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YWERIIBR L EBOBRENE VYD, BREMBBRICRS. 3) BITEREAITE 2N
729, BREEBORICZBEINAELD, LV oHERHD. £ 2 TR TIXHEEHE
ZUTD200BRBECHT TGallz.

9, 2ETRRELREBRETAZHVTER &L ETAVORESIT EPEEZBOREN
REEETRIOMEIZOVWTH L., RN LEEHEDETH 2 ABOFRICOV
T, YAy NHEBRPOZE D IRTEBEMET D FIEIC OV TR, KEILRFRE
TR, BB LETNVORIGEBIKZRR CTEEBHETED LI, FHOZKRIBRE
FAPD R FEHZER L CHREANOEB L BATIHEZRR UL, omRicE
S BEFOHMMRH X IZESS FHIE U — A RREZFA L 72RE T X MRRBRELR
Rl BRTE, IhbOFEEFHROBEIESHRICBECRKEEL 2 ZBEBSICH
LCHEBL, T0HEMMEERLE.

WIiZ3, 4, SETIE, ST EREPREEVDL-LONED LT, BREEFEDON
FERBIZHETAFRIZOVWTHLE. T 2T, BHAESSKRORS, XSIT@ET
HHEFAMBEFAL T, BIRRERIIBT2BRLEBDOBKELBRTIFEEZREBL
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FLC®HIZ

1.1 3IYFa—4FPF2 3 izkd3RTHWEDORD

T PDOARITEESERBRESSVAIALCE . T RTOBBIIF IEZNEL TS
HEPHRICRRT A -DOBEATHS. 1O TERIZNENR DR BT 57Dl
FOFRDODERTH 7R, BIETIIBEROMERHE & W\ o e R RN 2 MBI 58
WAPLHRBERET IO hotz. T, BERABEHEICRBIZONT, #BRE L VHE
ICBET 572012, BENICABOBRZERA L DHENA V¥ —T7 x—REB ORI
bhTwa. Zhd oK, EBIXVDIZAROEBEREE L THOERTHS.

ARIDE BRE) IAROEREIETIHBECRITITRY, ROV ELTEDOOHTE
 DEFEBBC X BHEFOMBHIE DR TW3. 2O ABORREIC X 5 EHINE & HraE
ERITT2BRETLEIAT L Pa— 22V TEBELL LTE0oNRaryEa—F
EVarThD. arta—F Vs rZEE OFERD Y, EEIERMRBTRDh
TV3EH, TxCERBPFET S HMI3RAEERTH L2030, IRTWHEETBERT HHE
BhobbHLHRRETHS. avrta—F Vs il > TABD L 5 72 3RTW AR
HERRRTENIE, AFP V2R F 27 CHRICIERT RO RA VvV F—T = —REBET
BILENTED. ¥, BOABREOBEXZEE,OHBILT, ava—EFS57 10y
7 A TRIEBNZEMEE T L B TES.

—RIZZ L E2—F Vg XD 3RTEMEORBFLIL, VA TEBIZE>TND 3R
FTEEFODER 1) fMTHBH, 2) FOXHRF, K8 BExEZLTWSH, 2PN
KHETDZLTHD. — BRI —VOBRETERIZS XX ERYB T - TV D ATREMD
H57D, 1) ZRETHOEIHELVEETH 3.

LiL, BRIZEABRE DA ¥ —T7x2—AD L 51T, BEETABEOHEROFIRSCE
BE2HATI VWO RBEEZELEE, ARICE> TWIWEICETaEmsFATE? D
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T, RADOYEL Y bIROLES P ERICHEETE 5.

1.2 ETILEAVEESHYEOBRERZBOHE

BEmoYikmifz SWEOBEET NV E LTEREAL, 0O 3RAHREESE, BifExEE
BOLEET DHABERN LT b TE 7 (2.1, 3.1HTHR). AlEHEOHEIZS
WTHRHINETCIESERHERRENTVAY, ba—<wrf ¥ —Tx2—RADX RIS
RAaE22 L&, ABLBHO LS RERMB BT 20E0 3RIEHEBBLEIZRB.

BEiED 3 RITBIR & BEOHETBIIZLUTIRDIT 5 L 5 2ERD 5.

B, ERLETAORESTRELN L THS. EFAZANVTBRRERELHE
T2, BRFOEDOFEEBRETND EDEFITHIET 2P ERE LRTHIER G RV,
LA L, ABIOBXILEL, (737 0—Va v ObBREEIET 52D, ZTRICH
HTE ZERBEERDRV. Lad, MSSTICMEY bOREEN D BBENBV. Ek
OB TR RSB E S bOBEL, EREOEHBFNIK L COBERIITHITS.

B, BEWEROLEOBHRENEL, HECZKRHEREZLELTEILTHS.
ABOFRIZBEHOAELYWEORE LT T23 AHEEICRY, BEHOTEBIELZ L OHl%
ZEZERLTH, FRBRRESBOEROREIFTEDLDOD TR THS. BENOELNSRON
BT TRELCTREEEL RNV I, BEEEIIIERBESRVED, BRI
BBEERS Z L HHETIIRVWED, REROFETIEOD TRERFEREZLNEL T 3.

F=0X, BIRRES CRIBRAERICOI > TORITIE, BENIERICH#EETE RN
LTHD. AMEOBRICITMEAZRH Y, Bib o> TERIZHD Z LR TERVWFENRE.
R LBEFRRICHELLD L7258, WEROBHESELIZKEL RBOIMAT, B
RAES CIXETERBR TERVWEDICRELAEOBHRENREL S, EROMREITITA
TVIRNP OO IRICEREFIA L ZEEFELDH 20, ARITERBTLEREEHETED
ZEhh, BRICOBThDBAETHL EEZZLbNA.

TV L ER ORI T OBMEESEEIEROR RO DI, WEESO TN EKE
C3%BE1E, EXNIZENGEZ TR TERTAHILERDY, TS EOHAREZ VNI
T5. L2L, boPLORKENRIMAHEEL B2 TRBITIE, TOMHHEEICE S DT
BHOBIEZFMTII LN TES. Leho CTEOMEMROBWIEICEMZHIEL TV
i, T RTERRLRS THELWHEEEBBRONZ LEZLLNS. BEBIZW O1OTH
BESBRDIBEIL, OEORBERT, LY TREEORVW OLDEHOZZEL T
JiE, EENRBEERERO Lo ENTRICRS.

FTe, ERRBRP D2 TWARLTY, IHHEOKRENRBR (BE, K&k %
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AW RENZES (BfmAECHE) B#ETES. 2207, BREEE L TER
DHEZHEHEEL, WERELRETS. RIBREHE LIS &T5L, HBHRER TIXR
TERDOPLRVOTAELREDOEICEBKESE T 28, AMER CBRMOBEDEL, B
HAERE &2 FICET A HNARR D> TVNEND, Zhi AVhiEHIRE BB O
HERETES.

I TEMAETIIRO L 5 M ER VS (R 1.1).

1. REPRBRLEEZOMYHED L BATHR COMEZRAOFERNY & LTHW
5.

2. 1 TOFR»Y ZHA L TERBHE T AERORMG ST 2RESTS.
3. REENTIEST Db LT, KEPREBOHEEEITRS.

4. REMPRHEEEBBONED, RIZHEIZETIHKMEZHANT, HIBLATHD
R EEEBEETS.

5 WEZCAITENIBEBRICHF L TZOTaRE20IEL, KEICERRHEEIZENS
FTwn<,

ARILTIE, TOXS5RKEPREELRBIEEL TV ZEI2XoT, B OHEY
IZATREMZ RE LIBR E BB HET AHERET 5.

1.3 FWXDOEHK

AR TIIATEH TR~ S &, BREEEG D b BEHMmED 3 R L K%
HETOMEL

1. BB LEETADORGSTRONE RN & TOD, BEORKENHEE
2. RIS EREDREBR DI o7 b & TO, TR & EBWG OS2 HEE

D2EFECOITTRTS. FRXORRIUTOLOOFEIZL > THEEINS.
ET2ECHHEOMEICSWTHTS. =2 CIXREN 2Bk TH 5 AROFERIZS
W, vy MBSO E D 3RTEEBEHEET ZFHEICOVWTHERS. REIRBR
ETNAR, HEEETAVORESTOBKRERHZRATEENHEETESL LT, FHEO
ZRAFBRET AN RAFEREER L CHIREATIOER L BETHHFELAVS. £
TeRERICE S BEROTE-C8 & X3 FHI & ©— L REEZF A L =BT AR MR
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1.ROUGH MATCHING Phase

Wit & T A DKIEST
KE DRI DL (B D)

2.REFINEMENT Phase

KENREBHEDOEE K L BHARE)

Observation
. Rough
Initial |
ode
Refine

Observation Observation

«Rough

Refine

A

Constraints of
Shape and Pose

«Rough

Refine

/7 frame

B 1.1: BEiMROTIR & BEHERIZI T DHWERE L EE A E OBk



REZERTD. RO0FEZFROBEINESBEBRICECEKLZEC2EERFNIICR L
CHEEL, EOEMEERT.

23K 3, 4, 5ETIH, ST RENREERLI-Z0NTH LT, BREEED
WH & FRICHERE T 5 RISV TIATS. EF3ECH, BHAESEBORS, KSR
B4 B B A TR L EBOREICHAT 2RIV THTS. © o TIREL LA
RELBENT A—FZRICET B E LTERL, SHARCHEN LB LB
HAETAFEZERTDH. 4ETIE, SETRRIBHEDOHMEIAL L T A NFERNT
EFTHFRELOEBRPIETL, BHOKBIHIELRT = DBEIKMIC L > TEL HET
S RVEEARDS L ERLMCT S, £ THETHE, 3 EOMMEMLELEE A
TERL, FREROREERE AR L T—RER R X OBk S PEEICE > T LItk -
<, 4%’6‘5&’*‘6%3%%%&‘?‘6. BRIAFEZAWEEREAZ BT, TOFEDEEZT
¥,



B2E

FEOVILIY FEIEGN D DEBHTE

AETIX, botbHEREHWEL LTABOFEO 3RTESEZHIBHREE®»OH
BT AFEICOVTHLES.

2.1 BEHREFTFROEDLY

FRVEFBLBVVOEZHRLEVEBERERTFTILEZ Lo L HRBICHAVWOLNEFED
VEDROT, FRY ZHBRICEBIB S22 B8 TERR, BT VEIBROA &7 —
7z —APRBETE 5.

BXFO L) REER2GSEBINT TR LIX, 2IRITOERNY — OEBBINERT
H5[1)[2]. LA LEHEMRFRY OBELBRIT S5 7-DICRFROZRTEEOHEENHE
Thd. o

FHEOIKRALBOHEIZIIRE L QT TZHODFEERDLS. U2 F—Fu—7
DEIRBEFEFTIFE[B THY, ZLTHLIVEDRaryEa—FEYa OER
ERALEFETHS. RIBEOEE, T 7u—T%EET30ER’LY, flATRLED
F—R—~y FRREV. THRAEEOZ—FRRECANED Y OOFEREND X 54
BETIREELLRN. ZOREBEDA LV Pa—FEVavDFECI-THETSZL
NTED.

ERERACTRREOSKREDEELHET 2HEIL, FHEOSKREBRET AV EZMBE L
THATIZ LR RO THD. Z0LE, EHENPOBONIHFELET VORI E DX
IRSTBBEBILRS.

HEICHE ST TR DL, v—F 72l LEEE, BUSSFEE2 L AT TEHE
TBFE [4[5][6][7] e EBBHBZN, v—F VT ERAVDIZ LREOT—F7u—T2F AT
BFELRBOBEARDS.



framel 2 3 | 4

5 6 7 8

BB X THEL, DO I N—Ta UBEE D,

X 2.1: FHEOATEBF|DOH]

EHEOY 7Y v ZEBRNICERIZD TR LIEIARV E WV IREE AV TEREE#ZIE
BAL, BRI COMEBRLEBEOANDOENSBEAR EDERENT A —F ZR/N_FE
i L BEET BFE[S|9][10] B 5. A TTF 4 BT u—%2FIHLTAKED 3 RTED
By xR HET 5T [LA2[13)[14] bRESh TS, LALBEOFERY ZET 4L —
FMEEOHBTRETAEAITIE, TOREFPZLTLHBRILZLARY. K2.UHIRT LD
2, FROBITEHEICENLTSE. W OrOERMOBERLEIIREINEZLITLST, €D
FBICHY T 2 BEAERT A LRAIICHEALTLE ) ZERHEBICRET 72D, EEFID
EFADEBICKIET AESEETZ LI L ARD. DX ) EAICIIFHROBINCE
BTBILERHY, FTTFAINTE—DREBIES REDT, THLDFETIIHENSTR
EEREIZRD.

FIN—Ta VIR L THRIRFEL LT, BRETADLE X b3 EE8EMEZEE
BICAERL, 200 T AAY ATy b (K21 KT 2HEAERS 2 & bEVEMZRE
TEHIATY by F U [G|[16)17]) B8 5. ZOFEIAAV ATy b EBRET IV
DHRERHENLDDONLRL THEREHENTEHDT, A7 N—Va VBRI DHHEK
REWERITR I ICIIEERT 7e—FThs. LHLIOFECIIN 2.27 T BERAR
HB.

P, ABOFHEOBBERKRE VWEDIKBEREMIELS, —RICERRIIHAEZN TR
V. [18] RS HIEE~D IS TBECEBREZRET D a— U AT 4 v 7 ZFIHA L THRE



R L ‘ RRE A2

D AN AN FIN—Ta L OlDiTEgL
%%ﬁ%gﬁbﬁmw EFNORICBERER B S

_MEonaEE

ROEER3
—EWREEED L FOBROEERRAEEIZRS

B 2.2: FROZEHEEICE T DHER

ZRZER LR, BICERIICAROPoBE28RATHE, A7 N0—Va X TEED
ERP ARV VT y FRROBETIIRFTREICHD Z 35 5. Genetic Algorithm %
ISALTIRICRHA LR [19] BH 28RV FEEOKRE SHRMEIC2S.

[18][20] IX= 2 DA AT ZHVTEBERELRELTVWDEYE, FI7A4—Va VBBETEE
WKIE—FDOA AT P LI3BBITERVWBOBELHOT, BIRHRELFE CHBEICRS. AR
HIRCTHLEBEHETEDIILPOBBICLENSAAETHELEBLOND. £/, VAT
DEIIDPBRNEFR R RELSTEDZAY v M3H B DT, HIRHEIC L 2HE O RME
REV.

(72, BIEOANICH L TRRERIEENEOHROERIIZEIT D & 46T L HEE Tk
WEWSBABRHB I LHHBEL RS, ORI —RRICHERICKRKT 20T, @b
Ox%E LT IEENUBROHEEZR T A Z LN TERY. ROV F—T 2 —R~



HAZE

X 2.3: Y IAATV AT A

DIERAEEZEZD L, u "R MEORHERIIEERRETH S.

AR, AI7NV—Va VIERHATEB LIV ATy ey F U ItESNT, HRE
Yy NEIEBNLFBOZRIERBEZHET S, AFAETRETERZV V=Y by
Fr 7 OMBEREBRT B0, UTOFEEZRERETS.

(7, BXOTFH»LTHEEORVVERLELNICHER, BEE2TRO2L T, REELY
B 5. £, ERTICERE I 3R L RBEMOBBAOR LT 2N < 2K
EL, WALZ &ICHE LR8BI 21T > TGS 2RIET 5. FEMICELTE, 8
BSNBEEBOL L CORBEMOEME-EHEREEL A, ER2BMOFTMEELHES L TE
BRBEEZITY. 3L, E—LBRE2] 2B L TEROHEEMEZRFLREOHE
EZEITY. ZHICL-T, BEOAHIH LTREBOHEENSRY ThHo THHERBEITDZ
ENTE, DERBERKIITOBRVZER TIETHI LN TEB.

2.2 VILIYMRYFUTIZEISEBHELLEOBE

AR TEK 2307 T L O REBRAAN AT AEZHVWS. FRov Ay bR LR
TWEIREREZERLEL, FREE2APEENICBAS L5115, E—RIHERIICK
AEEETIINIMEOEZ FNEEICR LR, I TRUHHEREXZRTVWE i, Bk



Ty MEK

AB o kb

LR

K 2.5: Yvmy beoF U SICEI BRHR

10



R (e IR EMILCEAZEREEICEATICEB LZEE) HHEBAHZIILD
5.

Ra DFEHETHAVBEREIA, M24CET L5, FEOME, 16 E0EBIHKLS
S ORIR L A7 23 BB E (DOF) OB, =5 IRHIEES DEFHERORRD? S 2o TH
. BETNVIREZRZS>TERRORY) T TRBEEND. BET ML, BRTEROE
BHEICAVWSIPLEET VL, BIRATRAITERVWROEZICHVIFERORY F
P25, FHEOLBIFENBLAEEHAEOEY M XoTRBSh, Z0ETAEA
WTFRDOLY 53500 EB0OREERFZERNELZAVTERTIZ N TE S.

AFETIE, TEEOCLIZEHOIAITY NEEBEBREFANLLEKRLIZERL, AHY
NTy bEOBEEEXTEL CESEOBVWVEMEZ ZORLDOHEES L 15 (K 2.5).

UTFEBHEONEFIELRT.

1. B v—A0BEBZATTS.
2. PEOMELERFEEZHETS. BIOOT7 L —LLSNT 4 ~.
3. ETNVOBRERZOMILEFTS.

4. M7 V—LDHENOBLXLONDERSFEREZAERL, ANCHTHFMBRNL D
F—DOES.

5. 4 THLNT-BEMIZHOWVT, BiIi7L—201bEZON3BEBMEHEEAERL, AD
WX AR LEVELL LD L DERBAT, BEME LLCFHROBERMET5.
LLLEVWENL LD S OBRELRRWE X134 TRAFEESYEHNT A,

6. BONEFROUEBEENREDEEIZEL CWARITHIT4~ES.
7. BohEFROBEEGOFRESEL LCOFMELZ L, BT ELETREST 3.

8. KAl%Z 1 7V —AEDTI~REAS.

2T, FRoV Ty MEBEHLEDL LWERE FEEZMET S (2.38)). 3Tk, 27T
HH S 7= ZEROFE L PRI OV TOHHREANT, FEETNVOBROITLRE L LB
HAEE L L TBL (2.48).

4,5 DAy Mk L THEEEOBWEREHLTRE T D AEIT,

(A) FHEOR SR L 72 2 BBEMIEOAER (2.58)

11



(B) £RSHIBEHD, ASVITy MR 2 EA E DT (2.65)

DIZDIZGTbons. 21 THEREL I, FEEOH 3BEHOBRRERIIEAKTH 3.
FEREREFEHOBREEE L AR T IAEDO 2 R NIFBWDOT, BEPIIRELZERTIERK
ERABOTLERDS. £ZT(A) KBV,

(A1) BEAEOEBICH LTI ATy FOEBEA YT 5 EGHRBEREMOR
4 (2.5.26).

(A-2) Bi% FRICES FHREOHVERBIEOREERAER (2.5.38).

DENEEZITS.
KiZ, (B) DAEBRIZIIERFEDO L SCERYEREET2FIAT SO TIIRL,

(B-1) EIZDOWTIE, 1d4H LBIRE ZR L7251 (2.6.15)
(B-2) BIZoWCIHE, YAy hROEROSEIC TS -3 (2.6.38)

2175, ZORBEBLETNVOKBLORE (2.628) 21752L T, Yixzy MBERD
RATHvAxTy MEROBEEES2E L FHMET 5.

7T, FHREEKOESEEZTMET DI, FROSMMICKT I MEEEHEET S (2.6.46).
FHREEOFMERELBVEREZTO T L —ATOEEDHELERE L T5. I OFRME

D, AAVNTy Db L TOFRMTERBEESNS IHRBICL VRS, ERIEEINEHEEE
15, FRECOHMERLEVVERHELTO T L —ATOEEDHELE LTS, ZDk
E—BRICHELTEALBAR, A7 NV—Va v iZ o THRICEBHERER D B HEAITHIGT
Dbz, BEEOBWEHEZVW OMEFELTEE, ThbhbTHIESh 3 EEEFDOET
BOLERRT 5 € —IMREREE AV (2.74).

UTOHTRELBONFIZOVWTHTS.

2.3 FHEIILIv MFEOHEY

[16][18] I ALDOTREF AP LEBEOBER L RIERI ATy VEREERL, EFN
OE#BEAN Ny FOBRYVEBEZAVTEROBAELZFM L. ZOFRERWVIAR
BERFTLET MOV T H EOREFEREAERT 27T CHRENRTRETH S &V ) —iEE
oW, FEMEDODHEMOBRRFERIIMKLDOT, FEENFEICELRoTLES.

—RICHEEEBEEZRFOET VT, REHEDZIR—YOLRBIILEORBHRESE (L2
KHDINRE)BRET DD L, KIZhHd3—Y OLEBIRFHNLZRTEEEZEY H

12



K 2.6: x>y MEBORH

FEARENEEL NS, LiioTAMRRIRIEMAE b NS BaIE, Z0%
BEAOTRBOTRMEREL, £ bl s Y OERLTET ST LA TE 5.
ZrCARETIE, b LOERE L TR Ty FED b ZER OB 5.
FFFEOUATy NEREMELT 5T L CLOBRBERNT S, SRR
Y0 B8 BB OB BREC B 5 B A R OMIEI £ > TR, RS IS5,

1. BB OBED DS E T M 5.

2.

SR BRI DA P U R D, B EOS A 1K LTRER D &
O ERH OB w(i) EHET 5.

FEATORBOEL THETOER L DAL EWVEN LR S (R 2.1), BEAR
OWALTS. %5 TRIFIZ2~RS.

(i—1)- w(z)/%w(y) > threshold

2.1)
i BB O& (2(i), y(i) KT BBEFEIE 2617 L 5 1
af zl—k)—2(i+k) . .
o:{““n (i) simhoea sy

3 (y(@ = k) —y(i+ k) =0)

13



(a) Az r=zy b (b) HhH Sh -5
B 2.7: fhi S 78R

(a) T BIPA (b) HifH T RVEA
X 2.8: FEMEOHHH

TOFEME

ARz L Y
HH LB

b o & HERATO
FEMABEIC P
BHR DR BRI O
FEMELTS

B 2.9: FEMENHH TELRVEOLE
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. 2T, BlllE RS OERSE TRFTICEIBALT 2RI NV < T 4 v F (Extended
Kalman Filter: EKF) #8fA¥ 5 [31]. R44IKDOL > THBILENS.

oh

Yo o (¢, — T7) + h(Z;) + wy (4.12)
Ly i’t
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T T X2 ZRH -1 COWREBDEHEE Lz L XDt OFRIDOFEHET
&31} = Aﬁt~1 (413)

ThHd. HEDFEHEL HGBOEFITKDOL 2%,

{ﬁt = ét + Kt(yt - Ct:’it) (4.14)
Pt = (I—KtCt)Mt (4.15)
ZZT,
M, = AP, \AT+U (4.16)
oh
K, = M.CfCc.M,CT+w)™, (4.18)

PLEicXvR 31290 O, N H, OFHRBETE 2. RICHKME F, O%SIC2V TR
HTRRB.

4.3 HHNIZXSHEEDMDEIE

328 TR AR 7=FHHAE L FMOBRIZ OV TOHIBMBEERD X 5 THREAREXRTE
By 5l

Oming < 0i < Omazg, [0i —0;] < Aby; (4.19)
Tming S Ty S Tmaz,is |Ti - le S Alrij (420)
BB RERCLDH2 61T, FPBODBRILBEZXDZ L TRBICANTV T 4 NVFITHEAR

At ERTEBH, AFECIRSRIC L AHRERDRER LR, [24] TR 4.200
LI BRFERE, BRI MICHTERATy 7 EE N ZEALT

g(x) =X =0 (4.21)

DIZRE L TEKF IZHEABRAA TS, LBLIZOFETIE g(z) BRETH A IZ2NT
IR L2ThiZRo 2. ZoX ) TRBIASh MBI 4.1(0) ITRT LI, B
B2 Z<BVFERTLOARY LIV XRVDT, Al R Ar; BREWVERORAIIHG
Seih B EREIT R L2V,

YRR OI8O EDART A—F OV TOREBEEAVEZ L b TES
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AN / 25 v 7 EK

K9 & e IR

(a) 25 v 2 BHEEFE & & OREA (b) 8% % R TR L7 & & ORIEA

4.1: PERFIEICB T 2 REAFKI DY Fv T7 ORIRE R

MOFERE LT, M41D)IRT LI, FEXOHNE LY L BREOERSMTEE
BTN T A NFITHBPADLZ ERBZONDN, TOFEROE 2O E &KL
TEEMETSILE2RKTS. 75¢, THIBLY bBRROBESHS/NEL 2B L
WHOINR o TANEOHEL, r OFRRBEZEOSEP O THSZ b, RIZBANE-
L BONRL THHBZEIT Tr ODBHINEL Ro T FEENEL B, Zhidflvz
BRICEBR LU THEEZTRoTWVWAZ LIRS, LEBSTTAAZ Y L TIZBITHRERX
HAIEA & ROV FBRLETHB.

4.4 BEEGHVILE232HIYELYE

AN T4 NBCEDEERERSATEOLZDZENRTES. Z0 ) HifilkIRME (4.19).
(4.20) AT RBEOFH L HBMEHE TSI LIL Y, HRRGERSTD.
R (4.19),(4.20) IZ—KRXE» 5

pre < b (1<k<K) (4.22)

E—BILTES. LERo TERMA CRASNDIHEEHEON M % EE gle = by THY
EoT, BYOWHDEHLEHBERDNITIV (K42) . LhL, —ECTTOHK
EHTCTHYOFH EGBEHETH0REEROT, —2>THOOFETIEEFCHMEY
o TV HEHBTELT 5. : _

TIT, q,, ABQ DERSHDI L, ol < b OHKIERHTRIROTY
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A HIRIFE S BT
P x < by &-1) ~Kk-1)
t b Qt )

—_———1
—

7
Vo
Wil & 72 L

il % ® A®
?%f:j—ﬁﬁiﬁ (qt aQt ) %U;’f{‘jﬁﬁé‘%

4.2: ESHOGIY &Y

q, tOBQ, ZHETIHILEEZXD. ZOMBEIIROBEEHL
e = RW_%TT(J: —qp_1) (4.23)

Wk oT, BEESICETRYEEFEHO0, s8I, H#HHREX (L0, --,00T2 < ¢ DHE
WRETED. IEL R, T I3ERITSI, W i3ATTIITHY,

TWT? =Q,_, (4.24)

RW:T g, = (1,0,---,0)7 | (4.25)
b, — T

o= —% i1 (4.26)

(@{Qk—l 99k) :

EHET. 10 okbi D ONFHFOEE u L8 S 1

2 C% Ck
o= —\/;QXP(—E)/U * eff(ﬁ)) (4.27)
l+gpu—p? -i=j=1
0 - - - otherwise.

L7232 ZheX (4.23) OREHRTH L OzDEEICERIT,

q, = TW%RT#""Qk—l (4.29)
Q. = TW2R'SRW:T". (4.30)
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% 4.1 ERCHEVEEREE - TIEME (1)

=E | HN |01 — 02 < 7/4, TR | B |r1 — ra} < 40,
|65 — 03] < = /6, |re — 3| < 10,
0< 0 <3r/4, 30 < r, < 90,
0< 0,03 <m/2 25 < 19,73 <70
PIEHEE | BAE £0.2rad I | EfE £10pixels
M | 0.2rad® I8, | 400pixels?
B | BESH | Spixels?

L3,

FIRERAIOWELEE q), HEIBRE Qy L BNT, LEOHEZTATOELITHOW
THRHCETTIE, MOV EVEOEE L, = qx LB P, = Qx BHBOND. Z
NWLELEHERDOT, BEEXTEIETIRITEIEDIE, bLOEJHENLDO-NT )V
X B ¢ IR EWFED HIRIZEITT 5.

4.5 2B

I TAFEZEM L -BHmEORIR L EBOHEERZ R, BEOOHIT2KRED
S3BEHERIZOVWTHERIC I BHEL I 2L —Ta U 2fThoTz. BlHlE LTKBEE L
ROMNBER 1RILTHEOLND LEEL, FHERICL>TER L. BRICMZS /A X1XH
BHTABIEHED /A REFEFIC LY RESETZ. 7ok, BEHED 1 ZFRITOBEHIIR
RCEEBENTWS L Lz, FIHfEEIIR 44”7 Lo E X T2,

I TYHRCETAHEE LTRALTRTHINZEA L THEZITR > LRBRER 4,41
Y. R4ADEBIZEOERETHY, TRIHEOHERTHD. K450%, B3V 7 (bo
EHREDOY ) OBEAELY I ROBERROT S 7 Th5. BRIIEMELZEL,
=7 LRI TN ENHREDFEH L HERL TS (HIT 20 DHEHEZFRT) .

K443 5512, BEORBIIEIV VIR TrL AP THEELTHAIZS
b BT ((a)-(c), MERRIZZ I 2o TRV, E20 7 L— AR TIRHEEIEMR
BIITHhTHE, ZOROEENRARICRo. THITRITENBRITERNZ LITHEK
TRWEDLEEEDTZDTHS. £ TRETIIZ ORBE~DOHLIZ AN TR S.
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(a) t=1/ BE (b) t=1/ #e
4.3: EB 1 : UIHHE

(a) t=16/ HEfE (b) t=18/ HE1& (c) t=20/ Ef&

fl

(d) t=16/ #52 (e) t=18/ % (f) t=20/ #e
4.4: B 1 : EKF L 5H800 L VBT X BH#E
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(b) r3 DHERE & 4YEK
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B 4.6: EEOBRNFTRERGE

\ B T micaimre b8k
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screen -~

'

A ERFOFHIA

B 4.7: BRI LWL T SUBIEEDL 5 HE
4.6 BEHEEFBOERICLDIRBEOHE

EKF I3 R VAT AORBELUCT ER VO T, FifiOERTRLE LD ICHEAK
Ko TIIHERBHEORELBR TERVILEDS.

B 460X 52%BE, VI BRANANRSTVED, FRUICANS THEHOEWNT, AB
ORFIHBOFREENHS. L, BEDEKF TZAPBOELLLD#ELMAHS
TERV. ZHIBE h(z,) ORI L Y BESHIZEETH B DI, BRIz -
THEHE LTHAETSIZ LICERT 5. ' ‘

[35] IXFHR B AR EORFBEHET 20 TIIRL, 7Y 7 [36] ZFIALT,
E DY TINTEGHDHHERATIFHEEREL NS, ZOFERERICELL OV
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y=h(x)  BHOL, &5

BRI Y '

WeREmE

THsm X X X
A B

4.8: BEOBRBABLIR OREE OIRF

YINERHBELTHDT, HEROHENDRENS MORZENDRKREVSDIZITEA LI
<.

ZIT, AMATIIBEROEKF T L AHEEEXD. H4.60Y 7 BBITBIT BT
A—Z R TCOBAOBRBILDOETF, RORZHHAOKEEOREFEH 487 T. K460
X5 RIEREHEOEEBNER TERVEAR e —INARAERT A—FE{LBBRZITL A
EREERRV. ZOXIRBEIBAE h(z) OIS LI IAMETEE 33, 20HEHET
AR 47480 D A, BD2 HTHRILBTRETHD. TOKR, K48FHDOS I 7ILFRT
IOCBEEOLENHBBLND. ThbEZThENTHISM L HEES L TEROHESRH
Bbhs.

WMBEELHDLUTOXLIITRS.

1. i BB OB L

dh,
Lo~ 4.31
20,5 =" (4.31)

BRALT BHEITIL, UTOLEEZITHY (0,131 FBDY V7 ZEEHNHTTITO
BENTA—F) .
Sz 2L EOBAELT LHBLIENE LRV, 5B 1 HFHOKES h(z) DT TORMTELT
(BRI P THBZ L IER) Wb LSRR TEXWE, ZTOEHETIEREOBRBELS.
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2. EKF OF#l z, %5/ 5.

3. iBEHDY U/ BEEICELTE, EXHITRDER Y™ 24ERT 5.

4. 2, ONETBEEZ ThEThiT 3.

5. EKF ZFAWVWT, 4 THLNEZZNENDORBBEZ TR/ LHESTS.

6. 5 THROLNIEENTNOHERBIIHL, FHICLD0HEIY L YVEITS. 2EL, kK&
KHFZNND bOIXFEN & HR L TEATD.

LORBEOKER, TRTOY 7 BEE L IZEFITRERIC, BRK2"HE (n: V7 0%K) 0
TFRPERSNDIWEERSHD. ZNODHEHEZT X TRET IR FEMNEZD
T, THSHCESS BEHCOVEHIEOLEZAWVWTEEELZIRM ST T5. REOEWV
LbONPL—EEDOHEEDHZREL, TALIEH L TROBIOHEEEZITRY (P —aig
&) .

4.7 =RER2

ER1LALRETHEBOLRBHEOERRER AT, H44IMHHETHS. K4.10L
BRREOCEHETHY, TRRHEFERTHS. 411154143810V 7 LE3DY
YIZODOWCHEBE (01,05) L V7K (r,r3) OELERLES 77T, BRIIEELZE
L, =7 LHRIIENENHEDOEH L HBERL TS (D8IX 20 OFHEZRTR) .

K411 K4.12IC K5 L, 0 IXIERCHEESNTVER, r ZETNICERTERIZEE
FEICHERBIN TR, Zhid, »—FVRZBULTELOY VI PEERREEIZEN ST
=2HThs.

F18 7L —A (K4.10(e) 2R 2L, E3DV 7 DBRITEXDOBEBEEDIDIZ 2 HODHE
ERERINTVWEDORDNS. R413RT LI, BLTHH19 7L —ARXNiTT2
SOEEREFENTVS., ZLTE0 7 L—AICBWT, —HFOEEIXEEAE DY
HOFHKNLERAN SN, ELVHEEDHERE->TVS.

M4.142R5L D2 L5, r; DPHEREE IV LE,LoZZL22D LT, EEI
EANTHS. SRR RTHE, H095BEXIVREVY VI7IZK>THRATESDT,
ZOHRITFNABEZAVZERTHD. B 0030 7L —AIIHTTE2DY 71X
HEICIZEFETE-720T, RErn BERIKHEETEXEZ., ZhBK Y 70RSOMEM
Lo T3 it LIEEEZ L BB,
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EBR21X, ANTR8HT—F2+R B EREY—F VRIZONWTOHER ThHo
7. L2LIEEENT 38T —ZX3EVERICE TALESNERSICIIRESRET
5.

4.8.1 YVIROEEEIRO>TVWTHEIBNNS K BIHER

B4 4.15(b) RJAD 7 L — N OEDEREEZB NI RVIRBTHEEEZ O DIT L&D, 1y
DHBRRD T 7 THD. WENBIIBEBEHEOHEIDLEERTLEZDND. 22T
SR —EEUTCRTEERIIRSOEN O LVHEESBRCEONLLEXT, AED
HOWRBICER 2Bt 2E25. N4I50EROBE, FrerBRERELELA TR
WORENPDL, HEEDOHBIIELMLBRVOBEE LY. LML EKF ZAVWEH#ETE, Vv
JROWEETIZT 7 7R T LR HEEDOE EHBB /NS 2o TLES.

RN~ T 4NV EOWE L TOBR ORI HET S, BB OFEE TRV
VAT AIZBWT, AN T4 NVZIXREBART A—FEHFCR4LIERDO L SIC5D
%5, MOBEMIIARIE AT A —F OlERT. WHRCHINZERBRE®EZ 5
A—ZDEATHD. WHHETRVRFBI AT AT, BHRICX-oTHEENS & D2/
DEXIINDPR2D ylIZOVWTHELW. LER-T, HE0HLHADL & CBEEZHEEST
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5L, BETE3E—F (NOMRICEERFA) OHBRETI/ISRY, BRETEZN
- K (BBICEFRFR) OHBIIEL LAV Lo THKOBIR L ST 5
FHIRIZ L > TORZFDOFRDOHEII/NEL 2 5.

—%, BHBHEEBOHE, EKFICXo CTREESHILT 55, H4160ERDL 1T
2 OB B y ML T 5B F 2 C X > TRAB. Lo TEKF TIIYBM/IES
B2V FEBFELRY. 9%V EKF TEBEILEY AT AREEEREANC 2> TW
5.

ERTIHBRCEIEEIC Lo THAY TR ) £ XEMA DT, EOEERE o7 B
2L THEBEIIMNCELT 5. BEMERMNCERT 5 L HER D IS TRAERT 5
DT, BRESHLT AEERTILT . Lkio CREBZRESIZHT 2BER0ES, 7
b%£4m®§Zﬁ%m?5.:@tb,EWﬁﬁﬁuiiﬁﬁw%ﬁiﬁﬁék,/4
AEBORNWTHEDSBR EALANEL RoTWL. ZTHTIE, #EESEEZE-7ZEET
bHEEFEBTD/NEL RBAEERHDZDT, WOU U 7EOHENENID LLEDLNTE

‘ERICRBATE ST FEERITERVE— FOMBENR 0 IR B E T, BRITERVE— FOS8IE/A
L2538, FhUERELLRV.
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B 4.17: V7 ROWEEFPEE L BIRIRVGES

WD &R TERY,

4.8.2 BHEOBEBEFMIVERTESVHER

BIBRVARATAIRBIT DI T 4 VF T, RIEHTRARAZLICRBoHEEOEE
SGEBPEL 22T, SEIERBEZ AN THRECREECES VTV, L
L, ML ORABBER Y AT ATRSLTLHZ 5 2520,

V7 REZEEIVEBRICESHEL TCVWARETIE, R4ITCRTEIIREDY V7
BHEEE FITICRo TN TS, #HEEXERICHLTEVWAEEZ DD, T5EERBRICIZA
LBO2EYDOERBELTVARZLP»DLLT, R431DOEDNROZRLRVDT, B
YT AEEERB LIERTERY. THLEHRHHFRICLNAB LRV &V D H#
EV VI ROTREOHKMM DS L &1F, R4170 X5 CHWEZHEZ S RWERLIER
TERWVWREEXRD 5.

UED X Sic, HIREBERIZEW CHESMEOR L EELHET 558, EKF Tik
HE LWERRE NN EBboz. EKF OREZBETBICIRFERBOT 4 L F
YU 737 TR O BERDH IR, —RICHEREZANZ ) ITRHENEECTHS. £
T, RICAHETIIBESME L TORVTIERL, EROEREZHRHAT S L TR3120
TR LEERL. TOFEEPRETRRS.
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B5E
BRELEEZRWERRERBOETE

5.1 #FEELUE
AHITIX 3.3H TRAREH N
Qt = Qt ﬂ IT_[t ﬂ Ft . (3.12)

D QH,F #lRSF TR, BRELOEERL LTRET 3. R3.12902E'N I
EEDOETHE01D, TNEFNOEBEIRETHEBREZERZFLEWVSE, ZEFOH LD 5H
B ERICKRRT 35— RN FERRV. 5Eo THRE T,

1. HEFHE Q IOV TRERTOHEMIE

2. BH, HNEHEZTER HF COVTRERTOFTR IO OBEEICIE S ENhE
B

TRFA MY v 7 GEREBL, WEOEHR 312838 T 3.
RBLNIRT LS, MAKE TR EEORSICHENER Q, 13, BEIIEM
TRV, UL, HEERE[38][39] #AW3 &, O, 22 abiElkd, 2T
FTERECEBIHET O LR TE .

=T O, FPLE_ & AVLTF P, #ANT

(¢, —21)"Pi(z, —24) < 1 (5.1)
LERHT B, ¥ HF %2 & bITBEORER

Imi®, - pl < ¢ (5.2)
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Qi3 om0 b, TMESD
SRR D o L bSO

B 5.1: AR

TRHETD. m; XEDOER, p X TPEORINLDOLT7EY N, ¢ ZEZOHRELXR
T. BARESENI3EREZZRCS0REAEEIIN > 0 2HNWT

(:l:t — fEt_l)TPt__ll(mt — ﬁt—l) -+ /\|m’{$i - pilz S 1 + AC,? (5.3)

EREB.
ZOXIBREAKD YL, FEEMEIOTERN (1P, BE/NNICRB AT,

p = trP;y (5.4)
1 = mIPLm, (55)
G = m{P,_m; (5.6)
£ = p—ml B, (5.7)
= 3/G (5.8)
B = [Gu(3c; — &) —1{2(¢ — ) + GH/IG?c}(uG — )] (5.9)
Bz = {ule —€) =1}/ /[G*c(uG — 7)) (5.10)

Lt EDO=ZKRFER
/\3 + ,61)\2 + ﬁz)\ + 53 =0 (5.11)

LVABBRBNCRBLRDBIENTE IR, AFECBVTCHABERERHZOTERA LMo,
& CSHR.
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® 5.2: 5 A—Z D LREFROHA K

DIETHS. EELA<0DEXIFIN=0,F532 O, 2%T3 & P, 3ROLXSCES
Ehs.

ﬁt = itvl + )\lee (512)

Pt = zQ (5.13)
ereL,

Pt_lmimTPtT_l
= -1 : .14
Q = P -2 (5.14)
Ae?
— 2 _ 1

2= 14Ad - s (5.15)

(5.16)
Thb.

IRETRTO OV TEREATS - LickoT O, 2BHT 3.
TOEICLTEHINEQ, BEOERKQ, 25221082 &8, K530 Lo TRIES
NBDT, ROEBENPRILTS.

TE 1 R 512519 X 3FROEHFOB, R 520 2 EOMMTHALTH, HkiR Q,
RSN TEOEK Q, 252128 T.

TOHEAELPECLAFEHROEHRTIX, EE UL, T, HER/RYI/IELF 262N
TEBRIEENDD, ELLEEBHARSSREREZEATLEY. H5.20X5EBE,

2N > 0 OERILHEDN L O LBR [38].
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REIRNT A —F 1o OFRBRBHANEFHROBH TIIPHEE LV b ER>TLEST
W5, DEVRSRBEREESATLEI L, VU7 ROEBEHEBRBETERVESED
3.
ZZCEAFETRINEFETHLDIT, T A —FEEOKEE#HFRICHEBERD -
RRIE z7® &L FTRE 2 2 04 FELCREBLTEL. Zhicky, #HHORATHLTA
ROSMUITZABATH D Z L BHBITE S, foT QT P, JNAAFFH P ITML
T, LRI MV ETFTRRZ bV

g = {gmas .. gmas) (5.17)

P = {a, (5.18)

ko TiRk&Ens.

ZDHA FREBEELEZE-TRI122HET I IT, BREHLTHERE H, #8
EWMIETEE F 20X 520X 5K8 L, PHBRCRITS Q #5 Q) ~OEFRBET
HB. ERETIIBRBLRENR 41942005 %2EX5DTFIIR52TRATES. £
T, KEERLETIE, FFRBLREROR AT LHEBL, FRIBERORBRICOVWTIEIR
BB

5.2 BRAIOFREHEOREDY LHE
3280 Cik, BEZEALKL t COBH y, W T T A—FFERH ORFEL LT
[y, — h(z)| < Ay (3.2)
EEZ. Zhi
Y1 — hi(x)| < Ay; -1 <i<m (5.19)
DOHEETHHDT, BEIMD, TN CELURCEHEHBC I 2EHF+EA

THIZEW. LALAIRIERETHIDT, RI20FERIIRS52THRETE RV,
- 2 ZTCEKF ¢ ERICTFHBMHOFLATH ZRETANCEEIELT
Oh; — ~
yt,'i — a—wt(mt — mt) — hi(mt) S Ayg (5.20)
ERBLEVDE, ROXOLBREERDS.

SRy DREOERHYORICHER S ZEAIIR 323K RFREELEATLES. ZhitBlT38%
X558 LR ELZ SR,
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-7 BRlOBE

5.3: BRIZHREAL LIHE OTRR%E

B 5.3IZR 7 X 5 i, TTOIRIRBRE w3 5K & ML S N BRI & 5= TR
BRERRDZETHSD. RO OFERKIMPEHERNTHr OB Z R THRTHDITH
P57, BILOBBTRELTLES.

INEBSTEOAFIETIIR 54T T LI, FERBHEELZEBRL T, BB LEBEAO
BREREZECAEDLD. bo bRENREL2BDIL, HOBWMENTOFEIRD S 5,
ML U= 8RN X A HETEE

Oh;
8mt

ETCORMBERERKDEIATHD. 2T, FOAZBEILIXS20ZRDOLITEET
5.

Yei— (¢ — ) — hi(Ty) =0 (5.21)
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DRER G, RUEVEL Y KERBE LR<RBD, b L IHRELA—EORKICE
L, 20 n, Th 28T 3.
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BRLELURIZES T2 8ADOHEEEEERLEE—F
i

55 i TOE—FAMBEEATSL, Blly = h(x) REMRBETHE— FORIh BN
Y XERAPEEE L TLES. BRAIOE— FHETH E 13X 5.39505

I 0 0
-7 I 0 (E.1)
0 -1 1

EWIOIBELTEY (J1X2 x 2 BAI{TF), y OMEHFESBMNRE e Lize & y* iX
y(EE") 'y <1 (E.2)
EWSHBILES. /A A1T5 EET OxEt g O FOBICKH LTHEWTEY, T—F
BHBOEB CTHOELERC X AHEE2TI ERSSIIRLEL ) RBEOELITE TN D
LZpuN,
LOBLUTOX T 5L, HERIIEMTINBEZHRBETHZLNHRETHS.
Y DI3H 2005y & yrid, RE1D2 x 2 XM Zy; ZACT

W5y (Z525) vy y) < 1 (E.3)

BWIET. BERLERIRE20 (4, y)) FE~OREEH» L ThHS. R E30OMHHER
3 EES BRI LT TV A0T, Z;Z] &

Z;Z, =TWT" (E.4)

EERT 5475 T ZFAWT
Wiy =T ()" (E5)
(hF, BT =TT (R}, BY)" (E.6)
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LERTD. T5LERSNEEH g BUTO LS &) 5.
Y = ahi(w, 07, 1) + Bhj(w, 07, 7;) (E.7)

ERiL (w,0;,0,ri,r;) PEETHBZOT, TRETHS. RETE r KOV THITE T 55
5, BYD6KTICOWVWTIHERBEOHEDLLDIZY Y VT2 ETTH. HEKITE5D
TOVFY U TTHIE S = 15625 B0V 7Y U I BRRBRERLRD. ThETRTO (i,5)

DEEEIZOWTETTIH,

1 0 -1 0
-0 2
EE"=| ~1 (E.8)
2 0
0 -1 0 2

BRBE, (5,i+2) OHEAELSMNIMEO0 ROT, EEITIET OEARITOVTOREFT
HiELv. 20X 5 28BEEIX
10

-1 1

Zij = (Eg)
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AFRITEE P RRAREKRER TEFERICERPIC KRR TR EF IR T 2R
DEHRABROPBEO L LT R oeMAEZ LD HOTY. AHBRICIIZEITHA
DTF—<E R LTSN LHHNETIY, AFRZED TV BICHRBBETERS
HRUEZTEE, FEEBEXEILAEILICBEVEEL LIV ORBHOSERLET.

ARLEELODBITHI Y KERRFTEREFHERR L AR ORBRER, KRKFE
EREFRFONBEERRICIBO TERIPER L HBE2HEE L2 L 2REH
BL%x7.

B % OHRICBVWTIEF OB T 2 AHMREOATHBEHER, ZHHMBIFITITED
RERELEERESSAEEE LE. ZZRLEDERFERLET.

EAHFRZORFERFEEE IR CGRBICEDLIEFAEEZ L TTEWVWE L.
BHARZO P LR CEKICEIAFREONFICEH LERCHGRL THE, Z<OTREEEX
Lz, ZOMEAFFEZEOREDLRSAMCRARRICHLL I EIERBREBLTEL
DHMRZEXTHEE L. TIXEIBHELET.

RBEFCLOXZERIGBIELELL NEZENZCLPOOBRBE O THRHLELE
7.
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