I 1] WWW %)
SCARBE RS R 518 XK R R G R R AE TR, BT &
BURERURR A T BUR X35 2 8] 25 8] 5C 2 A48 80 h $2 B0 IR IE . RGE T
SR FH A0 AT 2 ) PR 200 42 0 56 1 /Nl AR 46 (1 SOBURFAIE . Visual SEEK [R] B 32
FEIE T GERRIE B A ) AL T 25 M S R B A if] . WebSEEK A48 = A~ AL,
FUG/ ACRSRA, FRRREG IR, # 4k WM R, XTI
R Z AR R RS, VisualSEEK BUPLATE T . B Web BURE B E, R

http: //wwwqbic. almaden. ibm. com,

http: //www. virage. com/cgi — bin/query — e,

http: //vismod. www. media. mit. edu/vismod/demos/photobook/index. html ,
http: //www. ctr. comlumbia. edu/VisualSEEk ,

http: //www. ctr. comlumbia. edu/WebSEEk ,

®@6e 000
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T et e AR, P s oK, BRAERT SR, AR E, b m
A3 B SR P B R 35 E . T WebSEEK 7S B st S — Nl 57 114 77 4 9 m 1
IR T H, B 2% 650000 i E{R 1 10000 N1 5 Bede AT T 9w E, Al LA
it FH S0 B FVRRIE A 07 AT RS R R

EFNEWRGK RIS Lol LIk = A2, FRIEE S, BRI ES
MBI SORFIE RSB RAE LA G TR R X RIE ORZs B 6 Rif X,
RPFS LA 0 AR AR AT — iy B e PO ER T & A B Biw; H5t
WS, AT R SRS BGE SC, W R S S, W X B R 14 H b A i
SCHEAT R ETE HERL, FTRAAE I, S AT K 2 HO i UG R R SRR B AR
—ANEWR, W 5-9 Fas,  SE e R O AR I A 0 R DL S BHSEE h RR
SR EUGILZRE (i, sO8 | JBAR) , Frnifl BUR A2 FRNE R B — 1~
FRAERE , SRJ5 028 1) FG A BR A 5 FR AF 3 o AR AE 2R AT DR, DL - 3R AR LAY
L1 S

4*<»ﬁmm—meww{%§§

- ap,ap,aiz o dip -
migr | ER— T P
An19m2,9m3  *** Amn

El5-9 EBRERRASEMEHRE ORIE: HLH, 2009 F)

BRI L =ANR M, T A MG R BRI ST R 2 aT LAy o A
Jr i

1. ETEEFENEGER

BRI AN PR G T Y P BB PR AL 0 3 P N A MR A 2 B PR
JERTTIEHATIRG VLIS, oh T U HT R S SO AR AR, AN E 52 B Ml 4 348 14
BHINE, HILEER R AR R AR,

2. ETREMNEZESR

B i R F B AN R BT 53, AR5 B A DI ] =) AR AR AR
PBEATHIR , ZrG DX A J5 R AR DA T A5 21 PG B9 S A RRAE i ol FH 55 A A
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(IPRERER =g ARG Iivae LS

3. ETEGEBEXHHR

X TEB R BE . SOR I RSFARZ R &, 1 SRR R & )2 R 1E,
HA MRS, RO RA HiR, H T 0 SCRHE R BUR R R BOR
) FEERFTENZ IS WA N 2 R SR T AR IR AR S5 IR IO i A5 2 4
ol 5 EHGARZ RS G5 An ] 38 2o AH DG S 15t B AR TE BRG] 4% 3 1 A% 25 LA
K e R EHGAR Z R AE 5 R Y DGR 45 5 JEAT IRHR Y F ShAr T DB 5 TR A
RAWER R

4. SHERIIBARHWHAR

BRI CBIR RGUFRNLFRINIAT, 2% T IR 25 15 1 RS s 1
HEFT R FR B TR Y ) R S 4R AR R R T [ HOR . BT RRAE AL A 4
BULT4E, SRR B oot BT A R ST A B i AR AR RSB, B iy
WA L REALBRL 7 8L TR B5, AR, TR 43 4 Ak 3 26 P (R i
ARBTIEL W RGN, HET, 75X — AP0 a2 s — 2L g i,
B0 K-D A, R-#8 228 R+ B R B VA-File 55, {HIRZ A A i 4E
RO BN R — 2T ey )

5. X RBH AR

EZHARBET ANAZ B BAR, DUFNA P &Ry B, I AR &
SR NS R GEAG FR I TR B FRRAE ] 5 502 5 K R 00 A [ A A 1 AL R 4,
AT o 4 5 9/ MR Z REAE RN = J2 08 L2 R 2500, Bk ke R AR, M
KIS Rui Yong B H: HH SCAK R G5 | A S CBIR 9, IHOAR Z il )L
4 CBIR W7 MRS . 0 THE PR B A B BB R R S8, it JLAETE CBIR
GUG AT OGS S L ER 7 T HL, R A ) B 5 R K R h e
22232 (On-line Learning) 454k LIRS R RUEMR

542 ETHEHRERMQERRE

VER—Fh RN SRR, BEAVCEL (Template Matching) YR B IXFERY . AT
P BT ER R AR B B — ) FOF AR, #Ra ST E &
FAARIORE B AR HEAT LA, D, A5 Ao AR A K il AR B 5 B A A 0
BIRRIEAT LR, JF A R —FhUCEC AR i SR — RS R K b 2 DT
UM, SR El PR T, LA I — SRR R e o S Y, X —
BB ER B TR ATR HRIERE P, 2476 7 8L A 1 A R AR ———
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AT AR A R AR S, HA —A 5 Z VERE R

A BEEG R R B R ORISR VE C A9 J5U, 3R T —Fh R AG R 7 12
TR AT L BRI 89 A R R R AR Sy B BRAR A R . X TR
BIEP R BT RS, R i T8 T 3 75 12 P Ul G A — A Ry B AR 2 75 A A 2
—DERE AR R B4R AR AT A DT IC A B0 i 2 | DU 32 Wid PT 5 RTT # if) F60 AH 0L )
FERiE . EARBRSZE (AR MEVCEC L 5] ( Feature Matching Proportion )
KIS, H)

Mn
Fr="n

K, Fp MFEVCEC L], Mn SR AHVCEC B JR i R AR X i i, o S A8l I
JR R RRAE R R

T A T ) S 3 4 A AR e BV v 4 ) i s ) v g o, AT DL a3
A a5 2 ) I B R A TR ) S BB AR =2 IR AR BLEE . H RS o A A
RURE B A AT AR 5 A R TR, AN ) B AR 1R 75 22 7 FH AN [R) 1 32 4 7 v 4 e
PAFIARER . Mikolajezyk AN 25 KimSL g xd b, & X T SIFT Al GLOH
A JRy AR AR A PRGOS 28 v %) 0 FH SR 156, FH KR G B8 8 1 A R R BE B i 2 28 9T LAl
JE BRI A EKR

AR, BV AN SE 218 A A IR B R SCBR I . B, X — BRI A
BT A, WAV fi i KA A AHE DL 5 AR R s LR, B Y TG vk i R
AR AR A Al A3 ok 1, S ] CRAsr TR 1) 3R 48 5 X S B0 i AN T K A A 11
AR, i, Sl iaasfir 22 800 i 2 R AR TS, Rl
S XA LA I Y 225001

5.4.3 ETEATEMRERRA

BN E—/NI R, JE TR VE e A4S 28 07 1 AR A AR R T 1 RIS 23
], AN R 22 b e 2 S i 5y UL ) I AR 2 2 BB R B R A A iR A e T R
TERE R AL /] — AR B R TP RCRAR R 4y, AN T DE fl A0 3 2 — W Ak g &
B, et M—lEAT NG R A3 3] 7 — e R AR, A AR i NSk L B
BB, X SRR HUEGE I T PR IE 5 T AR A AR, 2R 53 A —4> Ay
FIMR, XL A A S LR L T, ERSL SRR IEAAR . 58 F A
T T NA BB R ZX — KPR T IS, IR A4 (L,
Myg o AHE. BEGTRRMR, X OL T BT 2 A Y R R AT 4L A DAL
T 2 %o 3 2 A 1) BRAR AL SRAE—— 5

(5-11)
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Jir 2R DC P PR R IR R R RE I TR 2 — Rl e AR M ] — A R
ARG E S A A AT LR, (BIFANER S IS, $5 1
REWVEECREAT LA T SR A PERCRTAL Ao Vr i A B 5 R M AE R 25 5, ik
HUB T T LA R BT 2 Y RTE M, ANT&] 5-10 B, FRATTAT LA A5 2045
FERISE T AR PR BT 3 OBV 22 40 8 AR A A TR0 B9 R TR ARRAE , S5 0 T 28 )y
FRFRAEAE S EAT SRR, A3 IX 48R AR A A S AR

15l

: WAD AT TN -

Hi#E% JR AT
B 5-10 REFMFMTEHERKBURER (RJFE: Leibe, 2008 &)

KT RBMIE Y, ABIEEE3 &3.5. 1 WiET TAE, B TREKHZRRT
MEIEGOR B L D, BRI SR iR S BB AN 2R 2, BT LRI 43 5 i iy
k- SEXE (k-means) | k- 08 (k- medoids) FIZE YR T 1 SRS B 28508
(22BN 10 B

R T SRR T e 3] JE AL T i R, FRATSIA T A OGO B R . A OC
RREARTET AWAS E A ERR, DIAEIH PRk B, I BARSE H P 55 5K
BT RE R Gk R I TR A RRAE 1) 2 50 2 5 AR AN [ R E A AL TR R, M
T /NS SRR IR A R 20 L Z R 2480, s ik iR R SR

A, B BAR VTR AR S, PR B B 05 BT R Pkt
AR R R R REE A, RGP R B T2% >, X ik Se Pk ) i
UG L) KA it B B SRR AR ok F RS AT L G Oifk, R4 3n « 5 A" A7
fitffe ke, IHJR A0 Ak B e st AT T AR DT BC A AR R T 25,

5.5 LWHEREHW

1. SLIGIRES
(1) BE{FEREE
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il DELL /00 MR — &, AR E N P(R) D/3.4GHz/1. 00G/160G/
19in (J&5F)

(2) BRI

WindowsXP #1EZ ¢, Visual Studio C ++6.0 FF & F %, Matlab2007b, OpenCV

2. IGEIRESRIR

Mikolajezyk %5 A 3 A 5 2 © AT LA FH T WA 5] #7352 X Jad 38 4 F 4 ik 7 F
FrrEREM  ZER & A 8 41 (B4 6 1R) PPM R UBI SR, K/NK 765 x
512 3] 1000 x 700 {2 R A%, o4t ER 5 MR EGARS. WS (W
B . REEZfE (WAKE) . BgEES (WARIKR) . JPEG K4, b
Ak,

AR T PG DF S50 T FH 21 ) $5 0 2 T8 AAILLE #0001 25 F 88 i e TRUE MG 7 )
PARAE R R Gl Bos R MR P 3, s R 5 Ae6is R JPEG A%, K/
T 4727 x 2848 53 Fl1 3888 x 2592 MR & . X S W] WO IR R Sk F -3 1y At 4n
CCD AHMLER G, (5 IRS 25 0 T RAILIRS B A — 4~ 3 B 81 52 A0, AHAR B4
A ARNF 16% MHES, FOHPTA BB FEFE AR

Wan M Corel B fE I 2 G e b Bk R () IR B T 12 1 H 1 X U A R 1
RORIGTE (W 1.3 95) , Wil 5-11 Fias, A a IR R ah e B W B
IR, Bk, R IF, B, Fil, B& 10 283891 1000 R ARG, &
FEfR JPEG #%28, K/NK 256 x 384 1R 2 5k 384 x 256 1R &, &F—2E1Y 100 IR &l
G e IR AR eSS

Bl 5-11 Corel E 5 2R

©  http: //www. robots. ox. ac. uk/ ~ vgg/research/affine ,
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I 1. FERFFEE BFREE R AT ERE L

AR B S 3 1Y Ry AR A SR 2 B 1Y GLOH ., SIFT, PCA-SIFT, SC
(Shape Context) . ANZE%H (Moment Invariants, MI) F15:m] €W #% (Steerable Fil-
ters, SF), FTFABETEMERERIARIER 3. 4.2 TR A HEFR (Precision) . &
2 (Recall) , EIERICHEC T FIEN A PR LR T8 PN RS 69 #5212 30° ~45°,
LS EA AL L 50° ~60°, UL RBER F i 2 ~2.5, IARSLgn LR
ST B 17 S8, FEVCRCHRME b, ARSCRSR AT 5. 2.1 19 P2 B i d
VT RRFFAE AU AR AR AE A BE B LU AR, 2Bz B FRR ¢, BT 5-12 iR
GOSN

0.6
0.5+
\‘\\ —e—SIFT

0.4+ GLOH
ko sl —4—PCA-SIFT
f& ——SC

0.2} —%—MI

SF
0.1

01 02 03 04 05 06 07 08 09
Hix

Bl 5-12 RERFHER R FRIH B

T RS R RE I A 2 ST AR X R — P R s S i PR TR Y, i HLAE
FLARE AR AT DLk B R AR R R A — o 3l VS L, flan, SC iR F1ETE
PRAFAE B 1% B ARVC BL H SORAR LS, (R e S0 MG AEE W H AR 0 8 51 A 2 R
A, FEIRLERE IR T rp, AARFR RN T ) S IR (0 PR AR BN M — 25 (HREMARE Ok,
SIFT Al GLOH H#E Ry PERE i ohAeseE, N A 7

] 5-13 JEAEAN RIS R — 3 S e AT a3 i iR 145, b PR R ol o b T |
PR, T B SG 2E R S AR A A 40 8, MAVCECASCR AT LA, SIFT 4§
TR AR FA KM BRIESRS . YC IR A AR AL A5 R R 52

I8 2. AIHEGRFESIHE

ARTEII Y H I IE SR AE CAT 88 FARHLEAR S HOR A 05 00 P DR 2 i dn
FUG, AU 2 AR 2 1R 4% . BERe & FIPE IR AL AT I B AR X i i
BRI, SV EUR Z K 0 58 25 5 DA ML R S8 a5 5 Rk #5410
PO I AR AERG I ST B G PHEATEA AT 2 5

l 5- 14a SE T AMUBTHA I B I — B8, B E 22 AR =Y
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B 5-13 #F| ) SIFT 4$4E#4T B AR ILES
W, A& BAReED, S FIEALA shPFEE — ki, HunE 5-14b Fis,

AR SIFT FRAEEATDHETT ik R e, JR B s Ak S BCE A I/ 1T W7 4
FIDEIRARARBIRENR ;2270 HEASEOR BN I AT R R AR 1 PRI FC e Y T30 4 5

B 5-14 EMRABMEEGIFEER
a) KT HMBMMAEIEGRITFF] b) PHRERECR
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1 3 P A A I AT AR 40 i B S ) D VA o T AT RO AR < Ahai”

B 5-15 KRIEKEWMAHE GRS ERER
a) KIEJCEMMIBHARIRITS] b) PHE AL HRcRr

Kl 5-15a firs IR ABUER UK 420l b3 sk i — 48R, 181 5-15b fos
HPHE R AR R, FTUUE I, THEL A shBF 5 M R AE ™ 4% X
BL T B BRGER 7 e — 2B (R, (H N — B8 L EPF, X AFR AR
TEUE A ShPHESOR BTG, ol LT — 28 TARh 5] A ML 5107 3%,
MG RS HOS BHEER BT LATALIE

AR AP AT S T A R PR, 18] 5-16 BT N —Biah 5
MR T ) AT R A P A5 A 7 S DR O8O, IR WA 1A A 0 5 A R
SE . ATRE, TEPRIEZ U A [F] AR OR BE A IR AR L YA S R

B 5-16 MR GHES R
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X3 ETHRMBHFENEGRE

PSR, 4B O R T (Scalable Color Descriptor, SCD) | p EREIN
JE25[E] ( Curvature Scale Space, CSS) JJEARIGRFAF . BRHi M & (EulerXor)
20T IET A M MR R, SCD J& MPEG-7 #4519 PU-A~ 7l LAk 57 32
MBI AT Z —, CSS LR MPEG-7 #5852 RIEARAM ATk, EulerXor J& K B2 4]
BIHERE, TBAITEEA 4R, TR | X P B R e 5 A U 55
AR FRG A AT 0 ARG R T s 5 AT LA b DR REAE A RS R 7 bk AT X ke, 52
WA IE 5-17 Fis,

1T Corel UG Hh B3 2 IR B AR FU RS (2, X 2000 i) DX 0 B 4
SCD MR R &5 MU &, FIH GLOH $5AFE FUBIH VL AL /7% (GLOH-TM)
WOR IS, X VL Ty 0 T 5, B0 X RRE ST AR O A b B T o 2ok
X RERFFEAAT AL GO0, N GLOH $FAEAY I RIDERC 7 % (GLOH-PM) YA
R SCD 2R/, RER R LA E

09F

0.8}

0.7+ ——GLOH-TM
. 2:2 —=—GLOH-PM
¥ 04} —>EulerXor
b 03F ——SCD

2'? I —e—CSS

0L . . . . . . . .
01 02 03 04 05 06 07 08 09
R

Bl 5-17 AREBAGR T kR e

5.6 REING

JRyERARFAE A 5 R AT F AR DT IRC AT LA A R DT JE B 18 500 728 Sy Jep R D TE )
A, RO T ARG AR M T — A @A, A E A X E N
SN AR Z TR A TR AT Z 5§ Hh T — R ke ik A DT 593k
ZELE BBF RAHEAT AU AR, 18 i B ST B (R U B R DTS, O
LG R (4 REAE BEA T R F AR DEC TR
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BEXT HATERDHE MBS R INERA R ZAL, AT S R ITRC R kR
T T 2 BERBOR BIMUA RHURDFE D712, LR T I R DE IR A PRG3R 7
o SYETH ERITEM L, D RAE T AR R AR BT RS DA R
RURIATEE . BN TAET, WERAER R ERAE S B0 U, 25 [0 50 R AR
PREFIEZE SR, A AP S N (AR RIS






6 3 KL Ty AR AF AR B H be gy R

BAFn ERALEE AT AW EFIET,

6.1 3|5

TS, H bR (Y L Y BB, B P AR A Ak T )
— ARG, HIe A R BRI EAS M AR AL U7, H iy B e @l
Sror I tn RS E Y M A A5 1, S8 OeH e E IR AR 25 8] Rl R, B L 28 L
ARREER ARG . USRIk B AR ) b B gk, @ X
GREA I 2~ FEREARAS [ P AR A0l A9 X 0 iR, SR R I 0 26 i i 4
SOOI A AR AT 73 U SRAG B R 21 F AR USSR

FUN G071 0T LA PR rh i B B S5 R A S, B — 2R B H
ZIEEE, BSR4, 1 WETd, BERRRIE B 5 0 R BRSO R T 1% H AR
IPRISEBRACR . T TR SR AR REA XSO0, A B0 R B A R AT LAx A
BEYN B AT Z2 16 SR WA IR, A HE5E N G 7 2% 10R R T H A
Gl el

A 1. 2.3 W gk, NRHEATIARE RN, R B AU
FEE LATHIRTIREON (R 20N, A7 AR K A 2 M WIS )
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AR BT (R B AMEIRITT ) o 2 U HE S R AP I A L 7 i e 2 A i
FErp R AN 2 MERLEI R — A EAS TR A BRI 7 A R o 7R rh A A
R - AR M LR, B, EARUIE R, H AR
R — DA BRI AU 5 SR iR 4L A

JRy AL B ARG B 4R RO ORFIE (R ) SRR BERE1E— 2 72
JE EXTEMER B RRSEAT R AN A3, (X H A & A 00 S 2 Jy 3 a4 o 3 55 1 28
b (e ApRER . TR TIABOEIR . MR DGRt ) Bu®k, e
AT AR, NP LS REA B R AL S (IR, T8 X
R fRAl) , WAMBRERE IS (BRJZE X, 6 R, &R
T SCREAT N SR A v i SO HAT £ R0 ORI . MM EE R, o0 B B
fp i R R AR AR TS S5 B s it

TESEHL, W ER—F A 1-1 B 5 BES H AR iR ) 3 S8 BEACHE 28 R 47 4 1o
AURkat, PTRASR H—FP & 5 AP R (LARHS 1.2.3 717) B9 HAR IR, %
BRI ST A R AN E] 6-1 F7n . HAZ O AR M ZRAE A s U 2 JR Y
FUBREFAE,  SRJE R FIALAS 55 > (9 75 15~ AR B T SOME & i S 2 A 2 iR
B, R 2R n] ATE RIS ) 48 S 2R T I P A 5 EAR B 73 SR

—————————

g Lo bt BRHE | BRI

—————————

_________

_________

_________

I 15 FAESRIN EES i Sy

B 6-1 SAHRIRsNHEBRFIEE

i AR LA Y, BT S RE A v 5 Ak B S 1R 5O X 1A R
A BRI, N7 RGA Y 2 Ot S B R L R+ o e B Xt it
MR A TR R — Fh PR AL AR T ik, XA 3R — 7 1 B REAS L 90 M
2 R R R AR N2, 5 —Tr i, BEEA XA R R Bis i X ae . H
R 2 TR s R ik ) PR F A e a0 o =38, I3 il [ 25 [ B (Vector
Space Model, VSM) , M2he MRS G R B R , Horr i) dg 2 (W) A TR R0
s . BOHOT M, A8 R RS Z [ i 25 (8] 5C &8, 2 24 i 5 H bn 0 28 19 32
WITi%
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6.2 BHHE=ZTEERERR

) s (AR | SOBRARFAE LA A ol fR A A Y 2 Salton 55 AU 7E 20 4l
70 AERBIFE IR, B FHLE SMART {5 RRR ARG h, WA BH & Ny H AR
FACHE R AR SR ARz N A AR EUR B AR

N2 VSM TR RS R U A — 2EAE

® 45 (Target) : WHRXT G oA, 8 5 R G T B AR L& 2 ) [
FrDCh, Aoy B A 0 DI B A TE Y EAA SR BB SO SRy S
RHZRREER, Z0E 2-3, AR RIeERS, X HAx A EG SRS A
X473,

o Jji/FFET ( Term/Feature Term) ; FFAEIZE VSM e/ NMEAS B 43118 SCHAL
I, ATLGRAER P HIRREE 7 X, — A BRI N S e & A R IE T
HINWES, FRH Target =T (¢, t,, ==, t,), HP o BRE, 1<k<n,

o Il iy AL HE (Term Weight): X F & H n NHFMEH Y Hbs T
(b, by, =y 1), BE—RHEIT 0, ARARE — R A B W BT — A w,, SRR E
e H AR P A B, XFE—AS B AR T 0] HE & A 0 47 AR 500 K FEARAE T
Fixs BEEALE Fr R on: T =T (1), wys by, wyy =5 1, w,), MWic kA T=T
(wy, wy, =+, w,), HH w WOERET ¢, AGE, 1<k<n,

— > BARTE IR ZYE T AT LLE R n i [ iy — S i, X2 ]
AL ok . 4G HAri#Ros, 4ith HE X,

ESL6-1 (RS EERL)  HE—DERT (1, w6, wys 5 0, w,), T
FFELUT AR 25E

1) HMEET , (1<k<n)B5% (EWEAER);

2) AARHED ¢, TTAFIFCER (RIS & HARRY A ER4E5H ) .

ELLEBAAET, aEEEET ¢, 1, -, t, BR— n GERRR, T
B w,, w,y, =+, w, HHBRARTRE, PG, — D HERSERR N n 21 Py
—A g, AR T =T (w,, w,, -, w,) HER T B RR ) 82 A
B 6-2 Fis

EX6-2 (MmMAPUEER) EEMWABAs T, M T, Z 18] B9 AH LR 2
Sim(T,, T,)TEWAHIr AR CHEE (Degree of Relevance ), 1% H#x T, Fl
T, 37~ VSM H (4> ] 4t

i
H¥
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Y

Ti(w11,W12,7+,W10)

Ty (W1,W22,°**,W2p)

172

E6-2 BirRRMEZREREREE

T, =T (w,, w,, =+, w,,)

T,=T,(w, , wy, =, w,,) (6-1)
B2, FTLAE B n 42 6] vh A ] £ 22 8] A0 R R 2 ok o H A 1] 09 AR 3R 28
H A 7 T P i e 22 TR A P AR R

Sim(T,, T,) = 214 Wy, X Wy, (6-2)
WSR2 P ) I — Ak, DT A 1] o R A A AR DR AELR R AL R AR
z",wlk X Wy
Sim(T,, T,) = cosf = kn:l - (6-3)
S e)se)

R ) 25 AR R T H AR SRR B, T Bl DL T WA 2P IR

1) ARPEINGAEAR A R H RN Tl R ESF S0 T = {1y, 1y, -, 1,);

2) Mt BFRRFESUTH , R UIZRAEFIIN AR v i 454> H AR REAR BEA T AR I
{E. MG R, A HE A A ML g7 ) S s s 2

6.3 HiEHL 5L AR EE

T H AR U, o) 852 (6] A8 R 22 Iy LA Ry A I A0 A 0 sl ] AR 8 |
P R B AR RS B K AR SE 517 (Visual Word) #4), WNIAl 6-3 Fir
N, AEEFR 2RI, HARAY IS BIAR 2 T 3O B SR, i SOR Y 3 A
FOR AR RN, FIRE, RS H bs A9 2850 Al DU o A 8 E (Y 0 5 5 R o A
A
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EAR G RLSE B SCACHYHFAET

E6-3 AR TERE

6.3.1 MRBIRNEMTTIE

MR EEFEA TP IO J AR T 22 0 ) AR B R, K 6-4 Fros, W
JE M IFIZE H AR b 5 O A 3 ] — FR A 1 Ry AR AR, WAEAE A TR, X sk
BN R TR, BEARTT ISR AMA TR LG, (AR E TR 2K
ARSI, X s ZAR SO P Rl ) — 4, AR Z HAR W A 38 rh 4 0
ST, AT — KRR, oan, FRATERm h W r 20, 242Kk
AT R, AT AR ZA SRR E B0, TR A A AR AR ——
Xf—NEHEH AL PR R 5SS AR T I S AR T WA TE, Wil
RANIE

EWA 5.4 Tk, AT R R E LS AL & Z 5 AT OB R “ Ay
FROE, 0RO B K A A S R S B T IR P, R — S Sk
WARZ A4S (Codebook) o FHALGE FLTRIAE Ay (6] 4t 2= [A) A Y b (4 AR T3, 50 WT LA
fif e BAREGR RZRoR R, DT SEBE 1) i 25 RS AU HAR 025 T

X JRI AR AE A T SR 2 R M i L BT B — R AT R AR, O R 260y H
(S Y B B G X R A A 3 L R L X R A i 2 A2 5.4 7
A T R R LR Y Ho i g B RS2 R 20 D7 vk v Y k-~ XME
(k-means) FZRFTEHAIEER (Agglomerative) IS,

k- means SEVASEARYE TUE M ZBNECE b BEHLHBIEERL & XG0 R0 46 i i o
Oo MFREDXZR, REHSSNEPOMEE, BERaRENE, &
JEEF AN R XA AW E S, 0 0 R OB, XAk B
KRB, ZA AR A MR R, BRI R AR O (nke), H, n
SEPIARZREHE , k2ENEE, REARRE, B k<n, Hi<n, HE
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A

bR

>

Bl 6-4 &R EFFET B

AR H LR R o, TSI LB E , X <M RS S
Wi AR s iU, i HAGE & 5 R AR AR A%

BER RIS ADXI RN —HE, RG5O R i %
ELRTA X RARAE— DD, SO AL R 2 . AR, BERRERE
fAj B, (HLEH B PG I R RN, X FERRE RO, oy —H—24
XRPEE I, T2 B ab BURE AR A i LR AT, X — P IRICIA R, R
ZIBARESS B G2, BT LA, IR G I 2 il 2R A Al 55 R A9 3 5 i
S vy P R 1] A2 24% P52 A1 s ) B2 2% B T Fi Al 24 T X SRR LA

6.3.2 EHEFRNNHWEREHXE X

RNN B33 X5 At 2 U SR 28 104 - DU RO AR AL 32 B A0 1 L Yy e i, AT
WA T A, LTS T R A BRI 0R0 ks i) AR I B R OR TE 20
ZAERTC AR, HJE B EGE JLAE AN FIZE H ARSI . RNN Bk
O BAEJEAN ¥E A B T 40 X%F  ( Reciprocal Nearest Neighbor Pairs, RNNP) , 3l
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J X B AR A, S T RIS TR SR E——Y AR C G
HATEIZ )G, A HAAE R C AR Z RN, KT .
sim(C,, C;)=Zsup(sim(C,, C,), sim(C;, C,))=
sup(sim(C;, C,), sim(C;, C,))=sim(C,UC,, C,) (6-4)
BLRTIE T8 IR 40X o AN B0 5 A ] A 7 1) e BT 5 A2, 7 FLiZ vk Bk
TV SRR RS- 49 0 A B R A [ R R RE B O OR UL, ERR SR, 2
X=1{a ) e PR Y = {0 e 0 SRR, UL o ] B
R SLCH
EIREES sim(X, Y) _LM z\:

sim(x, yY) (6-5)

j=1

~
=

SERMEMIEE . sim(X, Y) = Sim(lﬁme Zym) (6-6)

i=

A AR - Y7 B A S W A 2 ) AL 2 T%‘Jﬁkﬁ*jﬂf L5k
P, — S T 4P4%  ( Nearest Neighbor Chain) | 18 3 fi T 4 8 S 1 58 R4 b
FHRBN IR, BAALIRMT .

Bk, T RUTAREEAY RNN SRR BRI
/ /BN E — IR S v e V IR EER L
7/ FIAHV B S AR S A R R

last+=0; lastsim [0] <0

L [last] ~veV; ReV\ v
WhileR # & do
//TESRA R PR T — A RaE ARSI H R AR LR
(s, sim) <—getNearestNeighbor (L [last], R)
if sim > lastsim [ last] then
/7B FENRTARXT, s BN E) R AR o
last+last +1
L [last] +s; R<R\ {s}
lastsim [ last] +sim
else
//ARBN AR AR, A IR R A AL
if lastsim [last] >t then
s—agglomerate (L [last], L [last-1])
R—RU s}
last—last -2

else
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(%E)
7/ EF YR
last~— -1
end if
end if

if last <O then
// R RERLE R — D EE 2 v e R N — BB R
last—last + 1
L [last] < veR; R<R\ {v}
end if

end while

BRI TR EE 3 (N - UGB, HARZ 510 408 5 1 I [ f A0 ) LA
FER] O (n)o YE IR BIATEN B RN, & 2T %% 5 b4
FRBARBUE , A SR o - 22 {9 e of B8 o R AR R, R R R B
O(n) fHJE i TAARRMAE IR, W 2l 30 R T ik i — AR
SR,

B, w Mo, ol SPHRRE X, Y IR 2%, WA R 7 3 B
(FERRECZS TR ) Al AR A 2 3R .

) 1 N M . )
sim (X, V)= = 30 ¥ (7 =y = = (0 o)+ —p,)?) (6-7)
i=1 j=1 :

RHADEFE AT R MR, RS 2 DR R E DT 22, S8
Fr I TSR P LR NG, B i 1) BE AT 223 5 A

N, + M,
Moo = N+M (6_8)
| 2 > NM )
O-nem_N_,’_M(Na-x+M(T).+N+M(Iu‘x’ Mi)j (6-9)

it —k, FIERIRIBIEIREE N 0 (n®), ZSEIRIEN 0 (n), X TR4ERL
i, AT LE S A R R AR R AR I — P R R IR

6.4 ETEBEILHFEEERTE

fipde “AERCRME” GRS — DR w5, KO
AR R AEAE AL RO e R, AN Tt R AR, i HARRRRE B 1
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OYRASRIBT MOHAERE K U N — HHLRRAE T PRI HH — S f A R AE L A
BUREARAFAE S A1 AERO F A, 3 o ] ORI e ORI TR 4

M AR E BT E BRI K (AU BHIE A ) A9 IR Pk i
RLE X 73 AU AT R ORI 5 53 — A~ R RENR T GE T2 A B e i O vk ik
Frii e tbss, R AT 73 2605 BARHIE, AR, HI#E 2 BR 2 19 45 1R R A
JEARSEHL, e o R 25 A R U 7 R

HATC A R IE R ik A2, H AP T MR (9 A e 26 7 2k ] o
SiAT, AT LAAE AR AR 2 8] 52 2% B 04 ) Ik 25 4 — 0 20 R P R ik, (LR U A
WATRE AR KR B, 1207 i B BRI IE 2 2 ma U BCR s ) 48
TR R AR A S ST 1 ) B 2 R EE D0 AR R AR ARCR LB, B R
GEAHAETER AR B B R U IR T BAR R IE ML, O A H b b
I BO 2 FORFAE B A 5 B, XRE ] LA 45 8R4 oA B i B0 A AR A E
SRR, (HAEER B AR 0 0 S8 P RCR ARG A0 241 3%
X BET7 I R AR AR T AR ISR, R T 88 S M A K H AR 23 28 B HL AR R
M, AREHIRMTERRPREEHE G (I6) BMEFLE (M) EX KR
REAEFEFT i

6.4.1 EEiLHIEEEE

TR Y TE I (A, ARME ] — A~ B S SO 58 A M A R
SR FAE T — 534, AT LASE SC— BRI (Enwopy) B, B HA
ZRERT ARG RN EMESR, BEREIRIEARME,

WARX 2 — DB BENL R &, BES R R, HMRTAH p(x) =
P(X=x), xeR, M4 X W H(X)E LN

H(X)=- ka(x)logzp(x) (6-10)

AR H(X)IEH H(p)o HX B 2 S, MrYsa T as (ki
1) s, PrLLEE R log,p (x) A5 AL logp (x), FFZ%E 0logd =0,

I R EAE . (Self-information ) , RJ PARE A 38—~ FE AL AR & 1) A8 &
PERYECE, EFRREIR X AN — DS (AR 2555) Bt
fREES . — RPN, ERARTE R, B4, EfMTHE
(AT BB LB/ )N o O S 1 RIS S S 15 R 1 T DA o A

WRX, VE—WEERENAER, X, Y~p(x, y), X, YIS H (Joint
Entropy) H(X, Y)&E XN
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HOX, ¥)= = 2 2 p(r, Mlogp(x, y) (6-11)

B SR B — X BB RSP B A {2

S RN X (OB, BEFLASEE Y B4R ( Conditional Entropy) 7
.

H(YI X)= Y p(x)H(Y| X =x)

;puﬂ—gpumm@wmﬂ
- 2 p(x, y)logp(y!l x) (6-12)
B2t (6-11) PRBEAHER p(x, ) JEIF, HIfE

HX, V)= = X 3 p(x, Ploglp(x)p(y! )]

= - Z 2 p(x, y)llog p(x) +log p(y 1 x)]
= - Z ZP(x y)log p(x) - Z{ Zyp(x y)log p(y | x)
= - % Z}p(x y)log p(x) - % Zyp(x ylog p(y | x)
=HX)+H(Y! X) (6-13)
AR AR AYEBELI  (Chain Rule of Entropy) o #E] 2I|—1E 0, A
H(X,, Xy, =, X)=H(X,) +H(X,1X,) + - +H(X,IX,, =, X,_,)

(6-14)
6.4.2 EHF(EE1EF5 L0045 FiERF

AIAAE S SRR TR AE , SRARIEIE N RHIEI ¢ A JE T RE SR LAY 15 S
B2 DA T R, AT DR X A R . A HIET o,
15 B S5 RAR A IR AR B BT IZ AR IR, OB e T RE S A i 15 B I A0 22
S, Horb, B RE 2 D R A Tmﬂ%;thr%ﬁ&ﬁ%ﬁﬂmﬁm
WL B2 BRI e AR, A P 2 1A Y 2% (5 S i B 2

IG(¢;) =H(T) -H(TIt,)

={-j§ P(C)) xkgP(C)}-—{P(Q)x[——jé P(Clt,) xlogP(C;l1,) |

+P(1,) x| - ZP(CIt)xlogP(Clt)]} (6-15)
Hr, P(C) R C*E*TT#Z!S%EPMAE’JT%? P(t) FRFEARERME
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FHIETT ¢, B9 FARBUBESS, P(C 1 1) Fm AAREL &R ¢ I 8 T C 2R 0 25 PH AR
B, P(1,) FRBEARET RS HE ¢ 1) HARESR, P(C 1 1) R BRRAR
ALERRIES 1 R T C 2RI, M FOREIIH

AR B AR O SURT I, —ANRIAR O 1% 0 25 9 PR R (9 2 T 6 A i RE S
R R (R, IEIE Bk, (5 B35 N R AT IR R e 15,
{ELSZBR b TP 215 S0 2 U R AT L BT C A0, O L T A 0
ARPEFEIORHIE R F D, RS SRRRBRI, HrRRR  He2
HI RO TT I, B SR IZRSE B A R IO S B 6, SRR 3R
SE MBI, MHRAESS ] B BRI 2615 0 45 I T UL B A R AR T, B4 S AR
RO AEITUANE, 15 SR 2 (DA 3 B IR O 0 T ST R

6.4.3 ETF CHI ZitEHEEZE

X GiitiE (CHI) i AR R IET ¢ MIZE S C Z MM ARDCIRFR B, JF R o,
M CZ 6 BA —Br B R P04, FRIEX TR gt , €5
R Z A AR, #Ea i 2IE B L | Rz

WERA N FRUGEPHARSE, A RRET CFEAT 1 HFRIREL,
B FAAET CHREAT o W HARIEL, € FmmT CIMEAMT 1 1Y HARIEL,
D ZEEART CRMAE (W HRBEL, FRMURE ST LR 6-1 2R,

F6-1 FHUAMSEFNXRHRTR

el
¢; ~C;
FFAE
t; A
“‘ti C D

FEAESL % €1 CHI Y

" ~ Nx(AxD-CxB)’
X G = ) x (B+D) x (A+B) x (C+D)

XET AL, ST CHI SeHHk 1085 A e 6 Jr v T LR T P 2 07 3
— PR BT X F RN ZEBIA CHIE, SRGTER UGS FiH5 .
Xile(ti):Iﬁ;lx{Xz(tn C)} (6-17)
A, MO, IRUIR R AE 2 ] oh 2 BRGE TR AR T 45 2 BB A ARAE, (R B
TR T 28 B R ELBRAR A 55— RO, B AN T4

(6-16)
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KT H 8

XZA\'(;(ti): Zt P(Cj)/\/z(tf’ Cj) (6-18)

PUX A EAR A2 251 CHI (., HA IR, J5—F 5% i R BA W
— Rk,

6.4.4 ETEHERENHIEERE

MY A E BRI, A
H(X, Y)=HX)+H(YIX)=H(Y) + H(XIY) (6-19)
Kk,
H(X)-H(XIY)=H(Y)-H(YIX) (6-20)
XAZEM A X MY MEAER, IEE1(X; V), SEE S, R (X, V)~
plx, ), WX, YZHBEFEI(X; Y)=HX)-H(X|Y),
HAG BRI E S, [(X; V) EEME T Y ELE
X WARE &, ATV Y IESER T 20X F X NEEE, BE
BAEZ X & 0T LUHE 6-5 =,

H(X,Y)

N

S ~
H(X) H(Y)

E6-5 HERMMBZAKXRATER

WK R H(X)RM H(X | V)BT, Al
I(X; Y)=H(X)-H(X!|Y)
=H(X)+H(Y)-H(X, Y)

= 2 p(%)logjﬁ)+ Z p(y)bgjfy)+ 2 p(x, y)logp(x, y)

Z p(x, y)log 2(x, y) (6-21)

p(x)p(y)
EE?H(XIX) 0, Wik
HX)=H(X)-H(XIX)=1(X;X) (6-22)
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X—J7 WL TR Z BT AR A5 B AR, 55— i v B T P4 58 4 A
AR ) AR R 2 A AR BN AN R, MR EAT R, Sk L,
HAG BRI T AR B2 [ O B . R (X V) >>0, KX AY EmE
FHEHY; WE 1(X; V) =0, WX MY ZHEMA; W08R1(X; V) <<0, %
B X R Y SR E AR50

I B B R BR RRAE A FEAR S0 2 e R 28 T AR S (W R AE ,  TR) I HERR TU AR
FIRRAE . ARAE 52850 22 18] B9 A AR G b B8 8 1 AR M Sk, A AF S 45 AE 2
[E] ) BLAR BN B AT Z I AR (OURME) . L, BT BAR BRI
— PREREAIE IR — RS 2 AR 48 2R b SR S 200 B B R K S A
VERFIE BLAE B i/ NIRRT

TE B bRl LA Ny BARBRK, FRRAE ¢ A0 C 3k B Y 72 B B
Ko M2, 1,/ CHBEAFEA LUl T =015

-1 P(ti5Cj) -1 P(tilcj)z AxN
B PGOP(C) T P(1) B (A+C) x(A+B)

AP, AL B, €. DWYE XM 6. 4.3 T i se 2, WAVRHIE « FI2E5) C,
JTX, WP, C)=P(t,) xP(C), W4, I (1, C) =0,

h Tk 22 BARPUNA HIRYRRIE, 5 BT ARYEE T CHI it R ry 4k
PR, T EAR SR YRR BE AL AT AR FH S5 R R 25 4 P A S R
T

(1, C) (6-23)

L (1) =max[P(C) x (1, C) ] (6-24)
Lye(1) = 2, P(CHI1,, C) (6-25)

6.5 MEBAFPNEITE

PLTE A B ] T S LE B IR (CRFAEIIT) 75 F bR 2R o 10 B 2R
W H X RETTI5R S, AR —BOnE R AN GEREAN ST EE, =
BORIM, SRR T AR, TR, B DURJR AR EIAY  SOR
PRE” , HRRAESCA P IS P2 AR 0y, FEARE Y rp AR H AR A e i Bt At 1 B e
RIVRT, PR R A T R 4G

ARBZBF IR, F—Le8 AR TR ITE AN N %R 6-2 i,
R AR R BN 5 w0, FRFEAEI ¢ 76 AR T AL, o, FRFRIETR ¢ 78
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E&BiRaER= 525!

WNZRREAR TP BRI s n RN ZREE T HBURFIE IO ¢ IOREA R, V2R
SILRREAR; M ORISR AEL, ne R ¢ AE DI ZRAEAS B B

®6-2 FHINEMITERAE

R AU PR 1
WS H AR B R
1, Wk o >0
AR %:{ T, TBAH = 1) i 4
0, A0
HH1, Bk o
266 X6 iR] A P {F FH AR AR 30 2 B b b
(TF) ! BRI oo FbR
{3l SCAY A5 B Lo Y A R AE F o R A &
w; = log
(IDF) ! m; IS
WE 5 R AE B H bR
IR A BOE L, 5 7E
TF- IDF w; =1f; X log _— .
i AN A rf B RR AR
TR REA U L
- wy = —Jy X o8N/ Xf FL bR K JE A7 01—
5%,[Ub x log (N/nOF Ab S ) TE- IDF
ety
- - log Cafy +1.09x log CN/n; ) 7E TFC Hefl b, JH of, 19
J’%[log(;ﬂy +1.0)>x log (N/n; TP B L m/{ﬁ
N
KR mfbgmﬁLOM(lkifz[zﬁ%fiﬂ) S A IR IERY I
logh Jj=t n; n;
1E TF-1DF 5 i A9 2 il
M : b, FRRRAE 3545 R R
TF-IWF wy = ify (mg(;"”"D XPHUE IWF AUE IDF; Jf:
nt; I IWF #9577 -4 4
(B %o A i T 45 2R 1) o

HI T4 JRACE (Boolean Weighting) 43075 15 T bk A BURFAE I AE SCA oy i1 £
FHRREE, PIMAESEBRA Y O 1 (B2 W7 b 4 SO Bt 9 e FE 2 ) 3 3 B R . 7
#i X1 (Term Frequency, TF) Jrik, JCILMRBUCAARET ) X 7068 77,
AT SERFIETURUR AR B, B 2RRE AR S (M Ank 280 H AR A (Y )= iy
MRS SURFIE) | A SERA RS0 R SRR AR, H 53 28RE I 2R AR .

BIHESCRY S5 (Inverse Document Frequency, IDF) i 4% SCAN 4325 thi 148 1]
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SR SCRGE I 2 8007 vk, HAE R B R b A E AT, %5 AR SE PRl
A, WHAKX L +1log ((N-n,)/n )08, Hi, W LAKRME, —BBChH
1, IDF J5 ik A AR 5 60 7 B RRAE IO REAR B n, OS2 S ) AR Ak, FERR
UfE LT, R —AREA T R B RRAE B R Y TDF A

A% 2 P R A A T 1 TR-IDF, B AR A 2 EBRER,
TFC J7f0 ITC J7 ik ER 2 B AR, SEBr b H i, A7 —Fh L5 3 79 TF- IDF
n

if. xlog(N/n. +0.01)
w, = y X log N/, (6-26)

JZ [1f; x log(N/n, + 0.0 T
tiel;

1+ logztfij)x log, (N/ni)

'LUU =
JZ L1 + log,if,) x logy (N/n) T

tely

TF-TWF (Inverse Word Frequency) A IAWIEAE TF- IDF 575 ) 5L A [ $2
A, HAFRZATET

1) TF-TWF 535 i AR ESUR IR X ALE TWF 10 IDF

2) TF-IWF 5ok A IWF #9707 k- A A X TRAAESR L, A
B IDF R IR —K T, 4 THERR R Z e,

AN, EAREZFEACE A, AT LS 3 SCAR 53 S A DG STk, 31X
R ——F2 , T U R, AR B SRR O A R — E 1R
WK, AR Z SCHRG YT 8 T 55708 e 520t B0 2 2% B8y i T 7 R 4 2 v 9 A
[, (R, 5 EaE— L AT eI 9T, R4S B — A SC AR AR A 0 o Y 45
W, AU 1 e AR TR A2

(6-27)

6.6 LHWHEREH

1. KIRIME

(1) BRI

5@ DELL 53018 —6&, AR E N P(R) D/3.4GHz/1. 00G/160G/19in,,
(2) BArAsE

WindowsXP #4E RS, Visual Studio C + +6.0 FF&FH, OpenCV REUE
2. LIGHIERIR

MSR EG AL &, A . Vs ik, =S AR B KR
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K AR 22 3T 3000 IR AR, BAEEN JPEG M52, K/NR 352 x
231 REE 352 x530 R = A, B KEMGEH K 42 ~289 BH, BB HIRR
RS FEARAS,

h T SRR TR P AR RE A BCRRIE SRR O TR A RCR, AR e R
H G 8 JEEMG Ay SR UG — 43 25 M 1 A S IR 25 51 . iRl 6-6 B, TR
RUG RIS EUR 20T, PRk IE AUREAR & 100 IEAE NN ZREEREAS, %% 25 TR fE
IR AEREAR, JRPkE T 40 ~ 100 A~ IEAREAS FH LAY 3 00 58 53] 22, Y1246 50
R, BIPH A& R — I EE

B 6-6 kA IEH AR

3. yEIF|/ER

HFR PRS2 AR M E TS . AR AR 42 M 28 15 ) i e iE 1) ok 45—
AN G IR — A ERBRIC T AR TR T USRI A B ( Generative)
JrpFUFIB) (Discriminative) J7RERIE. A ML MR 1t BLAY JE 00 BE A
FAFMEAARAG T BAR AR, R SR an Bt IR 1 1 WL B A 11
[t HARR AR N r43258%  (Naive Bayesian Classifier, NBC) ; 1M 7E $ 5
TrE, A HAR A BN R AE 2 ] R i — i, A [ R 2 S R AR =S
(] PPN [ A DX B 1 s T, R 3 — ZR SR BB R T AN TR 200 /Y s T
H B HAC R MR & L FEm AL (Support Vector Machine, SVM) I £5 % 4%
(Neural Network, NNet) . ASFESZH FEBEH] 7 ANR DL A0 SR ) B AL PR o3
KA, RTEMWEARFEIMELSLI TS, EARN3.5 TEeANH, ik
AR,

EW 1. MREPRESFTEIS LS

g T BAEA F RS A 1 L B X — IR AR A M, AR EERE RNN BER
RAEBESRINETR k- FEE k-t fORBNH TR — AL IR
IRZ IR ZIHN 60 TR R (NARAERIR) R 19127 4>/
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FHIE (i 22380, J5H] SIFT #5R FH5AR R 128 4Efki=m &) JHLA
P SE BT, RIS AR LA 26 A% (M i) X/ VR ZE IR 3
YIS 43 28K, 79 51 B i) 2RI A 200—1800 Z [l AU IEHE R, % 1EAL TR PR
EEMAERE (EER) TAYZERCR, X EMR AT ) 2 [ AR /R i F
JETAIRE
e 6-7 7R, HT RNN SERBRB LGB HAIRT B2, SR IEZ I
K535 B i AR RS R R A, DG TR0 BE B IR] R RIS, FE 200—800 =[]
i 5 A0 B TR R Y B N A 2RO AR B T B s, 7E 800 LU L BER R KR
PABRARE , k- FIER k- ot SOk WS Bk gl SR BRI ik g w
DU e L4 o
.
0.9 A

0.8—(/Ar—fﬂ"/*\""—""__"‘”"’"A
0.7 1 /,/*\\

06—'/‘/ \\V/*\”“* —— P

v 05 - ke
E o4 | —+— RNN
03 1
02 1

0.1 A
0

200 400 600 800 1000 1200 1400 1600 1800
WL B

B 6-7 RV IR A 3 ik B RE

L 2. EGHMENOLTENLRESH

FUG B bR 2 2R A 52 30 05 B 1) B0 52 Wi 9 R B, b R0 A B R i B 1]
TR EURECRAE 5 . ARTZER I 40 8 MG SRBUH 1 ] R fE A2 10411 4>, 70 R
BUGAS B Ry EBAFAE 21577 A, 17 100 W& ER 1) R df e 1E 2 B 15 31 39350 4>, 75—
STERAEZ N, IS 50 EME B bs PR B 2 0 R AR E #4315 B
FRENARE S Fw, I B AN A SE iR (RBVRRAE ) X4 2R UL A X
o3k,

WA 6-8 Fi, 256K B ALGE B0A] 5 50 800 A, K4 1 F 4 B R] 2 1)
PSR 30 ~ 100 A~ AR, FHANZE DU 30 509 R S o i) s ML 501 A7 43 28 09
RO, ATRLEH, FEIR ) 60 R MR MBS Z 5, S A 14 iR B ok 4 2
RO B S 5 2 I I 2 SR A A BUE S T S R il R LR AR S A b i
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P BE

0.9

0.8 -

o ] -/././.\‘——.'"ﬂ

0.6 -

& 0.5 1 ——NBC

204 -
03 1
0.2

0.1 1

—=—-SVM

30 40 50 60 70 80 90 100
B R

B 6-8 AREBEREEMPEH ERIHR

I 3. FFENEXN D LR

SR TR ) () R AR AR T 28 TR0 X 3 288 1) e B0 SR A B K BRI B ), AR 5 4o
iR AaXHEAR (TF) A TF-TDF =R AEACE TR b T ac geoxd L, SER
FASCHRE AL (RMAZ RS X 8 FhIEMG H AR B BEAT — 5028, SRV IR 4328
AR A A FREARTE NG 2 b A 150, THE I 2 A i
A A5 PO A R A % Q& 6-9 1Y RPC MR, %S5 b
IR RCREE 2, 1 TF F TF- IDF AR SR 2ZE A K,

BT O, 1 RAFZIE RIS S ARG BAn b B, AR 7R A TE ik R 3
P SR 78 H AR VRIS, PRI 4 O AR AN QRS a6 1) TF ik, XM
e LyF, TF-1DF fE R —FHXHEMA R, 2 L TF BPERELS, o TF BAR
PREL T L BRI A AR %, (H TG T (AR BB A0 0 B B ) £ X 43 i A LA A
TSR BARIR R, E2KEE RS (WK R H bR A R AE BT SEARAE )
A BERLE P BRI R AR, (H e AR, (HR M SEIR 25 SR LUE
TF- IDF (R AREHAR , X —Jy T2 P R R B bR o 2 Il 248 1080 B O AR g
K, REELE—ULE P ZRFEAR B A 200 08 &%, 55— mARA vl fg 2 K% H
T P ) 28 A PR SR A P AR, AR T S 56 R H 800 4[] i, U I F SCA
32 v i AR A ] PO A48 B

LI 4. HEEENSEHROKE

FEIEBE PR A BRI AR =X 1) £ 4 250 0% [ s DR B8 T %40 2K B RRAE, AR T
M B (IF) | x* geitbi (CHI) ik, fRREMA (16) EMEER
(ML) X EUR AR A T O A T 0 ROR X b, SER0 R FH SRR bl (4etk
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0.9 - /‘/A—ﬁ—*—"“

0.8
0.7 +
0.6 -

B | —e—Boolean
0.5

H

04 TF
0.3 1 —a— TF-IDF
02 1
0.1 1

T T T T T T T T
01 02 03 04 05 06 07 08 09
-2

B 6-9 RAMRRFHERER S EHER

AR MTEIR FRRHEAT 4025, 1 FL bR 277 i PR 40 R 03158 45 A AT, 3
AL E SIS 7 SR L 800 W3 450, 25K 50, ISRy M1 A
SERERR (BER) FROAKIEHIH, AN 6-10 PR, (oK HHE 45 E 600 ~
700 K B0 T YR BT, T B PR S T T7 03 R 8 W
i, LT R (ERE P 7 T B0 5 0547, (V7 W B 5 R I G
X4 SRR R RIS

1 A
0.95 -
09 1
0.85 -

% 0.8 A ——IG

= 0.75 A CHI

0.7 e MI

Oﬁ: / —IF

0.55 1
0.5

450 500 550 600 650 700 750 800 900
LB B R

Bl 6-10 4HEEEE B4R M6k

I 5. SHEXEI S K MEREXTEE

PJLAE, EWNAMFZ 22 EBRTE) 12 DGR Ja S AR 2R AT R H AR R0 5
— W, T N EHE L 3E Weber | Opelt A \E RS B i ar2kas:
(ZWE%ICHK [50], [127], [195]-[199]) SABEMKAENIEEZES,
PEATANTR XF L SES . O TSR E R — B, SR A TR BEFE ARV INAE (F
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L) PR KR HAR L A Caltech KRR, 51 1Y 1E B 3 J2 75 A 25 B 1R ¢
(EER) BRI, MWK 6-3 TLIAE N, SHAVERMNRESCRML, K4
SVEBITERETR PR AN EL T Zhang $R ATV, SRR RIEF I LRI, T LA
VLA R A I A4

R6-3 MAXHMEESAPEEILL

Data Set Motorbikes Cars Rear
Weber (2000) 88. 0% —
Fergus (2003) 93.3% 90. 3%
Opelt (2004 ) 92.2% —

Thureson (2004) 93.2% —

Deselaers (2005) — 98.9%
Zhang (2007) 98.5% 98.3%
Leibe (2008) 94. 0% 93.9%
Our algorithm 95. 4% 96. 8%

6.7 AKENGE

TR AEPERE DL M, L HE A R £ Bl DU BRI N 3 iR 4T 218 X
SRS, AR BUR R RIS T IEMER B AR B 28380, itk AR Xt
[ AN KA S BHIP R BEAT TIRA T i, JFad s RNN BER RIS AT L 5T
PRI, EMEERLZ b, SO T SCAR S S AU i) fE s ] A Y A T
AR, HFEEE BIE B EOR BEATRAEOLAL , T4 ) 1 — Rl T )5 0
FAIER BAR 267515 o TEAREIEMGR 2 A SER 45 BRI 1 i%07 vk A 2o f g
PRk,

HR, ARERNIITE, FEUZRARE FE h AU REHs iR P (R
E o H i DX B b, B (RS s B B AR 9 A S 5205, X AEAR
RARSE 152 FR T ) 2 (AL AT A 2 JRR A 30T 22 1] 114 25 18] 5 AR A RF o, DA T 2
T AL AR P R A i e AR o ARAEAL AR BB R — 2 ST 4
JRERRAIEZ B A ZS W) 5C & , 2EAT HARKEIN-5 20 AR OCE AR



A7 ST e S
A i AR H b U

R ARG BEAHF AN, RLRMEE Tk

AR KB o AR 2 B % Me A B 18 09 HEAS R A B T B

e A, MR RIBRILE ., H LMy R

EPEHAENFX— T, KA T O E [R5 B
Mo T AT B ReGH B £,

—FEHR - RAE (1724—1804)

7.1 5|5

WA ] 3 1l A 1) 6 5 2 S 2 PG A iR ) B ) — )i, e TRl — 4>
Ygerh, PR iSRRI R BT L R A AR TE, H A i it R b
@, JUIEAR . PR AN RN 1045, X e AR B AT S 2R B R AL B, X T
MO VAR A R AR R/INANTR], BORFUGI R GE B A F i )R A M, FARE
ik FROBE 2 [RIH A AT LA 0 i bRk A Tl L, (HOR: g3+ 55 0L ) 3l 2 AR LAY
REERRBIDIER, 7 ZARRHIP  B i — 22T 5 583
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I F TG A B e A= A8 Ak, Rl — AR %) A [ 0 T 22 300 1) SRR A 1 KO A
), ELE=A T A SRR (AR R SEAN T Y T A i F AR ) |
NI B0 R R UG, e AR A R [ S 2 i i 1 AR 2R A AR e 0
N E EARTEO] 04 B () A 028 TR AR A5 5 B 5%, ARk, R = 2 A A
T AL I T — Sy, X RO R U S s e B
PRETEORHT 3D BEAY AR5 W s AT BRI %t B ARSEA TP AT RO AR 2] — 4L
R K H bR ] L2 A R A 452 B A5 B — R0 IX B0 AS TR DX AT L4 B
EFREA R T BURHE, P LU i e e bR 22 25 A8 Akt 1 i) E o AR 531
4[]

DUAEE PO Y ATEDIREE, 206000 R — S fay s i LAl il 5y,
KIUTICE (Geons) , fhf i —IA 36 M REMIIEAR Y, AR, A T XL
FEARMITR Y], FATH AT IR B AR 2 T8 PRI 0 3RAE . A A ) R 158 A
FIGHERIPEAT T — &, FIHIER 44 % K (Phonemes) B 1 [ 3L A
BN, AT AR B SE T AR B ] (BCE RTA L) . [,
UL {2\ iz T LA JUAR) e Kt Al LR EE s T BT Y . Sz Bl o] LABEIA 19—
ek

DR IRIE, MAMTE WA 7-1 FR B9AS 58 4% ) e im i, G SR a4 &
HALEE T AR 1 25 AN T —— R 88 5 BEAA AT LA LA 19 JL ] T 2 43
WE 7-1 =R AEEE, B4 AT 2 REU 1 T B2 2k, R
MOXEETIOS BB LS (B 7-1 S —A2) , Hae s Pl SEA L T R e
J1esz B, INIMRREIS (JUFHMES) IEFIHAIAR R T fet,

SR —FPEMR AR ERTEAR AR, R & R K2 0. 05% R R &, TE
WA EREUS B G BT, /ML BE R8s 1, i B e B ER;
T AN, LA Z IR R, A AR A SEHNME, A
ZNH T EGR A EURPHE T, IFBAS T — RIVSA, 1R SCRE AR, A
KA EANLE (Position) fFE, BEAWT A HABAE & .

1) ¥ (Subtended Angle) : FaJ R A 51— A0 £

2) J7lal (Orientation) : Ff s K f F 23207 [0] 5

3) #HFIER (Edge Shape) . #f M HY FUEIUE R HLIE

4) HifbBE (Sharpness) . it FE M R AL R AR SRR B

5) XFECLRE (Contrast) . 5K 515 5 K 2E

6) CmZEAL (Junction Type): RIS VAL Y HI TR KA X A5,
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@Fg o 2 e
gLt

= K9E 5y n

| U\ 2 '~

B7-1 BHFEEJLMITE OREFE: NES, 19874)

AR SRR G E AR B, (ERAE S bR  p AT R 3 T
RO EGER, WFE T A AR, AR AUCR AL B R A £ A2
WAFESHY, XM T8 0 R R BT M s 7 R UL EC o Y Jey BR P AN 25 &) 7 AR 5
VERC, QSR A7 S R B, S (AT LU DG e o 78 v g e St
FIBH IERVCECHY & A, s X AR R rh AT e B AL AL, AT SE 30 H A5
%%K‘

UTAER [ N Ah— 22 g F O TR AR S R B A IS A A 1Y R L 7]
i, BN T B ARSI AR 5325, Baerveldt % AN xRS ShHLAS A B
B, ORFA S NP R R 3R AR AR, & T — A IR RE L R S
Dinesh 2 A2 5@ i Ao RIL= /2SR (TSR) USRS Ak, iR
RO f S A E RS AG 22 GEBE B RRAE ), TR T CALAY RS, TS
SN PR T — B T A SRR R 35 R A 2R B AR vk, X iR ER
A i TiR5],

B R RS T AanigF e, s 7 man i aE e, SUGRH
TS Z R A, R et TR, FESCBR N R R AR K, A
F5¥F Hausdorff 5 25 FH T 5 AR B R B AR AR, 38558 1T B b5 DCED 4 BT M A N
BUEPIRE ST, [T D T 0 % B T A A TR) R 72 20 1) FH A a5 Ta) i) 4 Jay 24 SR
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JRyER LA B2 Y AT i A L A v R AR 1) o, AR F AR B9 i 25 185G Rk
PRI EBEFIILAL , 456 BP RIZESR KR I FIZALRE S, SEBIARIEAE TR
HARAS,

7.2 ZHEWMEHAEEERT

PLIE (Aspect Graph) Eoje—F 24 452k =4Ik im0 ik,
P P59 B4 SEAE A 2 B Koenderink 258 AP 4R A, HAZL OB RALE, ©
RS IRTER N C R SN BT A B2 AR MR R . R T4 W] A4 0L
gEAsl], PRAEBGE R TR N PR S RL . — iR A T BE B R E CAELL H
B Bz Bk b, NERT BB — A s L—xf bl sl (HAR) gsIr
ke, FLUA A B E s B8 IR, 50—y ik 2% i = 4= A vh 1y BT
o, BRI AL BB 3

AR —Fh 5 52 T vk, AR AT DLl SR 5L (Accidental Viewpoints) JE
B R 23 A1) 532 — R 88 ( General Viewpoints) X3, XF T — L
K, WETT R SR SRR E AR (RIS AE L),
DA AT FR A s s 10T iR A AR L R AR e, 7R SE A s b U SR T 1)
1R BIARRISEF AL, DA — R w1 SR A0 i 45 380 8 400 1T 0 ) kA — s PR [
AR, IR DX 2o B SR A A5 SR A — A — R i X,
H— DA EAE (Visual Event)

MR — R (RS, SRS B 1), Hrb Ay sk
HARAY— A — AL, 9IRS 6 4 AH 08 04— MR T 22 1] ) 1 2 400 P s R o
Fet LT R A S SN E T — RIS R R T 1, e &bt
FEMARZ AZhit R IrE, Rk R 2, dh g 2 AR E YK
AT &, (HIEA2 Ay b, F LT ] 5 ik A 98 AR A BR AR B B B, HE %
JRPRAE T PR A B AT RE SRR, Rl i A R A R K Hh b4ty
A DAVBCA TR 50 S0, B A0 Al SE i R ik 52

] 95 b 2 AR TR 2 P 2 2 RN e T A AR R T T 7 Bty o ST
— =2 BRI B O i AT TR E, AR T A =4E HAr S rhony B
BRATEON 3D A, Gl XL AT RR L, JTRT BAR AT P AT IO AR B 4k
PRTRAEAY 38 3 B SR A AT A, B T A, P LA B A R s i L BR ) kg — A T8
PRZ R WMEEIE (View Circle) o VAR R B AR BT B9 J5 o] 305 AR A AHBLTE A A3
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Ak Eh 5 A, BT S 0Ty 1 AR L, 2 2 Y PO i A T 4
% CPATHGE) RIR HARI —HEdlm, R F bRl L2 1 A [R] 19 0% 5 0745 21
—PHLIX (View Region) , #DXHURE d1 HA A 225 EYIIR B HL IR A A — B
(RRE L) R | Bl AH R i o BT A9 DX, 40 DX i 0 35 WA i ) 25 H o L XA
R, anpb—2A, gial RUER XA R LI 5 B H AR A AN [R) 25 T BRI, 7E 5
il A R A s 2 2 AR A T ) xR g T R

K 7-2 PR ok 3 T2 - B R B Z ICR 2807 14 2 1 =48 H AR i) —ZEfL
DB, A A 4k G F bR B XA IR AL TR, 4 IR AR A 2 2
AN, ATECREH 6 ~ 10 AN RLIXR R AR, 3l R AR BL A% 9 I 45 9 L IX I
TR, DI AR, 32 TR R AU AR

o

il ~id- = e W, | S—— BN

o -

B e s
Py ™ B N N N
-

ol o b d o 4

E7-2 BMEMSH=ZEROMRER OCRIE: PR, 2004 4)

ARTEAR T 2L T fb A AT B A S50 B 7 0 LT AR R . i o
AL DL = 4E H AR A O I BSOS TG0 3D AR, AR R LS R4 T BR T B
FREATPATHEAS B e A ani 7-3a s, DAER [ HARIE L5
PR R R A, DA A 1 IE S B IR Ry SE e %, o i 28 2 e O
HEMLS A AR i, XHE—2, B — DA B RO i 4 5 R a4 2
Jeff 0 (BLABEA ), & SGZIeSm 0 A, LA AR ) B R AT R FE — S LR [R
L, AR AR AR B B A LA 3G RTINS A T = e iR —
eI R, 18 7-3a thPEAR BB REEIR (L ERRINARIELZ) LA 90°,
Kl 7-3b 7Rk Su27 KAHLBERILEA RIS 8 14
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%?’ﬁiﬂ]@% R ) il dd ol odd el —d k.
Z

*;rg
-
L
Yo
A A
LI
LR
¥ ¥
14 4
44
44!
441

4 A

a) b)

Bl 7-3 3D BRI 2D HYE R
a) TESMIER BEATHOE b) Sw27 ARV T RO A

7.3 ETHAFHERBARLE

Xt F e f] 500 4 1R 7 AU R A AR RO — A B SR A
FARONLEAS B P2 R IR S T 3 A 04 22 A B S REAIE [ ek 7 7
FAR N5, 22 4e i ey 1a) et gl 2 0 3 3+ 341 A s 30 R AR A U R B9 75 31 1Y
— R R, X PP OT L AR B, R BERCER, (H AP R e A AN R
AHA REEAAEE . T m ZEAF 20— D4 7 3 5 R AE A7) R R R AE R 11
Jrid, FEEA R E F BRI R b e B AR L BB I S FARARAE A9 #8053
J7ik AR AR T RO AR BRI AR, (EDR AR T RALA R, REHEA
5, AN BAXS R AR HARBRARE ST

[N~ SR (T -3 O w71 ST I T3 G S v o S E I NS o R
RO XA R AR TV X A A A AR B, R SZ RN E
MR/ DEE . DT RLEIRIE, IFE TR B AR,

7.3.1 FAEERSHITEIRLE

Xt 22 Y i B e A X P R HARER R B0 A U IR DT IR AT IR A T i, M
W, B Mg s, TR 2 22 W G R A AR DS R
KT RIME, JCHOEA MRS PRI HAR SRR L2 T o O T IR B
. REERFOIECR, A4 A AR R ) 1 AR R LR B A AR TR B A A
AR ok S B v A TR0 A R AR I P R U R

PAZER EAR CHLA ], I — A RBL AT RUF T ) B 2 32 45 2 LSk 7
gy, WEI PR R, EENTARHLECH M E R, LG
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IR AT .

ve = 2 de,y)/[Y 1x,y) ]
x,yeR x,yeR (7_1>
Ve = ZRyl(x,w/[ 2 I(x)]

L, (v, yo ) REODA G IRLEANR, (v, y) BERES (v, y) WKEHE,
FATAT LA A A A s A AR O A O, 3 B O S e K Y A AN A
NE—FMEARL P, (x,, y,):
= gp[(xm- —xe)? + (y, = ye) M(x,,y,) (7-2)
o =M, . ,pi,c;eC (7-3)
EEEP Cj@ﬁﬁﬁﬁ, HA SRS EHRA n,
HEO A G P AT DA B KAL) — SRS MERN L, AR, RHLE LA
J=i %ﬂsma SEMZR BB, TR AN AR ML A S AR AT
(2, =26) (¥ =¥6) = (¥ —¥6) (2, =) >0
(2,0 =%6) (¥ =¥6) = (¥ —¥6) (2, =) <O
T TP 35 18 B o A gl T 8 A B 3 AR il 4 e o 1) i ——50 3k A
NPy (x,, y,) FERZREMEM AT Py(xy,, v,5) o MRS FEMERIZ AR RS W] DLy LA
AR AR,
|y =) (v =) + (3, = %) (y6 =5 |

a=1,2,-n-1 (7-4)

Dci:

i=12,-.n-1 (7-5)

(yni _yc)z + (xpi _x(;)z
SN P, vy, y)) BEE SAEHLRE, BRI —IEHER A P, SF3 (T
FEAERZE 0 P, R EO N G I, iR P, s R DL &

X1 ~Xg ( X1 ~Xg j
- X, =Y+ | Ve + x, | >0 (7-6)
Ya—ye " Ty oy e
) P 2
X1 ~ X [ 1~ Xg j
x % c+ %, |<0 (7-7)
T P R
A, RA
X, —Xg [ X, X j
- Xy =Y .+ x. | >0 (7-8)
Yo = Yo n T Yo Yo =Ye ¢

TEﬁ“%Lﬁ* A3 I 0 AL 19 2 A0 0 3 068 ELRRIBAR 1
He R BOREAE, SR BTG GBS, LA S — AN
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O3 B e B A IR F

S=8, %8, (7-9)

L -x;)° -y’
S, = L(;z _ (xpz x(,)z +<}’pz y(,)2 (7-10)

e (x/ﬁ - %) +<yp3 -¥¢)

L, —x )+ (y, —v.)?
S, = L(,4 _ (%4 x(,)z (},)4 y(,)z (7-11)

ol (xpl - %) +(yp1 ~¥)

il 7-4 Frs, FH SUSAN B3Rk T Fle S HHLEME B rd fi s, IFd%
MR EIR T IR AS T DU FEAE A, TR & T RRERE T S,

a) b) )

Bl 7-4 TKHLEMR B E A S IRE
a) F16 WSFHL b) M (SUSAN) ¢ 4 MNIEiEfa s

7.3.2 EFFHEE5 Hausdorff BEE LA & £

FEHFAR (Hotelling) ™7 $&H T — AN 1T LA 25 3 — AN BEAL 1) B v 4% o0 K [A) H 6
PR, IR ERRIE “Famik”, W, R¥F (Karhunen) F151 5
(Loeve) 42 ¥ —Hgt%f S5 5 USSR A8 e, XA R IRAE Y T — MBS HK
G AB  J7 1

FRATTARIE A1 s A A bR mT DA AE B 4 ) 2, AT DAL 8 4 ) £ > A i 3 rp
AIBERLIEE X = (a, b)"4bER, Firf o b SR A 56T o, BRSO AR AR, B
REGBIME MR GOHRA) FTLLGES K MR E (fA8) kit

m, =E{X}~%2Xk (7-12)
S ) A B O AR AT LA LA 5 AR AR T A 3
c, :E{(X_mX)(X—mX)"'}zleXkaT—meXT (7-13)

IR CJRSEXFRAY, 4RB)—4 n ADARIEIESCRRAE 7] B BUR AT RERY . 4> e, H11
Aiy i=1, 2, o, n NEFIERE AN C AFIRE, DIBEPHEA, (A=A,
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=1, 2, =, n=1,2 ARl C RHE & H M HAT TR M, JFittT
HEFF, Al A BYEE—A7 R X0 D e KA AR BRI 1) 5, T B S5 — 47 A R I e/ VRE
MEAERYAFAE ) i, AR A VE R XA ) R B SR 2 A 1] 10 22 S 0
MR TR R A
y=A(X -my) (7-14)
L (7-14) BYEBRETIREH EE — DA RS, XA S
DU R SRR B (BB A ER) AR, B C IR ) 6 i 45 T 1] Ay 4l
751, AR 7-5b Bz, X NARAR RGEE ML s 20 (7-14)  BriEAT AR
Je— PR A, MR I PR AL (] BER B HESE R, I 7-5¢ s, S
Br b, SXBRRHES E AR RS LA PLEE, 34h, R TARAEEIRE C M EX A
AP, A RUTERAE & e 9 y W7 22, XM MRREI 2 IEACHY . o T
AR,y SRR AR

X X
2 2 e Y,
ez\/
y

71

X X1

a) b) ©)

E7-5 FAESEREEREEE SRS
a) —AHF: b) ffEmE o) e HE

fii AR o] HES A S S TE R iR R E o EEME ., 1B
R BN, HERBRRX T RN | PR R, A8 A A 0 2 S Al BB A7 1Y
it FH B AR Y FE 50 TE (R RE 7 R I B e e A8 Ak B S m B AL T — P AT SE T B, RRAE
EEWE AR 7 22, IE T T RS IE—Afk, PR R A5 e ] LLE o
£ R AT R O R AT
Huttenlocher 25 A% 3 4 () Hausdorff B 252 FH A 3R W5 41 55 45 22 [] 4H (L 7%
)RR, 2ES SESZRBEN—ME PR, B 52 HALCEE
BA—F, BIFAEOR B bR SR A R —2, T AT DB XA DL AR S R
IR, R EA Sk BT —E bR ae ), MAMRSEA=q,, o, -,
a,} MB= {b,, by, -, b}, A, B Hausdorff JEEE AT .
H(A,B) =max|[ h(A,B) ,h(B,A) ] (7-15)
h(A,B) :rilgi(.?leig la-5]| (7-16)
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h(B,A) =max - min [ b -a | (7-17)
P, H(A, B) JE£h(A, B), h(B, A) THERWIK—A, N A B ZEK
Hausdorff H125; h(A, B) FRME4E A B B A 0] Hausdorff H1 5, BG4 A F1HY
BA I o, B) B R 5 HIE B BGRIY5 b, Z MR ES [a, - b, || SEATHET, HUXHE
IRE B TP IR RAEVE R (A, B) WfH, RIEEWTA R(B, A); | || RomEFE
BV, WRKICHIES, Wi 7-6 Fias, Hausdorff H B SRAF T PR 55 48 22 ] ) %
FRFAIFREE

a) b)

El 7-6 Hausdorff BEE R EE
a) FRNSE A F B YA M Hausdorff B b) F/R 5% B 2] A A94 17 Hausdorff i 55

FEARFIN T, A T RSN 2 m, FRATTE H# Hausdorff BH g, H
EXUT .

H,(A,B) =max[h,(A,B) ,h(B,A) ] (7-18)

hy(A,B) =L - min|a~b| (7-19)

he(B,A) =K, - min||b~a|| (7-20)

A, Hy (A, B) Uiz h, (A, B) Fihe (B, A) HERI—4. h, (4, B)
BIRIEIEIEI [, - b; || (A A PR AT o, B B P 5 BB Il (9 5 b, 22 1] Y

g HATHEY, EARG L (A, B) IREEECE iR, mERGE LAME (1
SL<q, ¢ FAEPEREHE), hye (B, A) [RBEAITE,

38 o A RN B AT LAAS B R DT I E A A Y A P ZHARRAE s AR, U H AR DT
e 1) Rl 2 £ SR A o5, DE FE PR B2, TR A Hawsdorff (85 85 (14938 98 X R il 76 A FR 5
B, FrUARE G A B R RS AR M T R S E kR,
TR T HXTRSE 78 ot win] IYE A Hausdorff #2514 VEAL G ER
XoF 3 R0 ZR A ARARUME AT BE 8 00 B R AR B bR S R AR LR AR A, dn
W—, KRB T AR AR, I TR CR 5
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7.4 ETASRICENBRSE

GRS UE A BEL A R SR S S, XA gt
YT, XK EIEIRTE , BRI TRYA &, BRI A K
SEIL PR AR, SCRR P B =R IR SR i (T E R ig) . A
W T Eitafnig) . M RGN IE, Hots R
R 20 B2 T AT IERRRY , 0T BAR UM A SR A CRATIR S

7.4.1 FARFFERRERAR

B B P RRIE 2 R B T HAR UM R GE 0 — A1 3 QB IR R, 2R B
TE I BRI 25 6] RE il [ 28 W 1A o0 A BA B BUE, R [R50 W IR 43 51, B 4%
i RE A3 A0 TR IR 25 0] AR I 20 B O 0 X, i st o R e iRt R
IR . RZ, QERASTRZE N AR R R R A (R PR AR A — o, AR Y
T AR TCAR & 2 i HER M PR IR s [ A T DA A PR AN A i, —
FlORFFAELERE , BOXT AR ZS M AT 3k, o) — Rt 2RIt &4k, BiaEs
— PR ARG AR 25 8]

TR A SRS R A B R S b, RATRI, o TR AR R A SRR
2R TG ARk, TR AR AR 5 = A a8, i HA
— 20 SR BRI S AL i = A B MRS BT H AR RRE A I8 A T, A
W, TR RSN GRE 2 R ARG WG, XTRHEZS [ 31718 B
/A 3 s DIV T

T HEPERRAN R A L, IR LT, ansR— > a5 5 T
JE PSS RFE BRI, HX =SB A SRR O 1 BE B AR A el i, % A A
PSS RS ASA IO, AT, TR FRATAT LA i A a5 BT i 25
[EOCER, TR TRATRFE EEAREE, IR M S ik .

d,,, -d. | +|d -d,_,| D,_,.+D, ..,

Hime . e bmxy

KL, dFRRE i DMAREIEONIER, D RRE -1 DNAAME AR

(FEIES SRR B LAy ) MIBEE, d e RS EIE O EKES, D, &
AHERPAS A A A i KBRS, o, AT o, SRR AL

T SUSAN S T B brsr #1452 B A5 2, Br LAJC s E o SRR e
JERAS BN F AT, RIS R A SRR, BEATRRAE A R Pk, H

(7-21)
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T, BRATHER AT LU AL AL S B A 2, AR AR A A AR —
RORAE, PRERINSL R S ER A M L, AT OE AL ARFAIE 25 18] B9 1R I PR3 T
FBRA A UTIEAR .

RIS ] GUR ) — D ERFTETr 1), H R R SRk,
SR MR O TR O SR | RIS H A AN, A 5 I BE SR 192 R 26
D5t X JEARIE S A T AL A DA, AR — 206 3 2R3 B 1 0 RFAE
SR R i) L B SRS SR R R AR — AR, SRR R R DL fR R A D
B, HERRFEAGEMEOEE . R W T R AR (—
A P X R A S — %ﬁﬁ%z@%ﬁMﬁ%¥ﬁ)%ﬁ%:

sim(C,,C) = Te e HC . D, D sim(p, p,) (7-22)

eCiprely

Forbr, RHLEE BB IR IR R . 2, MR EL.L (FRAETA
MURSFE(ED) RACEEE AR, PR AR R I R 3 B A I ) 4RI 2 R T 0

IR, ﬁnlz"l 7-7 B,

F2243 DR DR E L
a) b) 9)
S AT 30 0 R 5
d) e) £)
) .
Rrgg
SUSANfi £ Kol ik LA e 2

g) h) i)
B 7-7 XA AR S R ST 1T
(d) ~e) BHITRIEIESE, ¢) ~1) BIFITHIEMAL S L)
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7.4.2 fAEMRCENERFE

PRICIR I — P — 4 pR R 3 5 3Rk 07 1%, TR A A BT 05 J R M0 31
PRI AL — D R R, AR 7-8 Fion ., BARHUAERONEZ R 2R,
EIEAREAR AR, (RS — R BRI 2 LU IROR B e A S, e fd ] — 4
PRV Ak 30 B 3k 1) A A3 it 194 Ay B 0 PRDHRE e i PR 19 B 7 SEL AL T T4
A SRR S R, IR ORAT B AR FEA S B A [R] T R R ROS) RIE &% 9 4
Bk, EAFZAFAERA PRI | OISR MR A AR

(6)

m 31 , snoam I o, 3n . sm 3n Ix 5,
I e e i
0 0
a b)

ENERS
ENE
[SIERS

Rt

Bl 7-8 BEE-AEREERTE
a) BEMFRICE  b) EIRMBRCH

PR S R L 2 AL 2R, R0 T N A, DU
] et ] LA 20 R R R AR
x =[x ,0,,x,]" (7-23)
XH B AR AR PLOR R
X S 2 o) 4 A BT VR MO T e e A LG A A i s e, T SR T
5, VAR [R5 1w, SE B AR e A U9 — Ak, AT LI R
LB B BRI P R AR R A, IR — RS AT IO W A TR R T e
TooG, B AR B B0 0 G 0 X A HEAT HERE (A RUTE SRS B B i TR Gk
REOT) o BT BB RS 22 4 25 T SO0 W RRAE ) & 19 73 = (E 28 4k, #
X R RAEAT I — AR —FhOT SRS, XA o ST B, LU Y
B A MFEMES, i [0, 1], XA EN EE SRR RS T 5
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B, HREWA ARG, BIXE A o 0 AR OB T A fR/ME
FER RAE . R A AT WS B, Sk MR A0 AT RE B DA R 31 X 42 1Y
RZERME

7.5 ERHEREHW

1. SEIGEREE

(1) R

il DELL &5 X3+ R — 6, AR E N P(R) D/3.4GHz/1. 006/
160G/19in

(2) ARG

WindowsXP #4E R4, Visual Studio C + +6.0 FF&FH, OpenCV PREUE

2. KIGHEHERIR

AR K 2 = HEAR AL (Princeton Shape Benchmark ) 1209) g% g H SR BF T
53D BEBAHSCIERIIL S . XA PG it T 23k 1800 > = 4ERAIAE Ny
R HAR, Qi 7-9 s, AT RO AT AN [0 AR B 45 52 0 88 ok 1 57— A
A HE SR EOR A HREE

B 7-9  EIRETEIR S = 4R R

AR 5 AR K 2 = AR A rp Pk e HH S S CHLBR R . — > T60 HH 7 Ak
B —ANINREERR AR B B AR RS RGN RE, Forh oS A AL R i 78 5
R F16, F117, M1237, 747G, F1, F2. & 7-10 ®i2&RH 7.2 W07
PAAF A FEVE LR Y 3D B 2D A
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+ A A 4
4 4+ = -

B 7-10 3D #EH 2D B EFR

K 1. FMAEERRBHITERLR

T EMEAR S R R B X LR Y, ARSI e T84 CHLEE R A
LS T B L, e R R ) s ek 1, L2 90° Bk 4 60°, 4 i Fi I
5o R EME (SPLERRMIMATER) #T—REE, SORMNER R 7
TR, REAEUR T 6 x 7 =42, FRATAE A A4S UL £ SR A B 5053
FIVE BN, JFidad F16 81 LA BT A A W g AT AR LR B i, 6 7-1 2
F-16fCHLEGE . (ARRPLETE ) SHALCHIBOEE GEMEILATT ) BFRFAESS
BT S BB, 1 AR SNSRI G, BUES 1 2R R4 R E AR R
FEA SRR AT

®7-1 MRAEEARHTERLENBECLESR

s
0 F16 F1 2 M1237 747G F117
0° 1. 000 0.678 0. 945 0.763 0.782 0. 675
5° 0.974 0. 696 0.920 0. 744 0.761 0. 693
10° 0. 944 0.719 0. 892 0.721 0.738 0.715
15° 0.943 0.719 0. 891 0.720 0.738 0.715
20° 0.942 0.721 0. 889 0.719 0. 736 0.717
25° 0.903 0. 751 0.853 0. 689 0. 706 0.747
30° 0.930 0.729 0. 879 0.710 0.727 0.726

HISEIRER AT LU B /Ry AR R h i B USRI REfT I
Wi FARRFIE R Ff o, SV T HARIEAR Bfe <A™ MORRIE, 2 A v A A
FIHLOA G YIRS, Wal DUE U — D HAFR | ek . ROEAR B IE T,
(RAERE— PR P 2 e B, T GEAp A5 HAR 0 R v A AR AR SE 3L, Bl 1 4%
AR I CHLA W 35 A 22 501, 30wl 3 300 T X PR A 1 BB AE
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FE AR (B epl) miEmlh R EER . RIEEAR, WA B4R R 4
HArr R TT

56 2. EFFE4ES Hausdorff FEE R BHFRITE

RS A T RAERE T F 085 Hausdorff 525 1) B #7 DT Fic 5532 1 38 FH o e
PR, B /A =R TE A RIS T G Bl TE MR Bk |, b
4 90° b4 60°, RS, SEIREEE (SIS RKMARER) #17—
WA, ARG 7 IR BOE R, FEAREE I 8 x 7 =56, FATTE A
SHEROR (AN F117 BGREL, R RS ) TERRMENLR B R AR, JF
i F16 SHALE B A REAOM AT AP BE 5, 3R 7-2 J2 F16 B HLR 2
(AFPAT) SHAD =4EBREG2 R (FEEM AT ) 89 Hausdorff BE RS, FRES
R0 FoRFEAR GBS RVIG, BB RN AR 5RO SRR,

#£7-2 Bir5 &M EER Hausdorff B8

o

0 F16 F117 M1237 747G F1 2 T60 car
0° 0. 000 18. 385 48. 104 15.232 14. 036 18. 788 68. 154 69. 584
5° 6.325 18. 028 49.578 16.763 13. 416 18. 385 70. 093 71.568
10° 10. 000 17. 804 50. 329 17.720 15.232 15. 811 71.063 72. 560
15° 12. 166 18. 000 51.088 18. 682 15.264 18. 682 72.035 73.552
20° 15.556 19. 000 52.631 18. 385 17.720 17. 464 73.980 75.538
25° 15. 556 19. 925 52. 631 21.213 20. 396 18.439 73.980 75.538
30° 17.117 22.023 52.631 25.179 24.187 21. 024 73.980 75.538

SEuGZE AR EF F 085 Hausdorff J5 55 19 B #5 VT B 872 A8 7R i b X
SR RIZEN 0 B bR, BIEEE B0 Do B 240, RIS A T ik
30°M AL, (HIE— 2 X512 H AR I UM HOR AR S, e, F16 7EHEERL A
5 HAE 30° MR M BCE R Z A I ER 2 AR EL L Fl6 5 F1 B F2 7EREiERL A 55
FIEE 2R, AR A 2 P AR RS R LS, AT L, 7R A& AR 8 A B 15 0
T, T Hausdorff #2519 HARVEEC 75X TS [ R0 28 i WV H AR A & 1R 43000
ROR, MR 28 BRI o0 AR

X 3. ETASRICES BP MERBRSE

ARk, E 2T | bR IC BRI R AR )2 T T H AR TR S
X ARG AL BE | [BOE BE SR 07 s, 31X =R AR EAS (O B 2 IR B B 4f
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IE FLRE, T ELROR T OPRE . RUBE R AN AR VIR, BEAS ERT DLW R 2 HE
LR IRARVE AL H AR 2K TR . (0 H ARSI F B R AR, JE x4 50
TR T I TR AR, TR AE R AR ) T B R R

AR SEERHE A AR IC B 5 DL R SRR AR AT T SCI XS L, SE I  fif AR
) 0 UGB . TR — oy e ds—— =2 BP W45, JRAE [0 5 A9 4EE0HT ] 20 (R A
ARHE AR H R 7 4E) . BEFHAY KL 3D IR Fl6, F117, MI1237, 747G, 1E
FEAMERIAG AR [, ALZE 90°FIdbLs 60°, ZifERER 50, 4 JEAkm 20t —
WS, MITER AR, 59 360/2 = 180 RS2 &, TR ATTRE ML b 1y
120 TRAE A IIZREE, TR 60 IR IR, I 4 A~ 3D Bl R RIRIAE
TAEE T TR, B UIZREFIR R AR 0. 120 x 7 x4 =
3360, (180 -120) x7 x4 =1680, YENFLMEM L, BAIRIE I J7bgh 90° Xt N F
0 =0° M WLEEIR , ek 85° NN i 5 6 =5 mWIEE,, LA, oAb R F A AN
SN — B B R T, FOREIEILS (0=0°) MR, 4t
120 x4 =480 I, WA FH % 2 43R i A4, B 1680 IEEIA,

SESEERWE 7-11 Fras, PR S AR I EAE S R A AR i s, X B AR
ATEON SR T At = FPARAE . BARAE LA AL/ N I (0 =5°), fnic
IR IR/ INT A AR IC B, (R 00 A A8 b 20 i 3 R s e, A e B
(AR M AR 0 e S A B &

I8 4. #ENISEEX SRS EKBR K

R IR k2 — AR R IR R T A B ME AR A
(6 =0°) BTG Z 5, HA FRIIZGERIET Zg T EHildg,

0.6r
0.5¢
5 0.4
2 —— HH LT
Lo FRiCH
2K /
®; 021 —A— AR
—— i RARICE (SUSAN)
0.1F
—k— i s bRic &l (Contour)
0—

0° 5 10° 15° 20° 25° 30°
ML FARE AR B

B 7-11 AEMEE AR THHRABR
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FHBRR i) it 1 RGeS AR B S I PERE . ] 7-12 451 T SUSAN

FA SRR e R L X R I 2R A4 0 = 5°, 10°, 15°, 20°, 25°F1 30° )5 #H4T Y
T AT 2 ) 45
0.3
0.25
0=0
% 02 ——
= —-—0=0°5°
ﬁ 0.15 —4—0=0°,5°,10°
& o ——0=0°,5°,10°,15°
) 6=0°,5°,10°,15°,20°
0.05 > 6=0°,5°,10°,15°,20°,25°
/ & —X 0=0°,5°,10°,15°,20°,25°,30°

0° 5° 10° 15° 20° 25° 30°
A AL

B 7-12 @i il SRR Ao A ROR

BT AR, AR RGEHAT TG ), AR A S A R 0 26
AR AR RIS PR, il i R GV | WA T MR JRE /DN B B 4 1 ok 196 5
RGP RBETIRAREZ A, AR SRR B T 15°, HARRIERZE AL
JIZUEE A T A B B SRR R, KR B0 T e 2 0 4 A o o) A P AR SR
TEMERRABAE T,

7.6 EREING

R RARIE, e il EURIR, BAREE . X HE | SRR AR R
ISR, TERMRVCECR R P Sl B 2 U T B A SCR . A R
VAR ORI A AR A B AR S A, 5 SO — DB R8 | Jiehe . JUEAR
AR IR TR A AR, 1207 A —E it JERE S TRE Bbs (flin
KAL) MRS ARTEIRLE G 4 A Hausdorff BE 8, 42 H T —Fh el s A8 1k
T EARVERCHUN T 3%, A SR T U0 Bk p R S AP RE T, TR] At sk
AT U IR

N T AR EARSEAT 73ISR, AT AL 23 [0 247 D0 A Bt i
FLath b, PRI T AT OO B A SRR T R —— R s iC ], X R AE
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Al AT e T AR AR, IR HAPAE | BeRe . U A R LA Lkt i
FRBLTIRRE ). 5 HAL =M AR IEHEAT SE R S5 R L, SRR ATRZ R Y
OYRITEAE R ARSI X E AR PO B RS . ARk, Hsad REEER
AL JEE /N 1 T ) I ) A — 255 HAR U B fiE






b A PR AL PR — SR HT G BB

A1 HFEGHERES

“PEB IR EDUE PR MESS th— DR A S, BRSSP =AM R
ICL—— “picture” | “image” F1 “pattern” , 5 3C ] M — i 2 X FEE B, pic-
m, P, R B B, image——1% . IR . SR, MR,
T%\ fiﬁff\ @%ET%, pattern *ﬁﬂ\ iﬁi\ *ﬂf‘$\ Fgl%\ :ﬁiﬁé\ [75—[\ [E]}E%’f:o
MK = AR AR R BRI T X 53, “picture” J2FE 5 B A SEAHLI T T
Ay, P METF TS —28 “l”; “image” EHEHE L%
FHETBAR RIS IE S, — BRI @ SO AR — 3R T Bl iR 9 T — 4k
H T A R B, s R TR IR R T B (& TR ) B H
PRIGCE A S — B — e P R RR . T pattern”  FEHL T 18 Hh 18 B IR 1O 48
e, Ptk R MERSE, gk, BB, & Bk, FRATH0 KRN %2
“image”, “Image Processing” ALPER) BRIy SEOHL, BAHL, & EAHL,
WML R —FEUR N

R N CERT XA AR Y TIRVE, RS B Bl AR IR
M, R —E AR, AT IR BRI, R — B TR ECR U
L, R R —RBARVE, T BB R CRUET XA, F
AITAT A LA LA I AT X 53

1) Fefitidr =N D], BB At 0 2 i T B R, RS AEAE R TR AR 2R oL
BB AEEE L SORERFR,

2) #EHIXE, BUOBTESATAR N A2 R 5, AT D@ AN A 1 4 B e, [l
BRI 2R B, AT LR B R R AR 2R R A G MY

3) AbEr A X, XTEDE, FRATAT AR . Al hoAiaE, mxs EE,
FAT— M2 BEATXS LU RG0SR 5F

4) BRG] XEIE, FATAT DA U SR R A B, X R, FRATTAT LA
FHUESE . Geit i,

ture
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5) M, BIEAE AR, SRR 2 WF P £ 8 sim, KR
DU 2% B WL 0 1 L SR
YHEC I ERR ERAE B, o E =TI R AR, i —
i P 1T LA A B s TA) A AR AR i SR R ARG o B A B ol 1) 8 3Rk
XA
I=f(x,y,z, A, 1) (A-1)
X, (x, y, 2) @SR, A B, W, T 2R, X1
RBAXTTUAER G, RO, SRR,
MIRATHFFE A R R (Stll Tmage) B, W EsXSHER] 0 J656; 2M4HF5%
A @ RGNS, RARE R A Jooe; X TFmEGOoREE, W5 AR 2 Jok,
M, XTI PR BE R EGORBE, HABCERB AT AR ALy —
kR
I=f(x, y) (A-2)
X o« Fly & AEAS A AR, PR f R SR BT x4 R AR AR (v, y) |
AOMEAE 1, Wi RUR B0 BE s BE . 24,y FIIE(EL 7 O A R A 25 IR
i, FRIZER B BB (Digital Tmage ) . 207 EROE i A BREYICR 4 HY,
BATTREA — A FE I ALE MIRE, XETRRAEMBITER . HmTR
B=,

A2 HFEGHNERRT

MFEAR RO AR AR T it A A T 2 te ME 2O X, 21
DU, BRI HABE AL G 1534 00 (5 B F i MED), Rk, EIR
FRRBTLMR =2, MFFSEE. SE RS E L™ .

1. H#SER

FERXREET, —BIEHT . 5. FIESR R R s R a5y,
fanscy, MHSCT Al SCE, AR S Bl n] DUR U ] T EEER P
AHEI R SCE A R B PUARAE . SRR AR AR S, AR
PR EE X AT ALE B, OS5 B DU — B A7 RS Y32 5
I LIAEAR R FAL B A b LR R TSR I n], oA ORI R4
2. EMER
RO —MREA AN LA E MR AR T ARG E WG SG R, — ok
E (1

o, BEETEEMNE, TENESEEEZ, flin, A A R A
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o AP EBAE R, AT LU AR 2 55 i i A B . TN TARS 5%
VA A A D0 LA S A2 () PRI 55 9 S0 0 T ) N — B e A R A, A AR B —
SEARAE R, T LATEAS i FIAL 3 ik P e ARMEREA TR R4

3. BEER

RO — MM T B R G R, EAMRES AN L EILEE, 1 HAELA
FURRRI AR N AR RIRE , (B st A SR LR Bl
g Lty ik, EasAEZRERR, flm, JAIEDERK, &
RSN St A BRI, A RIR @R | B4 19 5=,
— A TR R 28 WA BIFCUIE . MO EeT, ARa™ A
— AR B I 45 . X LB RAE BB T RGN 2, i Haik 5 0
WHMGT | AR VB U SR DL I 2 B O SR O, i R B R —
i PR 2 7 HE RO A 22 5310,

Fr B EMERNE WM E 7RG M AR W LR Z 2=,
BIHer . W Fo AR FEENE . BGURE NTRBE, £y, wa
DB IFEALRE SEORSE, Bl TR BRI 2 R

A3 BB ERFE AT

AT, BFEURA 2 R AR, Rt A B FR i AL E S AL
H (Computer Image Processing) , HUFEIRALBEW 2 ZAF0IRT12E, BARRYI7 &
HFARWREMEE L, NHAER )z, BENEZEIRANE BT LT ILA
J7 1 ;

1. El&# =4 (Image Digitization)

B e 22 0 JH RO RLADL R 28 R B AL 5 e 4 B R /. HEH 2
BADIE 20 1 15 00 1o B A3 28 S B v TS AT T B B iy I kit , £58
FFERREB AR TR AR,

2. E&ZTH# (Image Transformation)

i LI — ot P 6 e A AR A s — TR RO AL BT 3, FR R TET
JREER AR, SR AR ICH AR LAUE R I R s AN R om B, 260 435 1 Bt
AR RIEAEH . TRORAT- IR IKES AR | AR E M . KL ARHRAE,

3. E1%185% (Image Enhancement)

VL 15 8 5 TR AN T WA 1 P A5 228 7 1 T 0 90 5 6 G TR O R AE Tl 5%
TERVRRAE, M2 oo ER Bt . Foug (5 B i, o UG ARl ROR 9 R
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AbBETT I PRSI SR B A AT 23 iR 2e—— IR Sk F s [l k. minE 4L 1EE
B ZAEfF T, X H AT R T A B AR R p 5 T e R IR vk D
(BPRGRBUE i) 2, IR i SRS IR s, T sR il
GAF RS, MUY B A I, AT AR Y s 1] A AT R AR P
KR P g (BURTRBBr AP R R ) 25, BT T LR
SRR

4. BB "E (Image Restoration)

PGS A PRSI T, 38 5 T BT Jo o I g 1 PG DA o sk 2
AR, ERBAL S YRR Z s REETRE | WL MR SRR A2
REAEEA R IR R S B WAR . 7RG E T, 75 8 7 i ER B T
AR | K508 FHAR S R R A2 ROk EIR I iz T — s HE IR H E 27
BB AR S . JUH R TR A B R SRR I, D R R R R L T
A8, R F AR RS B R e A E B A UL, 8 R 0 R AT S Ak
M, AFERESROE . RARIE . FRA A HER . LA IESF N A,

5. B4 &] (Image Segmentation)

P15 03 B2 TR AR 1 5 A RN R SR 70 Dy o A B kg, ATl
JREURAE N TR ORI 1, )5 S2 UG A PO B R T R Sl 248
g EIER M P 2 5 MR E T 0y A3, s 55 8T 00 %107
AR ) ] DX A AR B 3 2 DX ) R S P Dt B8R ) DX 031 7 Sy 5 1 X, ki
FREE I A5G W R RIS 2 R 45 R A 5 1 S A AT LA g O By R )
AR

6. BEl1%I2fE (Image Understanding)

PRI PR Al X LG s SO, A it e B, B R DA X4
MY, IREBR A2 BAr, BARZBEIAEECR, BigREt 2% 5
AR B 5 0 — 1122 Bk, O R A UG 0 i i Sl Bt — PP e 5
H HAR IR BT B AR B OG22, JRAS R IR N 725 5 SCIY B LA KX Tk 25 WL
Y nfeRe, e S AL AT R, G SRR BT R A B0k G DA IR v il 5
KA, HALBES FEATT LS AL YA VF 2 AL 2 4L

7. BMRIE4E (Image Data Compression)

G IR J2 48 LA 1 He A S BOTC 0 R R IROR R R AR MR FOR,
PRIEGR G, PG Z Br LARE R 46, WU OB BUE A e iy, R30G5k
R G TP AR ARG R 8] RO AR DGR S D Y 25 [R) T0 A 5 RIS R 91 ep A [a] ot 22 ) 77
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FASCHET RS RIS TR T AR 5 AN [R5 68 1 T sl i iy ) AR DG PR 5 R A A0 T0 A . 4K
P He 2 1) B R gl 2 30 3 25 BRI S AR TUAR R D R BE Il 4 LR R, T
FUG BRI e, TEfetk . 14, ABRETAE 5 RAE, DN b G B0 10 e 4
PR EE,

8. Bl&EE#E (Image Reconstruction)

PGS | RN | B AR = SR B ER g A B, BV A B9 S5t i
Bl UG, AL TS a0 o2 R RS R B R R b B, A
BB DA GRS AEE, AbPRE5 IR B AR EUR . ERE ) FERA R
ok, Bk MR RBGEE . BRSO ES, BIGE d iy SR
CT HAR, HREENE, “HEEARSIHEIEIE Mg S, B2 4E ik
BAE MR ELERIR, JFm LG IR A& A s P HOR e nlA& Fh B iR 2 L5
TR Al 1) s o B R, ML S AR P RAL B Y il






bk B BEA AL i — 2B A

B.1 [

EIRAS BTN 2872 —Je k&R, B X3S o in] [ RITAT [m] (&1 Al

EX B-1 (L) TmE 6 E L —"JtH 6= (N, E), HP, NZ&
WMAamMAExsBERES, N = {nli=0, -, k}; E 20 AHRE
&, E={(n,, n)l n;, neN},

EB-2 (AE) KD EXH—P"JCHD = (N, E), Hh, N&
s AEsBARES, N={nli=0, -, k}; ERZDWAERES, E =
{(n,, n)l n, nyeNyH(n;, n)#(n;, n;), (n, n)ek ZWE n T, T
oA,

EN B-3 (E#EE) EWEEE—-ALEE 6= (N, EYSAmE D=
(N, E), XF N PEEEFHNTUE n M0, FHE—DTEEFS P, #1450, =
Ny My oy =n¥ET N, He = (ni/_, ni/_”)(j:(), 1, -, k-D¥ET
E, PUBHFRAE G 55 D K — SRS

JESCB-4 (WEK) & PRAME D KRR, P=n,, n,, =, n,, W
HRon,=n,, WFKPZ DK —Zc b, BIJFOGFASE T R — TS 0058 . 2R
k=0, W PFHAME, & PREME G H—%EE, P=n,, n,, =, n,
n,=n,, HE>0, B4, Pk P2 GHI—RMIgk, 2 Bl P ICALf g%, AR &
oMl

B.2 #¢

TESCB-5 (M) —AJCIal A JC I AR D ARbK . — 1> [m] 6 ) 32 368 G 1) 41
PR (BCE B ) o WESRB A — AT R AR I A R A, IR A PR
PR ARAR

MOZEREH EE, WREE MW RATES S (n>0), HES FEX
T—AEKER, RWERLLT =K,



174 . EHZABRHFRTSR)

1) HHMNA =D, €S, AT R RV ARIIK, 8 1, FRAE
PR ;

2) BRT A ¢, LAAN, S RN ST R ki, #A HAUAE — 1 E
HITK

3) BRT A 1 IAMYAT AT 5 1 e S, ABIEAE—ATTSFS 1, 1, -, 1,
515 0 AWEIAR, ¢, =0, AN (,_,, 1) e ROI<i<k), WHZY S FHIH A
FRAT A, 2 BT 05 ¢ 19— R4

TERSAS TS B B AR R S 1T SRR AR B S R A TR R
RUZ RIS SRR R A (BRI A A

EE B-1 FRigf i, A RIS, €. D, E Rnt
W, BRI, AN B, CH ML, B, CHR ¢
HNAFETWRBEE, D, EBNLH T, ENH | .
J& B SN

B.3 #HE®H

EXB-6 (fF94E) MR EMIIURMESAITES, MR SAH
Fhk BFE . AR A S AR AT

i, G ta, b, ¢, +," }VEDEHS DTSR SE, MATE
{0, HAMWDTS,

EX B-7T (£558)  BFFEI S0 DB AT A A 5575 PR
NE LIRS KRR, AR MR ST BRI S B, iE e, RS
BIEN Y BT BRmedc iy,

wln, A5 %{a, b, ¢, +,°}, Wa, b, ¢, +,", aa, ab, a+, a”,
aaa, ¢+ : %%%B%lﬁf?%%iﬂ@?@%%o

FEMB-8 (FF5HIKE) &2 oEY BT H, Ba, HKERE
x TSRS IAEL 18R [,

BN, |abe| =3, |abc+ “abc| =8, Tilel =0,

CEEAET M P RS E AP MR EEAGE

TEXB-9 (FF5 i)  BUE », y BATSERY ERFTSH, WHE ¥ (945
MF SRR ETE x £75 B Z GBS BN « 5 y B9, 100E ay.

Flan. ¥ ={a, b, c}, x=abc, y=cha, A4, xy=abccba,

W v BT H, 8 BHEE n(h=0) RGBT S8 2 =a0-x, FRHN «
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-1

BIn RITH, iIcfEx"s Mn=00, 2=, HBn=1 0, x" ="' =2"""u,
EXB-10 (EEHRMIEE) &A, BENSEY LW SRES,
W A 1 B FRUE L
AB ={xylxe A, ye B} (B-1)
Hr, A%={e}, Mn=1H, A"=A""A=44"",
EX B-11 (FEWHAGEBE) & VEMSEY LIS HES, My
(T A SO
Vi =V'UVuU--UVyiy-e- (B-2)
V IR E SR
Ve =Vvuv* (B-3)
. vV="{a, b}, W
V* ={a, b, aa, ab, ba, bb, aaa, aab, ---}

V' ={e, a, b, aa, ab, ba, bb, aaa, aab, -}






b C MRS TG — 25 i 5

C.1 HE=x

HEZR (Probability) JEMBEHLIZE E A S4B S EUR 0 b s 40, A
AR AR AT REYE, WIRH P (AE AT A RS, S S50 YRR AR 25 1]
DUV AE 23 bR 5 DA A0 JE N — 2R B

NHLC-1 (FEffE) o<sP(A)<I

NHLC-2 (BEYE)  P(S) =1

NEEC-3 (gt SRR A, A, -, A, - TARE R, HIXET

TEREM i A (i), S A AR (A,NA =0), WA
P(A,UA,U--UA U---)=P(A,) +P(A,) +--+P(A, )+ (C-1)

C.2 mAMBRMAIT

W S={s,, sy, -+, s, E—DBEVLEELK £ WREARZ R, EMEMELT
WSS N IR, WEEEIREA s, (1<k<n)PJIRECH ny (s,), B4, s, FEX N IRE
LSOy EPOpTE )

0y 5) =" (€-2)

HT Y onyGs,)= NI, Y gy = 1,
k=1 k=1

YN BRI, XA g, (s, VLB BRI s R P(s,). L,
limg, (s,.) =P(s,) (C-3)
PRI, 3 AR AR A g B B Al T8, 3 A 31 39 0 1) O 1 R A e KA
SRME1t (Likelihood Estimation) .

C.3 S4#ExR
WA A F1 B BREARZS [ S EMAFIE, P(B) >0, 4, TE4E BT A
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By 25488 ( Conditional Probability) P(A| B)H

P(AB)
P(B)

FRUFMER P(A | BYRI THECHFEM B RAEMERT, A MR, —ih,
P(A1 B)#P(A), P(AB)EIN P(ANB),
WA (C-4), A
P(AB) =P(B)P(AIB) =P(A)P(BIA) (C-5)
AN 2 A I BRI 2 1 Tl e a Bk e v A ), H— e 3Rk
P(AA,--A )=P(A)P(A,1A,)P(A,1A,A,))--P(A 1A A,-A, ) (C-6)
SR AT = AN A
(1) dEfatE: P(Al B)=0
(2) #IEME: P(S1 B)=1
(3) mrgantE, WRFEA A, A, -, A, o FIRE)R, WA
P(A,UA,U--UA, U---IB)=P(A,IB) +P(A,IB) ++- +P(A,IB) +---

P(AIB) =

(C-4)

(C-7)
C.4 NHHAKX

DU, sFR R A, RA AR I R B R Y, Sbr b, R
PR E LA (C-4) FIFREHML (C-5), Alfd

P(AB) _P(A)P(BIA)
P(B) = P(B)

X (C-8) HHM BB R —Ha, POIRATHICOTESS E ST B i
TR R A FAF A MHER, P(B)RERE AL, FTEABEMITE T,
EIC-1 (2R ARX)  WRFMA, A, -, AR
(1) A, Ay, -, AWMERR, HP(A,)>0, (i=1,2, -, n);
(2) A, UA,U--UA, =S (5841)
WX A4 B A

P(AIB) =

(C-8)

P(B) = iP(Ai)P(BI AD (C-9)
HAERE C-1, TATATLMBSR AL (C-8), HEmizs kiA=L,
ERRC-2 (MMRAR) WEMA,, Ay, -, AJEER C-1 B (1)
(2), WXHEFA B, ¥ P(B)>0f
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P(A].)P(B V)

P4l B) = (C-10)

Y PU)IPBI AD
i=1

C.5 =

—DBENLSE S AT REA ZFOR R R 45 R, PR R —Fh, FEAE—E 1Ak
KR L, FEFLASHE (Random Variable) #i4E 35560 25 00 R B, 15 B LAY
BEMLAS & X T A ATREME N v, k=1, 2, 3, -, n, -, X B4 AT REAH AY A

P[X=x,1=p,, k=1,2,3, -, n, - (C-11)

Hp R p, =0 (FEfMME) 5 ipk =1 (H—M), MF (C-11) HEHEARE
MR X BRI s o, (WRR AR, e ) . MR, pR%k

F(x)=P[X<x], —» <x<® (C-12)
FRA X 05340 pRER

C.6 —ImXoH

AR AR, FRR SR A XS A S5, BISEE B fREA
ERHAAPNEATEA 5 A, RNFRZ NSRS, KOS5 e 2
HEAT n K, WK n EAAS AL, XHEAY “EE” R8RS &R AH I,
A BB P(A) =p REFARAE,

— i, WA BB R X TR

plX=k]=Cp'q" ", k=1,2,3, - n(0<p<l) (C-13)
MFR X RS8R n, p =3R4 (Binomial Distribution), JFiCi X ~ B
(n, p)o fEn HABHZLE S, 25 P(A) =p, WA KAERITREX IRNSEUE n,
JR o 1= s 7

I A R e L B A R AT 2 — o N, FE MR AL B n SR
SRS RFIE AR BB, Ry T AR R A A A P, 38 A — R R REAE A 1 R
ST HARFRRFAE, X FE—0, JR TR AY ML 800 A 3T (A A S £
T 53T o

C.7 BEMEBESHMEFMHMESH
A HEREPVE R (X, Y) A RRERUE (v, y) RA ARSI 24, W
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RO(X, Y) 4B & HECAHERG (Joint Distribution) A

pij:P[X:xi’ Yzyj]’ i’j:1,2a3a'” (C_14)
FIRIr i X TEGE Y = y A T BRI, S2PR BRI
Plx = x;,Y = yv] , ,
PIC= ¥ =y )= = e (1)
=% = Z%p”

Foft, PIY=y) = Sp (X, VKT Y IBEA k.
U, 76X =x ZPE T, S Y B4R AN
P[Y:yj|X:xi]:fiij (C-16)

Zpij

j=1

Hoeb, Px = x ]= 2 p, QX DRT X BB,

C.8 DNMENRKIBL

DU P (Bayesian Decision Theory) J&48 1171 4b AR 425 0] U AY
AP Z —  ABEFIE2KmEE N 250, 25 o, (i=1, 2, -, N)
ISR R P(w,) . FERHIEZS [ C 282 2 e il x, H &0
REERE p (x| o) B, B4, FH A AT LIS 25 AR

Po,1x) = PXI@DP @) (C-17)
j;p(xle)P(wj)

SET RN DR G P (0,1 %)= max P(o)] %),

HEBE, W p (x| 0)P(0,)= max p(x| w)P(w,), TAKHR x T2

j=1,2,00]

w,, xew,,

BaRES T AR IR LIS A5 AR R 2 B pR AL AR BRI
HE AR IBGE I AR R, tean, YPra S0 IR KSR, a4 P
(w,)=1/N, BMEXASAEATER, FRATHL AT LU i 6T 5] 85 ) A PHE S Hh sk 2 5
WA, MG &M RS —mFE T, AR x 2 48, B4
p (x| w VR nJCR s, WMREIIEAZRIN, B ZE 2 ol R
WHITEN BT T X IR S PR b AR R, U HR AR
SRR HAN K, B B AR 85 B2 R E0E X AU A s i B2 Atk .
Frax s P DL S S B TR S R I r AR A R AR 2R T R R Y i
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Pk, LR ESEAR AT AL E S8, FET, X p (x| o,) 8955 Y
(BT R R B e S

C.9 HEfMAFE
WIYA(H (Expectation) Je35BEALAS AT EUAUMERE Ly (B X — N BEHLAS
i, HMERS MR P(X=x]1=p,, k=1, 2,3, -, n, -, HHHK ixkpk £l

XTSI, WIBRGEL Y, x,p, FBEHLAS B X (O BCE IR I, 0 E E Qo) 1D

Ex) = ixkpk (C-18)
—BENLAS R T2 (Variance) iR B2 BEALAS &3 09 (80 25 2 E 10
R, WX ARV, IBATERT2EN

D(X)=E[X-EX)]P=E(X*) -E*(X) (C-19)
B D(X)PIIEFT I /D (X)) BENLAE & X briEZad 22, ek
a(X)= /D(X) (C-20)

o (X)WHIRFEILAZ & X BUER SR, vfich o, D X)W A fEid
Hot,






ik D 45 B R — 2Ll B R

5 BKZ  (Information Retrieval, IR) FIWFFT IR T B 4515 1Y 78R A if) Al SC
WRII TR, RN LS, JCHZREE TR R BOR R & g, (58
KRWNECEMEG N SO RY BB | Ei, S 2 RS R
IR E ; K RXT R MARXT B | g —20, M s R R E RN
PIRBITF L, ShA . BRI Az EEM NS INE; FERER
P R B ol N R R B AE R 4 AN DL EELN DL HUm, 2R
R BAR N BV ETEN 15w AR

T e EL I O {5 R0 LR 1R R R R BOR & e e B IR S T, 3X6HE B
FNGERBr AR T m . EE2AEREOR . M BRI H 2
PN e LR TN I DR E EUSNINE T BRI S U D oy i R (G SRS R
b, HARRBEZE—FERY . FRATT M DME G 1 SCRBERHG R il i 24— 4k
BEahin . MCARIELED (AWIFRZN R RBIAL) ) R SRRl D S 2 AR
KR g%,

D.1 #h/RIEE

TEX MR p | A SR D i BRI ) 2 AR 2 5 Rk AR oR, &
i Q mfRFRXE R, A, HKE RD, Q)=D—Q, B D—Q W6,
R(D, Q)=1, =W, R(D, Q)=0,

BN : D = computer A graphics A interface A user, Q = computer A\ ( graphics V
interface) , ifD—QthenR (D, Q) =1,

XPRTTIA A TSR, SR T (HR M, Hah 1, Eah0, Witk
U, BSOS P AR A B AR, EAAMR, RAELPREL T ARG
R 386, ARy — LA 2 sm T, ARME DREE IE B M 45 Y A R T R B AT IR R
B W

D.2 [EZTERE
) 2 () B DAY L AC B A R, RS [ R oS () 0GB R R, BD
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(tyy by, oy 1) BRESE D = (ay, ay, +, a,), HP, a (1<isn) A D
W A ; P AR Q = (b, by, -, b,), H, b (1<isn) HQH
WA, 82 0 A8 SRS SR A G R(D, Q) =Sim (D, Q) LAl AR
TR

(1) mBRE

Sim (D, Q):D-Q:E(aixbi) (D-1)
(2) R5%%
_ Y (a, xb,)
sin (8, 0= (5 g1 () (=) )
(3) Dice J5k
23 (a, xb,)
. 2xD-(Q poL
Sim (D, = 5 5= 5 5 D-3
NS Tl P )
(4) Jaccard ik
_ Y (a, xb,)
Sim(D, Q) = D-0 = : (D-4)

IDI>+Ql*-D - Q ;af+;bf—;(aixbi)
EamA ez B, SARE I, A ——512, fUS
BAHCERE, NS SCHk [54, 68, 129] 5%,

D.3 MR&EE

BERBR B HEA AR . S AR AT Q, WEXESCRY D, IR FR D5 Q #l
X, RFITR D5 Q AR, B4, WS P(RI D, Q)R P(RI D, Q)X
A 19 /N U R A SR

g DL AR

P(RID, @) =P (PIR. Q) XP(R, Q)

P(D, Q)

<P(DIR, Q)=P(DIR,) (D-5)

1, KHE ¢ 1

BT M= L Xy, ttt, X, ’;E\: s = N R ,ﬁ/
RIEIRD = o) T = e o
P(DI R, Q)=TLP(x1 R,y

=TIP(x, =11 R,)“P(x,=01 R,) ' ™

=TIp (1 -p) "™ (D-6)
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P(DI E, Q):HP(xl_zl [ Eo)xip(xi:()| E())(l—xi)

=Tlg," (1 -q) ' (D-7)
SRS A ARG
HpiXi(l _pi)(l_Xi)
P(DI R, Q) t
R(D =1 — = =
(D, Q) OgP(D| R, 0) 0g Hq,ﬁr"(l—q,)(l%[)
a
leogp(l_ | Zlogl
1(1 -q,)

%T%ﬁ@ﬁ%ﬂﬁﬁﬁ%%u—ﬂx=ﬂR)ﬂq=ﬂx=ﬂﬁwo
(BBE— N AREAR I N AR, Horh, RANS4EH Q HICRISCRY, N - R,
ARSI SRS, 3% N A SR A 0 A SR A S8 10 RSSO R o,
ASCRL S 1, R, - r AN SCRIARAL S A 1,5 N - RASARH SR SRS h AT
n; _"I/I\I%i@»/ﬁ\a\é/ﬁ%ﬁj t;y N=R,—n; + rﬁ‘K@é‘ééﬁ%ﬁ Lo mzFE D-1 s,
®D-1 NEHERBEXR

AR SR NP
ﬁi Ri N_Ri
AL 1, SO R r; n;=r;
AALE ¢ B SRR R - N=R;—n; +r,
B2
r.
=t D-
Pi=R (D-9)
-k (D-10)
q; _N—Ri -
T, A (D-8) WA HE N
p; (1 r,(N - R, +r;)
R, Q)= inlogﬁ Zx og (R, - rt)(nb ~ (D-11)

BRI IS - BA B B E (o2, TR IEAT AR A0 {7 £k A 155 0
T, SEBUEK BN AE, Eﬁxﬁlﬁ&&x@hﬁé}l?ﬂﬁﬁ’ M

D.4 ESHER
W TE S RORTEAR £ R B A B SE Th R 3RS T IR R, TR 2 bl
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TR R TR E R TS BRI, B, SO (Document Model ) |
MBI (Query Model) | 257455 ( Divergence Model ) FNEHIFEAIHEL ( Transla-
tion Model) %%,
SCRYARAY R JEAS AR . fBOE A i) Q 2 i SCRY D RHERAERL ™ AR 1y, T
O SO AT HER . WYL, SAEA Q =q,q,00q, (¢ AT SR D,
R4, SCRSBEAY B AT 55 8l A S 3 SCRY i 38 5 R A M, SRS AR IR E R P
(Q | M )X SCRYHATHET .
SCRYREAY B — e SCEA R IE AN
P(QlMD):q};IOP(qilMD) (D-12)
P(q, | M)W A e 7E SO D R 534
AR R SEABARE . BEAI Q = q,q,°-¢, MICKS D BERFEA — A ARH
(IAHCHEAY R, R Z0H T Q F1 D FEA ARG SCRY i B ME S50 A 3 DA OCAREHY R
Wil k YCRKE, WER AW Q, Mk + 1 YORMEIZ S SR YA o 1Y
7Rz
AR
P(DIR) = [ P(wIR) (D-13)
P(®,q,9,+q,)
P(q14:°-q,)
ZE SRR (Y A AR, -l 2o TR SR AR TR A A ) A L 2 ] B Kullback-
Leibler 225 (KL EEES) , M4 KL BRI/ SR BEATHER . B4, %A
AT 55 2 el i ORI P (o | M), SRIGASTTEIER P(w | R), M
B SCRY RS RN A iR B AL 2 8] 1) KL B

P(wlR)=P(wlq,q,"**q,) = (D-14)

Plwl R
Plw!| M,

BB B A JUAR . JEA A O = g9, q, WU S0 D ZER—iF
PUROBHPR, T AR B A ME R A/ N e SCRY B AT HE I, R IR GE T Rl A
PWQI D)= HP(ql.l D)= H ZP((M 0P | D) (D-16)
Hri, P(w;| DY o fESCH D PIHERD i, P(q, | o) Wi o 8P R A
TR g, AU

KL(RII M) = X, P(wl R)log (D-15)



i B 2 6l A i RE

AR 57 5 A R s 3 X P R FNAS A3 il A T AR IR AR TR S,
LB RTA A B e AR, T R A R (W] 0 T 228 Sk b i 91 ) 2 48 0 R FELAR
AT AL AR T T B A5 oA SN A SRR — 2, HOR —E#f A
SIERAPR AL E S, BOHTER,

10- fold cross- validation, 738 S5 E——4 FH AR B2 I3 9, K5 508
10 1y, Rl o MBS, 1 I, 10 YR SR A B AE X
PR B RAt T

Active Contour Model, Tzl 5 i #5 BI—— W 95 FR M Snake, J&H Andrew
Blake ZFZHE 1 —FP HARFRERHGA VL, E2N TR TIRRE Hbror#

Artificial Neural Networks, A T4 2 % 4%——fA] B #ifl 22 M 2% ( NN/NNet/
ANN) mFRAEE AL (Connection Model ) , J&—Fh {75 2l W) 1 2 W 25 47 Ry 4%
fiE, #4700 A AT TE B AL TR AR A,

Binary image, —{HER—— R AMPIKENETFEIGR GEE RO 1,
D) .

Boundary chain code, %500 ——i L — YR A 1 T5 W 5

Boundary pixel, 1 5% ZDF— D SRR BIENNTERER

Boundary tracking, 1 5L HREE———Fp UG B H R, 3# IS W IR — 5
RIUFRR BN T — MR E A7 B ol I ok

Brightness, &8 ——FIER—A> s HICAIME, 2 Bl A i WA & 5 55
SER R,

Cluster, &, EH—AE2sE (WFHEZSE]) PO E B SES .

Cluster analysis, /T FEZS (Al OGS AR | R AR

Computer- assisted diagnosis, THEHLATINZW—F CREFR CAD |, 4518
g BEEEEUR AL R R UL S HAD T Be AR 3R . BT B, S A 1HE VL
SR, BRI R Bk, PR RS W R R R

Contrast, XJIVEE—Y IRV (SOREE) 5HE BT 50220 F2 5,
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Curve, Hhk—— (1) SR —FKELER,; (2) BR—BEMNER
H£4E.

Degree of freedom, [ AEfs H VA A AN, WA 3 AN
x, y.y oz, HIRHIZME Y +y + 2 =18, FICHAHBER2,

Digital image, %5 EHE— ISR A1,

Digital image processing, (7K1 #—F B B Z b b B R ToE
BT EHGAR B A THAE

Digitization, Z(7F{b—— SWEGHE A ETFIE ARy 7

Edge, 1%—— (1) fERMRHKE RN XE; (2) BT Bl L
PR EREE, TEH I — R R 5 A BRI EE 225,

Edge detection, 1 Z¢F Il ——@ o kA 2B 3k, BF 30 2045 R b iR ) —Fp A
B FEIHAR

Edge enhancement, 1234 5i——if i1 K i G W I AR 90 LU EE YT Kok i
LAREESUE SR IESE VY LIE 3 N

Enhance, 5% HAI He R el 2 AT AR
& F 43 B o3 N0 o8 R AR AR B AT B

Face recognition, A iGiH 5l
Oy % BTSRRI A

False negative, fiiRiH——75 —/p KB, K g T HARPR T N A &
THIRIRE

False positive, 1FE1RIH—7F /2SS0 AR T BistriE NE T
HARMIR 2L,

Feature, FFiE—W{Rp)—FietE, ©rTLIEH,

Feature extraction, FfERI—R A R B —AE 5, fEiZP B+
PIRGEY/LINIUEE S %=

Featureselection, FFfiF it £—Xf FUIRFRIEIEATHEE, & 5P APLE X285 X 43
FERZ R OTHRAYRHIE, A5 R A RRIE 2 (B BB A5 S B4 Ao

Feature space, H¢fiE %S (Bl ——RIEE 2= (], RSP0, & B T e
[ T Y n 4E ) LS (A

Fourier transform, & H 28— R HEFEH e "™ = cos (2msx) + jsin
(2msx) NERAZ SR —FP Gk AR 4

Geometric correction, JLAKE 1E———% F JLAS A8 4315 BR L AnT B A2 Y — Fefr 1]
BERHAR
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Gray level, KEH—— (1) MEFFEUZEMZZMCERE, BRRHIZ
BEFIRFY S (2) ERARR A B X R Rl B B AL i

Gray scale, JKE—EECFEG T T A W RE K EER SR .

Gray- scale transformation, KJEEHh——7F fiz B —feksl, ©Hr
TR AR R N K BE R OCRR

Image, EUZ—XIY3s S b EBRNGE —Fn, WK A1,

Image compression, 1§ 45— R EMR T4 8O BIHGIT LR) —Fp i 72,
HEMRIEEG U ZENIEARR,

Image coding, Ef§gmt——N BURZE L7 — AR E IE (AE4E) o

Image enhancement, K534 55— 5 7552 55 EEAL DL AL G b 35 1

Image matching, [KI{LVCHL— o Wi EGAR URR BE X B AT T T ik L
B,

Image- processing operation, 1% 4b ¥ iz 58— 4 A FG AR 6 s ) %
) — R IER

Image reconstruction, K5 H —— M AEEHGIE 2k sk & R A0 72

Image registration, &5 FciE—— 226 5] — 50 09— i SR 55— iR R
AT IUMTESE, DA AR E R i AR

Image restoration, [KI{GIKE ——il i 98 G R 10 1 T v UG K 520 T i
REM T,

Image segmentation, K453 —— (1) 7EER hAail If 2y m O ER )
REGAEEE s (2) B MRS R AR FE 0 DXk, 3 % i 2 X3l I, F 49 1k DA K 4
F b 5

Information Retrieval, {5 B& ¥R B3 —e o X8l sk, I
HREAE B A Re 4R A OGBS BRI

Information theory, {7 Ei6——X TFE & ERME LMY, 5503
WA THIY S e bt

Interior pixel, WIZE —7F— IR _(HEUZ T, bTYIRNTBGE (X
TR EER, MER) .

Line detection, £ ——if o 4 28 48 0 5 245 2 AR 1 H R 1) — Fh K115
I RIER

Local property, Jajil4ith:——7F EIG i Bl A & AR A i BROGER A RE M (4ot
FEURR S S E, A6 EIR R | RS |
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Magnetic resonance imaging, %4 AR —— SRR R L3R BURR, 95
FIFR MR, FHAAHLP ST (BT FERES 2 BIRTUbK o i 8l T
RAEBHARM S, mAwIERG Y, @3B FIFEVER, S h Ak —
J2 T Y MR R E AR

Misclassification, 1% 73 25——7E LR 00 b, B B b df 1R Ho bR 1R o HoAth

Multispectral image, % ik &%
T i () AN [R5 B I P AR 1

Neighborhood, 4B3i——FE4AE B EWIEN—MERER

Neighborhood operation, 4Bifiz 55— F iy AR R M — 2Pk 195 &K K
JEE DR V2 AG 3R i R B Y UG AL BRIE 5

Noise, M pF——— i [ {5 H BH A5 B ER B 1 SO R R B AN AH 5G40

Object, Hix, PA—AE R 00T, 4T —IE —(EEHR AR R 1
5, WEX R TIZEG T RS m b B — AR,

Pattern, Fe——— 2809 % 53 B R B0 B9 36 1A B SR, mT LA
JE R IF AT T XSGR ) B AR AT 02

Pattern class, A E——]HUCIKT—A> BARIAH BN 25 B9 AT — 25

Al — St — AR, B — IR

—

bras,

Pattern classification, 1x0/035——f HARM T ZE M2,

Pattern recognition, #iRA|——F a2 Al B, 2K HiR
Wik,

Perimeter, Jil{k——[FZ8— AR A 00 E LR RS

Picture element, E5TE, QR —HFEG IS/ NEA L AL,

Pixel, RE—KIRICEK (picture element) 45,

Quantization, &t——T7ER MR, KRG Jm R IR T — 4> K 4R
HHRITRM SR,

Region, Xill———IEEGHAIAHIE 4R

Region growing, XI/EK, DXIHEK—— i S 52 60 EAT ARARLIK BE Bl 80 3
AR DX IR T A A Bl XA —FP R A B R

Registered images, it vf K% [l — S E (B ) EHREAEE
PGPS, DI i P i B A AR R

Resolution, 73— (1) 7RG HE ] 40 HE 09 s W) 2 8] de /N 4
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FEES; (2) fERMGAERE, H5 EUG T AEAR 0 s R RIS o BE T IR L

Scene, Yi——& MR —FhRr A

Sharp, TfMWi——3CTE1RA 115 73 PRtk

Sharpening, 54— I3 8 QA0 19 —FP R A B R

Smoothing, “F-1H——FFEAK EIG 40 08 B A — R RSB R, @ H T
%3138

Statistical pattern recognition, ZtifHixCiHAl—3E THERSE RIS, ¥ H
BT 18202 1 — R T ik

Structural pattern recognition, Z5HRXIRN|l—RHARM I HIR, ¥ H
P om0 S HAH .26 R ) —Fiss L0 O 2 .

Syntactic pattern recognition, 41k R Hl——RH AR BA TiE FHEX
A SCEETC MO .G R ) —Fh 25 B R ) i

Synthetic aperture radar, & fL1%E IA——& P E o0 BRI YR RO
MR RS, Gt TAE, AR U Mo B iS5y .

System, ZR5% XA AANE RN, FFA i

Texture, Z(I—FEEMRALI T, Fom BRI 2 1R B e LRy i A8 1k i) 5
(B ZH 2 — Pk

Threshold, FI{E—F L™= A “AHEUE I — NREE K (IRAHYE) .

Thresholding, —f{Hft——H K EG ™4 (GRG0 F2, — ML A
8 Z B IR BE B ST 45 5 0 (0 i AR R RAE 1, S IURAEA 0,
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