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Bl LR FEARNHERRS GEn ERMBE . XH845
ROBIERALIS B T — N BERHK . BE= AR R BRSO R
PRHE, HixBA=HARANEERE GEFERL 2 HLE.

A 2 WEBIERES, ET LREstBE=90LKR, #THE
2 MP T, sS4 fy4b3E, BIFEVEN 6 b3 B RIS K REERENERGE=
BARART, URBEBAZELHKRATHE B UBFERHBRHN =4S
BRER. £, ErRERG=4MIRRN B MBS KRABBEAMMKARN R
K, BREAABREBE-GUIFRETHER, SELESCH=FFREe s
&, URAFRIE "4 FEA B HEFRTARER. B3 ARETHB R
BEEAREGREBAZHLTATHE B REFKAMEBRN=4%
EFEGHAER. PR S4 AFEFHR: HE B HBFHER LHBRE
EBBZHLIRATHALE (PR 41 . URERBE=FLIRETHE
BREBEFERAMBERN =4 MEFER PR S42) .

THERASE S41, BIHAE B EARER LHREEBE=FAK
ATHMNE. PES4 BETHRERNBA=%UIZR, BUESERAKE
B ERBRRBIEEREL 2 WEAEMBERETRE=ZELIERT, A
THAE KR = 4 LIRR TR E.

B4t TRE=HUIRRE 4B MBS KRBT A
EXRN-EE. B HMEFEABEERTFE ENREEBE=44FR GC
W AL B R A = AVFR R GC M FR . BRI RS2 4 ML E
= TREAERES S MAESAUE B HAKERTE LEROME SN
TMERF LU IR R BIREHRKIR.

mE 4 LEAK (D i, B5SHK B HEFEAHBER EHERENB
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MEFRAMFEALIRR P HRETAMERE S HELIRAR; RE, KB
PrRBEEFERAK 2 NZREMEIE, BEHBRER CRATHREERE
BT EEMEE 3 MBS R4 HBRERT. BS. BOEBRAETA
MR THRERREBE=HLIRR GC. AHET FiRMirEHRER B &
HERAHERNEERBEEHENNBE=4SFER GC T. &£ AT,
MR AR EP, B B ABFEAE PRSI R P EFEEAERKRLE 5 B
MAIRR R ZEIMARTHRIROE, HRTRAIMBRT X EER

(cross-wire phantom) i@ 1T Levenberg-Marquardt I 25t B K i+ H AR E P
FAMRER R ZE R RERXR,

Ve =My oMy e M, 7, ~aR (D

Hep, 7,0 BREBAEARTRKLIZR P AKNBENKE, 7.5
LB REBABZEUIRER GC HNERRE: M, M, HM,  2HHMN
B AE A KA FHEKALIRR P BBA =S4 IRR GC ZRIF = LIirEH
%P

HAR (1D HHE, 714 B MBEHEEHEBK EHEENALE HEHT
FAN A =g HFR R GC T.

ZIEHITEES42, BRBE=ZSESIFERETHE B BEEEAMEREN
=HZRBEFER. K-S B HBEERA#HBSNEEE THSE S41 i
FIHERBAE=SAIRR GC THALE, NI B HEBAERAHBRN=%
2% 8] B8y AR .

2, RS R S4, MEXENERS B REFKAMEBGRRERE=
YRR TS B EEFERHBESRN=4ZmMerBE. A5 HETER
A=A TH B 2 BESERAKBBRAO=HSEL S ER.

SeB, IR B REBA=HAIRATH B RBERIHBBRN=4%FN
BRrEBRMEEN TRESITEEY, WARH#HTHE S5 MEENMB &
BERABRGN =4 885 BRPRTHE, UHEROSAHAR
MR ETHE: SUHRATESESS, BIFETTENL 6 £ BRIER A= 4 A0 kR
ZTH B RS RAMESREN =430 8 5 RS TEEAE . ERGRALE
SRR SS B, AHN=Z#TRBSEGRALNMEARRITEE. SHE. £
BeFs . WIREZRMERLE, N\TREMERN=%S a8 5 RGN RE.
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B, KAS{E (Median) JEH 88 (3X3 B 5X5 B E)E A (Gaussian)
TEIE RS (8=0.5-20,%7R (kemnel size) =3X3 B 5X5 8 E), LERBE,

BE, HAE B HESERBRGN =g A BeEhERBEEFRE
DA RALRMREE, WRAHESH X LBAMARN TR WERFE
£ BUBEEAKER, BRESES2 E8 FATR; MEHESHERX
OEALRARKI TR, WHATSE S6, EIHBA=HMIRRE TN B HEE
RPAMBEGRY =4 R85 B EHE LS8 FiriAnEA.

Bo At THEA=ZHALIFERTHBEBEEARMBRN=4F s
A E&RHEBE AR R ERNER.

TE] S6 BHELRE: B OBMMALANAIFD B REERAKERY
Z4FRBEFER LN S, KREN, BAFZAEKN B RESEAKESG
K1 =4 =S [8) 2 Jr BB 8 b AR EMRCE B S61); LA KRBTSO BRI A LR
FiEARAN B HESERHEGN=S= R85 BE S, L@t (B
A—HNREE) , MERBELMBEREEI A XHERGRE (B
S62) .

B 747 T HERBES PMRER AL A RAHEAFEGHNTE
HEE. mE7 R, PRS2 BETFSE: KIBHX LA NI ANX
EHE R TR R UL TR TR R A RFIRE GBI S621) ; R K
WAXREZ B HEFEEH#ER CER S622) ; ERAIRELE/MER
& (PE, S623) ; WMRFIZIZFHEEL/NMEREZR, WHITSE S624, ]
e mEESE MBREBRTI A, BURES R S622, EX RS R UK
REETIRY) A AL E LA E F BB CER $625).

£ R, S621 B, FTEMKIERT X OEALETN MK/ X R AT AR R
CAR BTt AR AR KR R AR R FUPE . [ 8 7R T KB B 56 Lo BB AL BT X R 4 7
X E AR R ER.

BRARR VC KIS RASIMELITF B (Key frame) FKE X,
WHE 8 FiR, EHATER S622 Z I, BRXRFANSEMEBRRESHT O
AL RN ERIG M B ML LML B . KB XF 2L, TRIR AR
MRRKER, ERENRES TR B UESEARBRNERNERE, -
MEAKEETHEASEWZ EREEE . tk Z 58] L X MRS s S B

17
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RZIBRRE, T XA Y 7] AR iR s R BT e U Z il T A ARk
Mg, MTIESIT AR VC. 3K, XERAFRRERARR T,
AR CBRB SR A b, WHEEREEAL T A B REERTH
BBRMEEREE.

RS TR R VC 5, RAREZBRYIRR VC TEFHR 7 K%
B S621 T HIMAFRALSR R RS, B 10 FiR, TR 465 R K 4RFR AT
BRI i, Bk UUEH B BB ERARER BB KE
RS BARRAAbR R T AR EEFIA

Zit, STRE 7 KIER S621 KIKHEET I LIBALET X B i/ X 15 4 1 4%
AR R UK TR IR AL TR RN R FIREROT R

RIEHAT T P} S622, BIEZ/IPRIBAFRELA B HHERAKES.
BEEPITHP R S623, IR ASELSL/ MEREA.

B9 AR T REASEL MBRESHEIERER.

FTidRIP IR S623 BIETFHR: WAL/ B BEAEAMERKR LK
BERAEMBBBFLIFR THME CPB S6231) ; HAEEREHLET RS
HREMENFRERE GPE $6232) ; UURNMREABENEERITRIE
HRUFRRHEL IMEREG (BB $6233) .

ST BB S6231 MIBAT, KT R s41, EIAR (1) FrmmLiREE
BORAEREA B HBFEREHER ENREERMRGRLFR TR

o

ZJa, PITH R $6232, RIMEXEFIR AT RPHEMMENEE
KE. BEOHEREAFRBIRZTH B BERA#EBGR OB EHMNER
IR BB I A R A SR 8 B TR %M RS R VC TS MEERERIKE.
HEAREF, BB RAMEME (grid-mapping) &%, A&
RAFRRTHENMENGEEKRE. B 10 h7R-ETHTFHERLIRRT RS
BRAH _HREER. N THEZBRUIGFREANEME, EXBESZEE
HOBKTE X 18, R BRFE X 1557 7 25 B B MR B XHZAR T/ H TR E (1%
BREIZEEPOHBEBMEEFIRAE. ZEZNBRENTHEENZ
BRFE X R FE R RIS, et REZIH B BB A RAHEA L%
RARERFEZERLIFATREEN, NTTRBEEEINNENMEEK
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.

B iy, 12 4% BT B/ 500 BB B F 77 In#l(squared distance weighted
(SDW)HE{EE ., HERxRA:

IV,)= |Z:=0Wk1(17,f )l/lZ:=oWkJ= W, =1/(d, +a)’ AR (2

Hr, 17) AEBRBRURRTERERV. PREEKE: n ABALKET,
AT LMK X BANERERE: 1(7) A% B HBAEIIMFmAL
AP EHE K MREVKE; w,AE K MERRAANIE, 4, WNEH
AR RBMEEFRLRR TRV ZEEV WP OZRIMES, « AT AR
B/ESRNEESH.

RIa, PATHE 86233, X AREABRNERAITHRETR LUEB[RE
EENFRER. ELROEBARRATHEREAN, BTZHBENREXS
KAKIRE, —BAERASHERERE -4 B ESEAKBRNEE.
W, KRIEAF B RHEFEARBRNBENEER SBEEKERNEL,
R F/H—PHITHREUUERETHE. AREXAUOTHRBTRHE:
S FEANTHE, MAUZERAPOHREX B LR, NTFIZRERX
WRIREE LA E, RETRAEE S MBS EE T E AU HE.
MR ZF 2R AHEL T HEETBEZMKHBREX S AKRELER
BERBEBRENEER, VAR ZEEARGHENNEERE, B XEEDN
ERAF. EHTOLENERERZE, WRARERER R MERER
PKRFEER BRI, 4T MN B RESEFAHERUEF®IT LR
THE (BRIREIRIP R S622) , HRREBAS ANBENRMESL MBEB AN IE.

TR P BUEE R R TR EMIERMRE, FTUEERR
BREFIERER, WARD T HERNRERME, DEERARR TR EELE
MMERBEGRMEEREE IR . ZHEEHTERGRNA, FEREEER
VLB [R] AT < RAB BB E .

ERELSREEHRBNRMESL MRERE, PITH R S624, BIEMK
REEL/NMERERAT . KE DREEEF FMBUEER S, MRS
EE/MERERZ G, TURBEEHEE/ MBREKMERTABTA,
vl A AR —4 RAE=EA, Y= MR AERF.

AR/ ZFEAEL MRERKNARYIA R, PITSE 625, BIREAH
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R A MALE U E R A s FrBR. BEE TR ANAE,
LAEE BB TR Y AR B FEER RO, AlERR XS
W FARER, HRU A AL E KRR EREE T REETETE.

Zit, THE 2 KPR S6 FIHBA=HVFERATH B ESEAKR
B =48 8 BRHERA K AR EERIERE.

dofE, $hATE 2 KPR S7, BN FArERBH#HITERES . B 11 Axd
T XF b5 BB BEAT € B 73 LS BB X L EBAL B LTS B IR B . B3R S7
AETHR: BEEBFEAGEGNARE (PR STD ; EAGFERLHESR
br (IR S72) 5 FARE FARHRE A L Antn € R B £ FH A InTE AR N By SR 47 B
Bt GPRS73) ; URMERTEF AT E SNFIFrEREBL, iR
[EH 3R S73, BUMPATH R S74, EIEE Fbrtr € KRB I EHKE /B
K (FES74) . TEHSHMNHEBALSE S7T1 2R S74 T EE.

B, BATHR ST, NEEBEFARBRNARE. BIETERAK=Y
MAR T AThER: . BRI R BN A BR, FFEESENARH T 2.

RE, PATHEE S72, BIEFRMAFER ELBERFA. RIEETE
AT EHRARSRE EREBEKIELR S6 FiIBRRAIMNAELE R REE XL
MR REBRPF AR, BN TRIFPHEA S, —RENER, BZaM%
A TR X T RSB —AFHNFER, Ho] B RIERTEXH
EFAR, MBT AR AT LR %I L — A, AT LA ER—&E;
T RArA—/DMXEBMIERL, B8, S625 AR ELHERSE
R R ER, TRV A WREEREREXAIR DRI P OEAFT
Ao

Ble, PITHR S73, BE AR E SMAIRARE KRB IR AN
MFFFER L. ERIFER EHERMRLE PR S72) , EF BB LN
TR EAR A — AN RS (LU TR RAFIRE R AITAREL) - st
EFFEE L SEHR OB R VR E R IFR R ERE <L B — Fi5
FER R TR E =, NIRRT E RZBIRREE (LW THK
AR ERES) V, R, BAGGFERXBEFEXERREE L.

BE, NARTRERAMNMMIE SHMAIRrEREBS%. BADMIA
W E AN TR B KRB B S AT BB AT LIRSS . B3R, URERT
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TR WRXLEH TR OHALKFARRE ST E R BE %
B IEH, BAREEBREDATSE ST3.

&ja, PATSR S74, MEERIFRERBE I HEHKERN/RIA.
IR B ik FE 0 A brdr 2 KRB LAV E B HK B RArbr € A2 8
FIBEES . Proc Lo FRARHR E R B LR 2 1R f Bl T 70X e AR R o 2 7
FRROHFIFERBEBI. AEMETHAR 3) FitHE.

o = arccos|(V, -1, )/ (Vi - i) 2~ (3D

Het, o WBA=ZHURETHRERFEERBLZ AMEA, vV, R
Vo 537 AP & FArbrE REB £

B 12 ot TR A= E AR T I R4r BR UL R R _EARES Fbrbs
ERMAFIRERBENITEER. EX=ZANFIFEBRDPEE =N FbrRE S
A. BAMC, KBTI ES AFBZEIMEEE XA AB, B M C ZAK
BEEE XA BC, A BIBMARREREL N V.. BEICHAGHRERES
M Vy. R¥rirEREE V, H Vo Z BRI EA N a .

ZHTEHASETR ST X R iR BT E B O E.

BJa, MRNEEBSNERAHE, WEEIFE ST, MEEZEENMT
GR, WERENMDIRE, ATHREBHXOCKFAHALSMILEAEE, A
T A3 58 A X BT o SR R 40 4R Y = 2 A P s My U ot 728

Bk, o BT 0BT I 40 2R B AN R AR BT Se R I B R 60
HIH R =4 LS B

L] 1

% SEHES] o, XFH MRI 3345 R R B E A % B Frik OBk = 48 5 ik
MG ERRNEE. %I, XEE 1 IrN=485KNEERS
RM=AEEZREN/DMEFE, X=A28E 03846 21 % 8&it.
—f{L 24 ZHIBEMM—4L 28 SHBHE, B 13 R~ TERMEREFH P17
XREFHERETIESN LRI T EXA MRI FA K BH FR 75 518
MEBRTFHRZRELTHRNES, FIESRENRTFELEEGFER. & 14
AT ZRE TR =4 MRI $UEE, ZHEEEIE 512X512X233
#R, HTPPABERMAEAS 2.0mm. B 15 7~ TRESFES —THS)
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HEMATEESTNE —LEFNREHNANFRER, SAFEGH—
B RHEAEFRAREGN=Z4ZT AL EERXHE. B 16 RHTHESE—
HE SRR R E, HpEME L &E MRI B2IMARESR, SMELEHT
IRIEA K B 2 1) 5 0 ISR — BE B B AR B AR R AR R .

A 14 2 16 B, WLUERERE U BF RS LR EAE—D
FELE, FrRASEN 4% B AHEBEREERNTENZ M AE.

F1GH T RAMRIEAXRBITRTERMUO =0 ELME LS
MR LR — b MBS 30 R BT AT B4 R U BT
FEN SSKHIFM THRINFHREURFHE S HEE,

%1
F—HEFKEEX) F—MEFANREPRBYMESE)

LR

ZRE | ZHE2 | SRE3 | BHAE ZRE2 | ZHE3
MRI #38 63.4+1.3 53.0£1.5 |59.1x1.4 |66.3x1.2 58.3%2.5 | 61.6+1.6
AR H ¥R 62.6+£0.8 |54.3+1.3 |59.840.8 | 67.7x1.7 59.7+2.8 | 63.6+1.9
TEHRE -0.840.9 1.3+1.4 0.7+0.9 1.441.7 1.442.9 2.0+1.9
FHEFHRE -1.2£1.2% | 2.442.5% | 1.2£1.3% | 2.0+2.5% | 2.3+4.8% | 3.243.1%

ERMEEA 95%HER T, ZRPHM MRI FEMBH=ASHEE—
HEKEZRIPRESHNN: 08+09 mm (-1.241.2%) . 1.3+1.4 mm
(2.442.5%) 1 0.740.9 mm (1.2+1.3%) , HPFES b8 54 K B
MRI SR Z B FHE R E, LITRR. EAERR 9S%HERT, &
KR MRI HEMEN=AZRENE —AENRE PR MR AGEE
A 1.4£1.7° (2.0£2.5%) « 1.442.9° (2.3+4.8%) 1 2.0£1.9° (3.243.1%) .
7ELA MRI R U 5 RAE A BB T X =R EPATR I E R Z 34T
1, ME—REKERHBEATERREN 0421.3 mm (0.8+2.2%) , TE—
BEE AR E T EZ BRI RARMBETHIREN 1.6£2.2° (2.543.6%) . RE
TR U K A R BR AT IE 28 R B 2 AR & B0 T 8L, (B 78 MRI FIAE A A il o
ERMETHEZAEHBRREETEHANAE, dHEBNEE &
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2H P EBOHIRMAAENRELE B KERENIRER K.
R2HHTESHE (A—REXARKRNE) MTERYE (RESES
FIXIE) MREER. MZRTUEY, KKREFRARN S EEEHEY
HRESER AT BEM . #R £ KR AE R K926 848 55 & 3 ICC (Intraclass
correlation coefficient) ¥&T 0.75. KX KPR KREN G EBBIHKE
HEWEKIICCE (0.95F1097) , R-HAGEEFHNESTHMTEIY.
RERRA KR A BTIR R 75 VA B 2180 £ B B A AR XHE — L9 ICC & (0.80
10.89), BENGEHEHAERENREBHLARNESHNTEINS.

*x2
WELER Bz AT LM ICC BefE N RT R4 A 1ICC
€& 0.97 0.95
A 0.89 0.80

LR 2

EBZLHBID, ST RN PRERRRSESE . B 17 HRH
TULBAZ NEIFIARRESL MBREGRHEF RGN RER.

EXERBIF, FIAT—1 B RESEREBE G =450 85 BEN
TEAN R XA R = A3 38 3% 48 /A R B Sk ik 4T A 4R 0 = 4 R B A 4R FE
2. IMIEFH—MUB—4 B HBFRAREGN - N =gTREHE
BREKRR,

BREBREEENMBERSMEE T ERE, B2, SEMAS
FEANEREGMAEL, XA SHENHERREDSBSE. B, TREXMHA
TZ#PENEFFEABBRNAE TR,

o, R ZERUFRAGHBRROERNTES, REBTFHRD
FIERER GLT#EKT®) , HERRUNEEEER. £ERROAT
R EETTLUKRA.

Mo, EXKRAG, TEEIMRER T TRABRBTEEALRSES), 7
KRR CXBNTRIEMRSE, Flmk. HM. BEGERASE.

WSt ERKRAT, BEFEREKREN B A RARBSRAEE T
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HN B RSASR T AREN; BEREMRERKBIBERE L
SE AL B th AT AR 7 AR B E AL

A, A B EE R AR EHA =% —, SETE B HEER
ARG ENNEEEMEE SN, HEFETHTURRG LR
.

Hesh, RAARGMITTHE, FIRETT AR5 3 36O AR A R E
{% [

AEATTEENRENEBEERRE. BHESE. AREWHE. &
FESEL BT URBR . ARAFHRMGETEEN TS BETEEL
REMN—4HEERINRES.

24



200610127193. 8 iﬁ. HH :I:; I;ﬁ- @ F1/100C

25



200510127193. 8 L L H2/100

S1
Lm%%%&%%&#%ﬁﬁiJ/KV/
K

]/\/82

[ SE IR Y AL ER R

e i me————
SRAE B TS S R

/

AP LR B WA RAMBR B RERKZERERRT, UK
AREZHELFR TS B UEFRAKBRNZETE R A BR

VN L BT = 4 AR
ATHBHEAFLBERN=4%
(A8 fy BB AT R LR ?

EHHEY LN EREBE =SSR THIB RS
FRABERN =T &5 BRSTRRLE

M B HEF R BRI =%
= (6] 8 R P A E BT RO
WHIARK R IRRTAR?

A BERR T B BEARRBERKN =
#27E B f B R EE RAH AR RARERR

v 7
[ﬁﬂﬁ@@ﬁﬁiiﬁﬁ,ﬂfAb/
L

lﬁﬂ%%@%ﬁ%%ﬁ%ﬁgf




200510127193. 8 L L H3/107

S41
M B MEAREARK LR E
EREEARRTHVE

i S42

B E=HSIRRTHE B HE
ARPARBRN =8B N BR
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