[aa]
I~
o
™
Q0
i
Nej
e}
o
—

=
[}

(19) it A REFEE R =G

P

(12) % BB & %l

(10) NS CN 103648397 B
(45) N H 2016.01. 20

(21) BIES 201280031580. X
(22) EBIER 2012. 06. 21

(30) LA IR
61/501, 271 2011. 06.27 US

(85) PCTEIFRER1BIH NEISRMER B
2013. 12. 26

(86) PCTEIFRERIBRYERIBE EIE
PCT/TB2012/053138 2012. 06. 21

(87) PCTEIFRER BRI A TR B3R
W02013/001424 EN 2013.01. 03

(73) EFIMA 5 CHHA R A
Huhb i 2 OREAEEE S

(72) ZBAA A+ K« 5% D A« JHHT

Ce s« R
(74) EFRIENAE ACH LR R A A PR A

72002

RIEA XFy £

(51) Int. CI.
A61B 8/00(2006. 01)
A61B 8,08(2006. 01)
GOST 7,/00(2006. 01)
GOST 3/00(2006. 01)

(56) BEE T

CN 102970926 A, 2013. 03. 13,

CN 1868409 A, 2006. 11. 29,

US 6338716 B1, 2002. 01. 15,
2007/040172 A1, 2007. 04. 12,
2009/063360 A1, 2009. 05. 22,
2009/063361 A1, 2009. 05. 22,
2010/096419 A2, 2010. 08. 26,

HER fFEE

PBOMERAI3TT HiBA45100T  FIE151T

(54) ZRAZEFR

7 B 5 SR RG 5 E TP 3 R
ik
(57) %

KR AW R —FoE S BRI R RA LK
— P TR IR R R G0 5 TR RIS B AR HE
k. ik REAHE—A 82 AN F Rk (20D,
TR — AN 2 /N 7S AR Sk B T AR ORI N R
(10) [ EGARRR (131413)). TR RGTALFEE
Fic % 15 % (50), FTiAE AL a8 B A B3 20— /M
AL (30), ATRERL A & 4 (50) B0 — M
FH 68 B 22 2 Fr bl A5 4R Sk (200 22— fiTik
F b — AL B AL S (30) M AR B
—AME A, AT RTIR — AN AN A Rk
(20) b F A ARG B o ATIR 5 G000 0 456 BRI 1 4%
(51, fr iR BRIER ¥ % R A T A= s BR R 448 (32D,
JIT IR R R O RN AE AR BR R (11D X Tk 2270
— AN E LIRS (20) PUERER s L RGHE S G % %
(21), FTi i 75 BUg e #% Be T2 T ik 44 4k
FRAC13113)) A BT MEFIRT R (10D F AR $dh
(22). AR RGEEEFETHE B % (40), ATkt &

V2% B T4t g AN A S A, a2 T
B RIS (W TB) RS TR BRI R R iz 5 (W
TB) TR HERE 5 (51), SRARST T ik & b —A
BB AL (30) IRTIR AL bR & (11) HEH A
HEFTIA % HdE (22). Frid T EGREFIZE)
(W IB) Fom Tk Bg ¥l (22) =9
MEMGAEF(131.13)) BEMRIEE) . Fridk T
EERIAFIZZ) (WM TB) e MATIA IR B s (32)
S AR BB AA R (131.13) BIERERZE) .

RS

I
l
L7
0N

AR

-3

AR RN
L R

f o ;22 3
]

]




CN 103648397 B W F E k #B 1/3 5

L. — P A BRG] TR RS, ik RS+

- —ABE MR (20), LA T ARSI S (10) MEBE (13i.13]) ;

- WAL IR (50) , HAAHEZ D —ANMr EAA B (30), TG k& (50) #xf—4
i A R B 2 B Pl 4R 3k (20) 2 —, Horpr, Bl 1R 48 Frid &G o 28 & 5 P
BB FER k2 — BB, DAROZERCES - RS A R

- IRER WA (51), HAEH T A IR BB s (32) , Tk BRBE B R EARFR R (1) T
Frid 2 /b — A7 B AL B (20) BUERER

- ARG RS (21), HEEH TR TR BB AR (131.13)) AR ESIX % (10)
G EE (22) sPAK

—IHEE (40) , HoAE T B RN 0, i (0 2 T R ARz 3l (VW) A
BT EREREFNE SN (W) T ERAERERE (B1) , SRAK T Bk 20— A7 B ALK (30) /Y
Fridssr & (11) 30 ARk g ds (22),

Frid BT BG K REs) (W) Fom MIrd s dlE (22) 3 ik 2= A B A
(13i.13j) WEMRIZ3),

Frid 2 T BRER A FUIZ Bl (W) 78 BT IR BRER R (32) T HE I ik R AR AR (131
13)) MEREFIZEE),

HARIEAE T,

B v 4% (40) ICRE T AT A AFTIR 1) B 2 B R AR 5 TR e HE i B (51)
AT IS UE I, Frid 38 UE I AE 0 BT 2 T B R RLZE ) (W) 5 BTk 2 T BRER (1) 44
B Al (VW) 2 18] B 20500 i 22 3047 R

2. WIAUFIEER 1 Frik i &4, Horb, 7E TR TSR 13E & (40) AHXTT prid 20— AN B A%
2 (30) WIPTARALAR R (11) B3hHL B AE TR SR B (22) 200, ik |G Rk
iR

3. WIAURIESR 1 ki &R 40, Horb, IR G L #s & (50) ReE B AT 2 4MI H$4F.

4. BUCRIEER 1 TR (R G, Horp, IR IE L8 4% (50) Sblise, Bk i 5 B 4 B i
1 A B P42 B L ) Bk &2 /b — N B AR R (30) .

5. WIAURIEER 4 Ik &R 40, Sorp, B 54 79 R T4 1 e S5 i 22 D AN B8 49

6. WIALHIER | Ik i &gt Horp, i@ i i & (50) ke .

7. WIBURESR 6 Ak I 2R 45, Horb, Frak s M o US4 76 P b A 4Rk |

8. WIAUHIEER 1| Bk (RS, Horp, Frik & s 4 (50) NS AL o

9. ALK 8 Pk i) R4t , Horb, Frid TRl 2 i HAA R IR 2

10. TIACRIEER 1 ik i R4, Hodr, Frid 5T BB EE3) (WM ) 8T E A T
F BRI (13)) fEFTiAR bR R (1) WREEAIE (VL) REE—EEER (131) 7T
WAERR R (1) WINEMEAIE (VL) R EL A/ B, ik 2 T EREE A BUZES) (VW)
BN H AR BRER A (32) RORHIEE — EBER (131) fERTIRMAFR R (11) W RYERER
P8 (VL) Aan e priR BRER A (32) KRS USRI (13)) fEFTRAFR &R (11) W
EREEALE (VL) MIEREL

L1, SRR 1 R ) R G, Horp, Ik oh & (40) B T 18 {3 FH B i T BRER
(R AR R B0 BT 2 T AR AR B R AR 26 VE 7 72, SR vh S BT R HEHE B

2




CN 103648397 B W F E k #B 2/3 7

12. WIRUREESR | BTk 6 R4, Koy, prid 2 /b — A0 BAREES (30) Ny RfL s JF B
Frid RER B4 (51) N HREIRER B4

13, — R H T A 7 S 5 S 10 RGN THRBIE 3 MR T 15, ik RS 45
—NEE M AERL (20), Frid— B N A RSKBEH T A UEHI N & (10) BB A
BU(131313]) s PLRGERLES 3% (50) , TR IE L 2% 15 & A5 22 /b — M7 BAR AR (30) , fiTid
ERCES A (50) B XS —AME F SRR PHE R Pk i A5 Rk (20) < —, Hodp, Frid &b —A>
b BARIKSS (30) A—AMEH A2 7 — M FAAER T B — B 2 A ARk (20)
AbF T AR B, Horp, Brid A S 2 AR A S L A 15 A 5 AT AR R Sk 2 — R R, A
ZIE A - TERA A, Frid kA ~ PR

a) RIS (32), R RAEABAR R (11) WATITR /b —AMr BAL IR S (30) [I5R
R 5

b) BT Hrid EGAEFR (131.13)) AR R & (10) BB EE (22) JFH

o) X REANMEH F, AR T BEREBLES) (W) FE T ERER A FIZ 3)
(W) THERSHEFE (51) , KAHXS TR 2 /b — AN BAR KA (30) MIFrRALAR R (11) H
B A RAE T IR AR E AR (22),

Frid 3T B R BIE I3 (W) Ros TR 8 854 (22) S 2D EE AR
(13i.13]) fEFTIAFR R (11) WRIEIRIEE),

Frid 2 T BRER A FUIZ Bl (W) 78 BT IR BREREE (32) T HE I ik R AR AR (131
13j) fERTIRAAAR R (11) WIHIERERIZ 3],

HFFEAE T, Pk 7730 A5 0 A (4 B 3 B R AR 3 tH (0 I B AR 46 B (B1) 3
AT DB, Bk IR 0 Brid 2 T BRI AERE ) (W) 5 i i T ERER iR #liz
Bl (W) 2 (8] 20 56 m 22 3E AT K

14, —FpH THAEE - BUE 5 S0 R AN E T HRBIEZ R ML B, Tk RS H
—NEE M AERL (20), ik —ANECE N AR SK B T A U SN & (10) BB AE
BU(131313]) s PARGERCAR B (50) , FITid I& i 4% 15 A& A0 48 22 /b — AN BAR AR (30) , ik
ERCAS A (50) B X — AT F S R PRI Pk 8 A5 4Rk (20) 2 —, Horp, prid 2 /b— A
b BAL RS (30) A — AT S 20 7 — MEH FHAAFAERN T B — B 2 AN ARk (20)
AbT Rl AR B, Horp, B i A SR 2 AR A S O A 15 5 AT R R R Sk 2 — IR R DA
ZIER A - TR A AT, pridss 8 A4 .

a) HTAEREREEE (32) ITT, Frid IREREUE RN fEALbR R (1) WXk &b —
AN BALIEES (30) [FIEREF ;

b) F T2 T Frdk BHSARAR (131.135) AT @FIxT % (10) MRGEdE (22) [
7 sIFH

c) HTE AT R, i 5T BUE R RUEE) (VW) FIEE T ERER S
3l (W) THERHEFFE (B1) , SRARXN T Arik 20— M7 BAR AR (30) RTiRAFR &R (11)
H 2 B AR AR A8 R (22) [ TT,

Frid 5T BB Rz s) (W) R TR A8 80R (22) 5 i 20 A~ B FR
(13i.13)) fEFTiAbR R (11) WRIEIRIEE),

FTid 2 T BRER A FIZ Bl (W) SR8 M ITIR BRER S (32) 5 HE IR Fridk R AR AR (131

3



CN 103648397 B W F E k #B 3/3 7

135) Efrikbr 2 (11D ARERERIES],

HAFHEAE T, Jrik 3% B RA5 F T3 BT (1 B 3l B R HE 5 1 i b R F (51)
BEAT I BT, Pk s e 40 ik 2 T R IR 3l (W) 5 FIrd 22 T BRER K A4
B3 (W) ) B 20 i 22 AT Tt



CN 103648397 B w Bg B 1/10 7

BEEGSISNARSETHREVRERE

BRI

[0001] AR EBHWS B — Rk 5 UG 51 2 R G, HoA 8 B AT A8 g o ) IGUA AR Y
— ARk AR IEW KB T BRI A KB 5 2 RS TR Re
) RRHE T 15 LA — B S IR iR I T AR

BREAR

[0002] = AL 25 0 L4 B E IR AR ] T ARE R, B A TR B A N B i A
Ao BB RE ksl L IER T ARG . BRI S, B BB G T A R
SRR, BT Y IR TBCE BV RS, BT R 7R 3K BB S R RE A B AR A B T T
FILE 5| 3 W PR 20 ] S B B

[0003]  iXuEjE 7 MR 51T G0 1R GE R 32 PR ] 2 — Dy /5 BEHURHE (V8 7= 4R Sk,
P T R B B AL A% S 5 TR PR R B S 4R Sk, I HLAL ATHAT X R 4 / i = 3RS AR
#HE, SR AR AT AR Sk S O BAR R I R 2 B e . CRom iz iRk e 18
PNRGTERE, [ AFAL IR AT R B BEAT PE S PE DL & 7 o HLEOR & B I TR IS L, OF H AR 481
T il B B

[0004] |21, US2010/0081920A1 23 FH—Fit Fl Tk 7 A HL A s AR AR 5| 3 (O R 2 7 P 1) Fi
F (BMD BREF R Gt 1% R G40 HURL (BMD A% I8kl RE W6 45 rlRE JECHAL ] 52 T2 B 25 PR A )
THES . fid TAAESOHE EM AT EREREFT AEAC EM AR KA FOFE2E T REEE S 3K TET EM A%
IEESAEFC A ASAME B RAR I SR, 2 R G 2 0% HEOREF IR TR . X 1524
MRS

RHRE

[0005] A B H 2 SR At — FhEUE B AR BR AR 2/ A\ i 5 2 (1 7T 5245 R ke 75 K
BT RG. 7 BRI T HRAEIXR R G 12 TR sh R HE A, BLK
— A SERERX AT NER T AR

[0006]  FEAK B —ANJr I, SR Al A R G 3 R g, AR A
PR, FI iR — A B AN S 4R Sk Be T A e s S BB AR R 5 BLRGERE 28 B0 #%, Prid
G A A R MBS . PrIR SR A A BN SR, REN R i
B R R -, Horh i 22 /b — A EAR AR ANl A2 55— AN A A A T
Pk — A AN RS AT AT ARG E . ik RGOS BRER I, PR IR ER % e T
A PR B A P i BR R s A T AE AR 2R N R ik 28 b — AN AR TR AR R BR B 5 DA S
RSB, P IARE F B e# BE T 2 T P P AR AR B A 1 A ek B ) R A
i &R Geit B4R v 5B, B oF 51 #% RE R T4 0 B AN AT 0, Jl el A A 2 T R
PRAR I BN T BRER (R A IE Bl vF SRS HERE [, SRAE X T inid &> — M7 BAL AR 1 g
AR 22 B sl B RSHERITA BB B - ikt T R A BUE s 2R s AT i A 5 H
2O EGERR KGR ZE) . Ptk TERERIEAIE 1278 MR ER B E0E 5 i) v ik

5



CN 103648397 B w Bg B 2/10

BRI ERERE 5] .

[0007]  AEAK B 5y — 5, 2 0 — A A TRt 5 R 51 2 R G2 T A RUE sl
RRHETTIE, Pridida /= AR 51 2 M R G B DB DA R, rid— DB ARk
REFH T AR U 50 R B BAR R s DLGERC A5 7%, b & e W B is 40— M B A%
AT o PITRIERC 28 B B — AME A, REHR B R A R Sk . ik &AM r
BRI N A F 20 55— MR AR, AT g — A B A P RSk AR Tl A2 7
Ho Prid AR N PR ca) B R, KRR A bR SRR ik & b — A E AR
IRER I ERER b)) 2T PInids BB AR AR A il i At ) et G (0 B B8l 597 H. o #t xR AT =
i, I8 2 T B AR AR IE s AR T ER ER N AR AR 02 Bl tF SRR RE R, SRAEX T firid 2
DAL BAR KIS K PN A bR R Bl B AHE IR B - g T -G KR ia &
AN B 2 ) 2 DI BB AR ARAE i ik e b R N I BBz 3l o FInd T BRER A
ARE BN RN W FIIR ERER R T I I BB ARARAE i i e b 28 N I BRER B 5 o

[0008] LA 5 — 5 i o, 42— i A R ARG AR B (1 T SEALRE e, g ARG AR B T
LA EAFE AT EAL EPATRS, Pt SALRAT AR SCAHRITTER D IR

[0009] A% WY f) S A RELAE 8 i P AN HG R R T TR 2 Ve 46, 45 6 T 52 A 3l BERHE T, BA
T SRR . SRt — P LA G LA Ve s 1) CRESHER)D R GB35k, I IEfo 4%
Beok B AT RE B 2 21 B B B BNl A 4R Sk (9 (A ERE ) AL B GRER Flds, b, i
G FCA R BEG A TR iE o DAL, AN 75 B 0T g 8 P IR SR AR (AT R 1l 3 ) S i
o PTIRERC A e JC I REML 5 22 Bl AN [R] Bt 75 4R Sk (BB = 3Rk ISR . DLIKTT 3K, 42
o S 25 S P SE N R4 B AL GBS A 1086 AL, PN S BT 23 ¥ 4% BEBE R
S, B A SR OVROR S ] R PR G B SR A /TR EOR . BRI S, prid
TE AR B RS 8 I BRI B8 B B B S e B ik AR Sk . FUATT =, PR iE R 4 e &
A/ BGE PR K BEE IE T A S FH B T

[0010]  A4E (DB A Prik fir B AL A I ARG 3 18 Fo 4% B & 40— Ml A ==
F, BEP B B MR B Pk P RSk 2 — o T2 48 Pk R 4% B & 5 ik 4R
Sk — WM, PLEGZE LA - SRS A B A (e i B/ N BB 22 A D Fi
TR IE FC A5 WA A BT AN B A ik fr B A% RS B — AN SR 2 55— A
FAF AT AN BN R SR AL T BRE W A T Rl AR B iRl RO A B 1 g
for B AR ARG T T 75 4Rk B A A BANTR ZON AT RN (AN M) TR E
e TR BN AR PR B P iR A T 45 1 6 v B4 BT 2 B P A TR 1) 1 e (A9 Akt 5 B i i T
WU B, CANBE AN Pk b B A% S BE U 5 T B8 R B2 2 BCAR R B i a2
Beg& Blan, MEEA A A Bk hr BA S 1 AR A2 BR A o

[0011]  FE—AYEHI P, — A IE R AR B A —AE A2 55— AT, RE P 2 21 51
WM R P P Rk Th A BT — Ao SR, PP — M A B AR G AT, B TP
G LA B O AE B BIE, BN TR Z, (CADEE A Prid i B AR sSHN TR —4
P RERAE T AR

[0012]  FE 55— VElh, Frid i Be % B & 88— AT S04, e B 2 B Bt 4 21 3 —
HEFEERSK, IF ELER OS5 A A S0, RE PN B Bl MR B 58 — A FRE ARk . BT rd
EEC A B ARG BATIE (B, 5 22), AP 58— A SR B Bk 58 — A4, A b

6



CN 103648397 B w Bg B 3/10 7

TR SRk, B A Frid b B AL B T ik 55 R A RSk Ab T a] A2 A7
Ho B2, LB XS Pk 88— A 1 A BE A Pk b AL KIS AL E, B X i
W A, A P B RS T S M

[0013]  ZR My, BT ARAE A& W A RP IR (4 1 8 L AHE, £ BTl CRAZHERD R e A
FEEA G ST A B VSRR I 1% B 3 B RSB X R A AT, Tl T R
AR IE Bl AT T BRER AR RIS B T SAHERE B, KA T (A B A Prid i B AL ks
H Bt B RAE IR BB Bl - Prid 2 T IR A RE s R Wik sl 8l 3 i 20 P
MR GARFAE PR AL br RN I R I2 3N Prid 3t T BRER R AR RS 3l R o MR ER BR A
H G BT AR AR AR B A bR R N IR ERBRIZ BN . 1 3h 1 Bk B FE AT 75 B PAT R R I TR
HE (B PR ) o 72 Pk Z e 118 A A 18] (9 n &b B BOA MR ARSI TAD DU 7 304 11
JITI ER B 5 AN o (B Bt e 8 ] izt . BRI =, RERSAE B B N (BRI ARETAD
[EISAAT P B Prid B RSHETE 75 2k E P (BB AD I P sl A\ i A4 . Frid e e
7 SR B I e PR AR M A A ISR PnA ARG BE RS & 08 A, 45 & T ik B3 B AR
HEJTIE, fRAL T I PR AR R -

[0014]  FAEAJEAURIZER PR E T AR I PLIESERGH] . M ERAE, ZORIRI B2 TR RE
B RIRHE T IR EA LR 7 B 5 ZORRY (it 75 BB 51 2 B0 R GoAR LU/ B R 4
WS, WE M JRBUR ZER P TR 52 [ o

[0015]  FE—ANSKHERI, AL PTIR T e AR T ik 2 b — A7 BAR AR I I A s 2
H Bt 9 A AE IR B Bl 2 B, ik R GUNARERHER o DRI, Bk R Ge AL P 21 2
A BN Jy ARARHE R o AEZIE D, BTt SRR HERE B IR IR AR e o IR , LT
BEXHZAS R R RSk T RAHERE R

[0016]  FE5—ASEHE] b, FridiE o ds B Re B T 2 MEM T XK T g &
G BA o

[0017]  FE5S—SKHEHIH, Horhr, PN & Al 5 B s B 52, B i 7 AT G il b e
P2 B DA B AL . KRR T SR RE R A N

[0018]  FEiZSEHE KA AL v, Bl i A5 i 2 IS T e BRI 2 b P B0 IR AR AL T
A RS ER FE RC A8 B, XU R T 2 MEAFH 1T

[0019]  FERLESKHEH] b, Prid & e as B N MRS o IXHR (iR 23 T b 7 4Rk 1
EFA

[0020]  FEiZSEHE K AR AL b, Ffrid PR A A IR SC e AE Tl 7R 4R Sk B IR (LR ik il
P 25 1w B2 2 Bl it e 75 4Rk IO 2 2 HL AT SR 5

[0021]  FE 55— F I SKHEY] b, Prid @ Re 8 B N EHPE TR . X5 T EHENE
Fods i # o

[0022]  FEiZSCHEBIK AR, Bk TSR E A AR Z o X SRR I G o2 B 4
-4 21 P 7S RSk K 7 o EL AT SE 5 2K

[0023] £ 75— SEHE 5 o, RS BB AARRR IS N i it g 150 0 R S 2 BB AR B AN R 7 5
lan, Fiv ik 3k 2 B RARARBE WS O 1o JUTE 14 56 B 75 AR B4l

[0024] 75— SKHEHI , Prid 2 T R AR BUE st SO T 38 -G AAR R rid
AR 2R N IR BB A B3 — BB AR B ik Al b J A I R B PR AL, % et B SRR

7



CN 103648397 B w Bg B 4/10

b, BT 2 T BRER (AR B U@ sl vt 508 e P iR BR B e 2o 10 56 — R AR Fin ik Als e
F AR SR BT AT AT v ot o R B 0 s 1 5 — B P ik AR b 2% P 19 BRUEER 7 . 110
PR

[0025]  FEiZSKHEWIIK AR R, ikt T BB IR a3 BT SR ik o — BB RS
& 5 — BRI RCAE , JTH AL TR HE B P A 0 RIS 2 BB AR AR . et B SR AU,
JITid 2 T SR ER MR RUE S K T AR A iR 55 — B BAR B b A bn 21 A (R BR B
P 58 — BB AR RAE Firid Al s 28 Y O SR BT B DA S T R HERE K (4 pR BRI, i 55— AR
FR 5 Pk 25 AR R Z TR I e AR 4

[0026]  f£ 55— AR, ik T R IR RGBT SRR S X6 ik fi 51 0 GAE P i A
PR N IR B A o

[0027] £ 55— SESEY] , P BRER b A0 i i e I8 A0 A (R I Aty o AR =, i
fEs R 2 A B AR AN, BLRGER B 5 1 2 DR (et 2= /b — DML E AL RS BEW RIS
ARG Ho, P BRERS 5 BRSSO BT i 2R i BB AR AR o 20 R DU BT P i b 7=
FEKMIAFZSREE - 73, 242 N azhxs, frid 2 e shxt 2 Jq sens T g
HERE AT 5

[0028] 75— ANSEhE] R, Prid vt 55 B0 % e A T I8 I 6 H i 2 T ER B O AR AR A2 2 A0 By
BT BB EROE SRR ENE T RS, Rt BT R R . BRI 5, sefs (8 Al ind 4tk
JiRE, iR 2 T ERER AR AR I S A ik 5 T R AR ARz S A ), R e 5l 1 & R A2 A
I A8 IR R VE T RE SR Ot P AL A A RO e o S AR Ze PR LA T3 A0 LU, BT v
FASRER A R AR fpe/IMEL o AR SE I (A2 R rpy, A58 X DY e ORI e e T e
[0029]  7E55—SKHEH] T+, FNAREHER FER A FINg BB AR RS Frid 2 /b — M7 BAR IR 2
(AR 22 (R 2R R o

[0030]  7£ 55— ASEHER h, Pk 20— r B AL ARy AL IS IF BLPTIR ERER I %
HURLER B B % o FE I SEREH P, PIrids 2/ — A ELAR AR ot AR IR T H IR BR BR 5
F N IRER R % o R AENS I AT R AR B SR (10 7 B A% Sk 55 BRBBR 2R 4, 1 Q01 FOSSL
IR S IRER RABFH RPID LR85 IR R4

[0031]  7E55—SKHEHI h, Prid vF 5B IE B AT T SRAT X MITIR B 3l E AT K i A
AHEREL S R B AIE U 1, P B8 9 B 478 0 P i 2 T B R (M AR R IE 31 5 P 22 T BRER ) A4 R
BEh (B AR ZE IR . XAEBR A NS TE], B AnAE T ARFE R (B0 IERE ) i8] 32
PRSPt e 75 4R Sk (K AR b B e, SRR 5 R BURHE . BRI 5, X P e EAE B (1 36
IEREWS e Bt o AN SRAEAT— A, TR RHERE B R A7 5 DR A2 450 38, ] LIS L Pk

B 1352 AR

[0032] A AR I K Al 75 T A NS5 SR ) (AN B AN SEHE AL i &3 WL, IF:
S Jn SCHIR ) A B E A SEREEIAF LA . AE DL K

[0033] [ 1 R A WY A5 75 AR B | 3 (10 3R e R s Y PR SE T 9] 5

[0034] [ 2 [RIZRAEAS U R0 KA F 0 S PR (20 A BRI = Vv EA ARz 5l
[0035] & 3a BEIZRHRYE AR B ) R G i B 4% B0 % O 55— SE a1

8



CN 103648397 B w Bg B 5/10 7

[0036] & 3b EI/RHRMEAS A W ) R SE XSG C 5 BE % 1R 58— SERta 91

[0037] [ 4 BRIRHRAE AR W Bt 75 4R 51 3 1 R e I s VEPEBR A

[0038] & 5 7R 1R I, AR R AN e Y ) 5 — S it o1 110 2 T A AR s sl I R 7
%

[0039] & 6 &R 7 ke I, R R AE AR W 1 2 T IR AR B sh it RO A R 7R Ve itk

SKHEB ;

[0040] & 7TA R 7B KR 1 iRe I, HFRom R P AR K W i 2 B R I RS AE T IR IO (2)
ANETESEREY]

[0041] & 8 7R 1R I, HaRom AR I A e B A0 B 20 S AR 5 VR I 58— sV PR SE it
Bl 5

[0042] & 9 W&o 7 RE I, HLARARAE AR ] R 2 T BR B (R A B sl v SR VA R Ve itk
SKHEB ;

[0043] & 10 BI/RHRIEA S S Bl r ke 75 R 51 3 1 R GE s e PR ER AT

[0044] P& 11 B/ 7 iRE I, HEomR P 55 S ltato] i 2 T A RUE sh MR HE T i

[0045] & 12 7R 1 ke I, R HE BRMEL T S VAR R e PESEHE B

[0046] & 13 EI/RARIEA KW it 7= R 51 3 1) R G Bt TR B sl KA HE T iR AR i PR
M R va e JF HL

[0047] & 14a AT 14b BEAN PR T A AIARGE AR I 9 R G BT V2R A5 1 25

BRSHES

[0048] & 1 /R T~ B B TR R MR iE Sl . Bk RGCR @8- g R 4.
IRER RGNV B 40,

[0049]  HA-TAK N B K, Fridk 5 g RAAEAR TP 2 2 CHAFRE LT N AT
BARG — PN MHAERK 20, HEEH T B4 W B BERCE N 7EAA bR R N A BB 56 5
g 10D [ BEARARRR s DLAGRE 75 R B 4 21, BB T BR7E &5 4 ok B o 2 T Firidk
FGARFA (AL BT iR BARAR D A2 A0 S AR 808 220 BT 5, A B R A Re %
N FTIR B 0 R R UG AR AR A R 45 . Frd i 5 g RS UL Rt T A 3D & friE
[E9% (“TEE”) Rk, fE—/NSZiEfl, f Philips Healthcare mil i EE(%) iEEE %5 B2 [m 3
RGN U I B RS, AR, Refe i AT RO A& I 5 g R4t

[0050]  HTAKR AN B, Frdk BRER RAIEAR SO 2w U LN W AR R
G G A 50, ARG R D — A7 BALKE 30 s DU ERER W 4%, HAe FH T BUESS W B
FC B AR AR ER O 32, BREREIUR 32 SRARAEARAR T N0 & 2D — AN BAR AT 30 I PRER (E
Tk AA bR 2 N BRERE (—ANERZ AN A BAL S 30) . EECAS A 50 FExF—AME A, BRI
FER BORE P2 20 ARk 20 2 — o AT SR IR E R A R A% 30 5 TR A Rk 2 — b
VL SOZIETC A - R AT . S RCAR A 30 ST 1R 2 b — AN BAL S 30
AN P20 5 — AN AR, FE T s — DB R AN A RR AL TR AR A B . PRI,
FTid S e 25 1% 5% REBE i A K b i3 . TR EREE R G VE B S, (HABR T, AT SRR
FEBRER 3 40 A BAT BRI PRS2 BRER R G0, 9 W R B o A —ASSLiats) 5 B NDT b
1) Aurora™ LR EE RS0 AT LATE L IR ER RS0 SR, BENS A A 75 Ho At 438 1) BR R
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RG.

[0051] &l 3a B7R TG AC A8 A& I 88 — St 9 9 ELIE 3b BI/R T IEFC Ay W 4% B 58 i
11 B 3a [ SKHE ], SETC A 15 A 50 RS, H B 4 A Rl AR Bk B B L AN
BALIER 30, 7R 3a A1 3b [YSLiaf] b, A B AL Ay 30 S RE (EMOfRIEES . 1] 3a T
TN IR A o O TR G PN . BEE ARFRIZ AN A R B AT R A R 3k 20
F itz B e % . DUy s, prid @iy i & S BB TN F Rk . G
W45 50 M Rk 20 & TR N A EE A . 761K 3b [SE it v, 3E IE 2% 3 4% 50 APk
B o IR SRR B AR AR PR A ARER 20

[0052] T AKRAME R, THHE & 40 FEAR P #E T 2 m SURTE BRI &, HEe

T BAE 4540 A BN BT AR S, S S T G AR R s s R T ER
PO BT SRR AR B, SRAERS T2 b — AN BALR A 30 (U4 FR 2R, E st 3 RHE 8 2
22, XRRUEAE T A 40 IR HESE T 41 A DAPAT, e 1 FEDRE. HHE & 40 &
B8 FH T4 BTk B AR B T v A5 X 52 10 (1) i 2 28 RS AR R (g1 G0 i 10 1 58 5 US A4
FO. Ak, HTHE A 40 FI) R AER FEAE 9% e i AL AR 2 P 1 G AR RR 1) 4 22 1 A A
(1784, LA T BRERAT BALRBER 30 0 5 &, BHEHE FER R ITA B AR AR 5 2 /b — /M B AE
JEER 30 Z R R

[0053] A T {E-TFRMEFTARAEAE B, I 2 BURAAFR R 11 (BIIERBRALAR R PN 5
(24 G ARAR 12 (B an O ) 5E 8 US B . ARk 20 (B 1) TR A ik
FUEME 131 FUAFA L 135, I HLFEE FHIR L 20 48 AT RS 13, fr B AL B4 30 (K] 7
HEBRFR 1L N BEERES . SEERH, ARG 13 AT RIS &, (HAE IR 2 i TS #OR A M A
FEME 13 B, AR 13 ZRE .

[0054]  FriRAR e BEAR AN BGAARRR 13 s AR R AR B B AL R R 11 PR, 1X
fEFF EEARR 13 Belif i gt B FriR Ak bR b, DU TG E 2. £ B3 ARiE, tH A
# 40 P E R AN IR EBARTR 13 Z B2 14. 55— MR EGAARR 13 M E1gIEE),
I H A AN EAGART 13 MERES 23 . Bk, W&k B MR EGAERIZE) a) 2T
EHE B FIE 3 (b) B T ERER AR RRE 3 . Frid 3T EHR AR R s ) DR I 3R 7S BT 1
% A4 5 H I E DT AMER EAG I2 3, 35 B TR I T R ER f R RS 3h R 7R Bk G AR R
[FERERIE B o

[0055]  ERAEAMGAEA ST 3R I 4 K9 BUHEIR,, DASRALGT R4 A & B 1 E 30 F R HE R
VRN AR .

[0056] & 4 EIR T ATk 5 A S SRR S NREHEERERE . e T2 KR
3k 20 (B 1) AL R o % (IO i 10D 19 N AN ES AR 61 AR B ASIRZS 60, LKA
T4 A BALIRES 30 (& 1) RIFIRIFE S 71 (0 N AN EAE BRES FRESIRAS 70, Hir, BB
BG5S T1 RN B0 BT AL R B AR R 610 X0 T AR s 22 1048 Bl A B BT
PRERECYE 32 MAE R %R < o T B #EIRES 50, tEE 4 PR, 15 B RABIRAES 50
Hh A A 3T UG AR AR G B R T R BE AR BUE B E AR A B 51, RIAT &5 1%
AR, A TARR &R 1L X ARSI 22 B30 A RHE . BEHEHRERE 51 JUH Re % AT M6
HEFERE . RHEREBE 51 (AERR X T4 HHERER S SR PT IR A4 hr RN B A BRI T & 2
RE B Rk R B 40 AT 02 TARRUZ 3 IR HE 7 VRS2 IRAS 50, T R AT 5
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2 E 9 A FEAR ST — PR

[0057] &5 El7R 7L 100, H R ek 2 TR a3l B AE T VA 10— A SE s o s
1 100 BB B S101 G THE & 40 A2 T BUE R R 12 3l WL BT, FF BIRfE R 100

KB Bt S102 AHE H vH A 3 4% 40 X2 T ERER AR 3) W vH . T AR B,

BT BB ARG WL EAR ST 2 E SO M EBAETR 61 g 2dE 22 (8 DS H

(1), AR KR F (A0 2 H B s I ARAS 2R 11D RSN R B AEFA 61 (B 4) 2 AR IE
3l), 3 BT ERER RIS 5l W EAR S ) 12 8 SON M ERER R 32 (B D S, Br
IR AL FR 2 B T g 0 S AR 61 2 AT =iash . JEE 100 BB B S103 A4
55 T BB AR RIS Bl VM DL A T BRER AR I B)) VM (o AT RE RS E AT BT . ELAd T
5, BRIl B T 3l R 1) R DL 7 FE R R B MR T RE AX=BX, SR v 5 pr il A i 4 [
LA, XN BT IR ARG 2 (191 T AR 75 P45 2 () US B A& IR A A3 0] S AR HEAR H, B X=Ts. s
), AR T IRERMAATUE ) Wy (BIINESS 2 BIEAE 1 HIIESN, A= (Ts.g) 'Ts. s
T, I H B ARERET EUE MR Rz 3)) (9 i AR 75 &1 US2 217 B8 75 R USL [1)iz 30,
FH B=Tys; . uso s, FoH, US WML THEAS 1) BARN T, BeWS AT A £ 14 77 R A0 2 T BR ER A4
Rz sl) WM 15 T B AR IZ 3 VM M1 S, BRI B & N2 AH R o AT FH X R I 2 P
J7 SR AL T A AL PR R v . S AR 2RI T IS A LU, Bk v A 24 PR A R B
i/ IMEL o FEIZSE A 1922 A v, A58 GHE DY TR R ik e T 2

[0058]  7E—yu g, BEAE S RS DU ST BOR M Ir ik e 2 5 13X Flous 48 1Y o #5451 an
fE Daniilisdis K [ {(Hand—eye calibration using dual quaternion) (The Int. J.of
Robotics Research, 18 (3) :%5 286-298 T, 1999 4) 15 DLHEIA .

[0059]  JRYEPERTHERIEGI R HE S tia Xy A, B it a3 FIRSUR IR (screw
representation) UFHEENN A\ B, HAF RN M T=[S1, <-e-e- , Sl AT XHFEE M T B AF
SAE R s IF HASRAEREFE X S0 9 a7 S4B 70 i 10 o8 £, X=F (SVD) o

[0060]  [&] 6 E7n T iR E] 110, HRRTT BAZERT B S101 (] 5) AT IR 238 T R 44 AA
BRI %R AL FE E AR (ol ] 2 v B i BBAR AR 13D (4, ). A
P, JRFEE 110 (BB S111 4B EGARTN 61a FIEGAARRN 61b 7244 bR R (Bl &l 2
ANHIALFR R 1D WA BRI E, I HIRFRE 110 BB BE S112 A48 5T 0 g4 % (ol
OE 10) Wz 245, X G ARFR 61a FIT 61b Frif & AL B I IE )M o

[0061]  7EBTEE S111 (& 6O M —NsLiafsl s, an s 74 J s i fe il 120 &R B S121,
BBt S121 A48 28 HH O 195 T BEZ 0 W 1 BlORT AR T e DA & R Ak B & (o an .15
A XA IREED , R EAGARTR 61a F1 61b [IX] (i, j) BEATH T BRI BCHE. AR 120 &
BFEHT B S122, BirBr S122 AL HEH] F 0 EHEARE 61a 1 610 RUBCHE, LA E AH X T BHE AR
61b 7E TR AAAT 2 N AT B VL, EIEARE 61a 78 BTk ALAR R N HIA7 B VLo

[0062]  7EFT B S111 (K 6) )& sLhflh, an &l 7B rh Firos iU AE B 130 A 5ER B S131,
BBt S131 4R EBAKR 61a 1 61b I (4, ) L5 B sl ot G i 3L 2R KSR R 62 (il 4
SERE US BMBO MR T EHE RIBCHE . AT LAZE FH T R A W PR B3CR] A8 T FC A A0 O AR A B2
= (BN EAR B A AR S AT IR St . YRR 130 B FEF Be S132, fir B S132 . fE
R X B GARR 61a 5 F 28 U AR AR 62 ROFCHE, DAR 2 78 Birid AL R 3 P9 A 0 T 2R 26 G A4
62, BMBAERL 61a FIL7E VL. Ui, AT 61b 5248 G AAF 62 MECHER T
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SETE TR AL AR R N, A T2 2k R AR AR 62, G AR 61b A B VL, . IXT7{E T #4278 Fr
AR ZR N AT AR 61b ROA7 B VL, BUEARRN 61a A2 E VL.

[0063]  FEBTEL S112 (B 6) B— ALl , il 8 v o i ie i 140 &R By S141,
BBt S141 848 0 5 0 G AL BT iR AL bR 22 N Iz S0 TN o 481 4, 76 BT 38 0 6 SR O s
10 B, A A5 O IIEARASE 4900 L PR 5 82 B o IR A7 6 i 5 45 5 83 DA AT 2 HoAth 40
ARG 5 AT E 10 7EFTIRAAFR RN IS B I TN 22 S FE R i . iR
140 LA FER B S142, B B S142 045 it = BG=], Hopb J 4 RS e Rt i 50, 4 1]
BARFA 61a F1 61b BEATIEBNAMES o AEFTIRMEFINT G0 IE 10 1—SEE ), T i &%
HIEE R, B S113 (B 6)F IR A B ECG {55 82 Xt RT 0o I 10 F4T 5K Y B 154k
HL61, 3 HFr Bt S103 (B 5) M ab FRIX L8 By 1 1) B AR A 61 RERLZES) . THIEE, 1%
PR RS B BN -

[0064]  FEA&ESCHES] H, 1T B B B, HP B S113 (B 6) & TR H 4R AE 41
AR JIRE AR A [ 22148 [0 496 A B 149 B 1) [0 e Ak ) RS AR AR 61, 9 HL S103 (& 5) A AN b 381X 2
WP B AR 61 FiERE ).

[0065] JR[EIZFEE 6, HFEE 110 FIBTEE S113 A4 3T BUL AFUIE ) WMt 5 Al
X T EUR AR 61b 76 R A8 kR 2R N IOAL B VL, 11 AR AR 61a 76 IR AR KR R N IO AL B VL |
1) R E, AR SIR O AR . Bk SRS T B R RUZ B VMo fE TG AR BT 5 3 7]
BB S103 (K 5) sLjifi .

[0066] [ 9 IR T AR 150, H RN HET BRER FIR RS B v 55 7V, 1% 07720 BAZERY BY
S102 (B 5) BRI AT . ViFERE 150 BB B S151 BFEEHIREME S T1a AIRSHERFE 51,
B AR FR R 6 La £EFTIR AR R RN AL E VL, AU AN o B g 1 BB AR R 61a [
A7 VL AT AR R Fivos e S50 08 5 040 I ok e 4z LA AR 1K o AT LAUIESE

[0067]  JfiFE 150 RIBYEL S152 BHEA HERER(E 5 71b FIRSHEREFE 51 1 2 G AT 61b &
JITid A8 bR 22 N IO AT VL, BAS ST TN . T o2 1O IR AR AR 61b 1947 & VL, 7] BAFI A
FIT 3 AR50 5o G110 Pl ok i 2 ISR AR AR 1) o7 BLAF DU 3K

[0068] VALK 150 [FIF B S153 AFER 3L T EREZ KA BUE Bl) VWt 5 N AH XS T4 81 61b
TEFTIRAANE 2 N B4 B VL, , BURARTN 61a 7EFTIA 4405 2 N HIAL B VL, R 3L, A4 o
B o ARSI, BT LA A SIS O RN, 7ERT B S1563 JHIA), $hAT T BB 4R FH 61a (1)
B & VL AEF 61b (AL E VL, DLARHEHR BE 51 [ R AAEFR 61a AT 61b - [A] [ BC AR #2
I E T IRER AR B)) VMo fE TGRS A B T SRR, F BB S103 (&) 5) sl
[00691 & 14a FHFE 14b REANER 7RI B SCHER I TR S BE 5 S R0/ / BUATd
TR RAETTIE IR I 25 S o AT A HA SR AR A O A U0 G R B 4R
BRI AL IR, SRAF A PERE 45 2R, R Ik R4 / TR . X Eehric )
B B ALAE VR Z R EAE SR BRI, IF HL S v AR R &, TR R
IR B ARG B —FR IO AE 2 0 & I SO B (blowing), WIE] 14b R, A Z A
PRGBS R S, W 14a TR TN o B -TAEARROGT S 1 o v LT 2 3 R, X
SEFRICYILETHE LW Z 335 B (A B AE S S britE . Bl 14a FIIE] 14b HHEESE
g5 R TR B PR R AR R

[0070] 10 2B 12 BURIRIE A R BIFTIA RES5 7758 53— GE DL H] . 1%58 0
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BIHA F 50 R B SCHIR IR 55— SE ], Bk 15 Prid R R i A7 R PRI AR AL o JERE
3l EAAE T 55 00 I IR A A B ] B DR 22 o Jsd AL i A2 A3 AN R B, 51 S AN m] 0B 37 9 3L
P B AL AT 30 AN THRL 20 (AN IR ) LK AT BAL KA 30 A iz, v 1 Ik
IR REHAERE B R A7 R8P, TSR0 4 40 BRI R R B PRI B AR 13 2 [F iz z) 14, 2%
T REBER a5 DL T ER BRI AR Z 3 .

[0071]  BRAEAGAEASC R LR 1] 10 2] 12 (IR, USRS BT iR B 5 B4 (4 A 2k Pk
U SRR

[0072] & 10 EI7RinZ 5 18 4 R = R 51 S I R G IOIRAEIRGES . 3 20h, Frid &
g\ BARHEIRAS 50 B 3h BIRAERT RIS IRAS 800 RIAERTIFE 51 AUHERA X T4 HERER (5
T TLAEPTA AR RN E N AR ERAE DL 61 kit BIRH L. DH I, B AERHIEIRZS 80 F
FIEMBARAR 61 MIERER(E 5 71, IESETIRBHERT BRI R . 25 T RO HERE R, R3S 80
ZRERBAT PURME ECIRAS 90, BEMEIHLL HTH AR BE 4 40 SAAT RURTHERE MR IR IR I 7 12, SE e
IRAS 80, WMAEASCHERRAT B 11 2B 12 MR — DR

[0073] & 11 7R 7 R 200, HRoRARIE A 5 B K I e i vk B R e e B A 0 ik
TIZEAHA A TS skt . YR S101. S102 1 S103 X BT 5% K 4 g0 5. st
Hb, AR 200 (B BE S104 AHETH 5% 40 X 5T R AR EUE ) VM AT 55—, JF
HIRFERE 100 IR BE S105 AT B4 40 X 56T EREZ A RUE 3 VBT 55— 5.
[0074]  JiARERE] 100 BB S106 45 T BB AR IG5 W 55 2 T BRER AR BUZ B Wy
VB B 24 %08 i 22 0 AN T RCHEBIAE CT UKo G0 2R Pl 4 50 22 /N T2 v BIAEL CT, I
FEFE] 200 FIBT B S107 AL A5 XS P B HERE BE A7 R0, IX 7 8 1 BB R 61 BOIESEA 1
FHBC Gn AR PR %t m ZE A/ N TAZAE BIEL CT, WIFERE B 200 (IR BE S108 A4k iR A i R
HITE RIS, IX 7 8 10T BB 61 /7] fe S K BANHER I E 3R

[0075]  FEFTBLS107 AT S108 [ yu PESL B o, S AR Bt e 1 L, PO B AR AR
61 F& A FH A RARHERE K AR B, I HL S R B sy — HLIRAE Pk A HERE R K TE 3L
ey (xR AR 61 B n] e R L BOANERA BB i . AERM B S108 B yEPESKHE S, Frid fig
FRDRS G DX 3 P AR S s D et 5 ol i X 38 PR BB ) BB AAAR 61 1) 7T B8 2K U BRASTHE A (1
o FEBTBLS107 AT S108 {9 55— DI E PESERE B, AT LA 7R Frid g ok S 1, 3 4 e
T P b A IR T TR R AERE ) A AN) XS P I PO SR BT A R R A 10
ANBE D XX Tk, PR 5 (A B A TR XA IR B BB 61 (K]
BB 2R FEASHER B4

[0076] & 12 KR TR I 210, HRon Rl BIELTH 50535 . JRAEI 210 MR B 211 4%
XTI HEAE B ) 7T BEHE A BT B (5 FEALIRZ(S 2 54 8BNS Tk BREZ R ST QK
E NG H A HE R LA 55 5 R RTRSHEIL REAH SRIEC, I H -G R 2 Bt 56 mT LA T
THE TR A BEHERA LA Br o PRI 200 (IR BL S212 SRR RHE B CL vH 5 NPTt 5]
REVHERA BE T P LK 5 Firidk 22 4 (10 AL T RH X EBR 1) U3 52 #E 1 P23 B 11 R 2o

[0077] &1 13 7R AE Il PRI v, AR A B W] B0 P i b 7 BB 5 3 1 R G BT i 4 T4
BUE BN IIRIHE T VA 7R PSR o B PEM, SR S B 3 6 75 4Rk 20, JF HAR BB G e
FBL% 50 CHUAT 5 , & AT SCRUA M Tl AR RS ATE L A3 ). IR TFIRAMRER R
FEANREF RN G Glms 3 AR, Rl a3 5% 50 FHZEE ARk 200 Bk, ASCATF
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(K] (ASKE A B ) SERC 23 B0 % 50 RERSIR IF AR AN BT ARZ Al Ol B2 A 3Rk
20, IZERC A B B BENE N HAE ARk b, I HE G I Ba iR ROBE 7S . 2 a2 &
H EPATERC A B / P R SR AL B IR S Hh AR R B AT R R AT o 128
ZJEAEAR R T A AL B A% s B sl T ROHE Prid R ST B 7 R Sk o I 2 ARAE [ P R
KHER A CER A B — A IR 2 Ja T AESNREFR AR 8], X bR s bk (B fn gt B3
B BT RN G 2. R, Prid R MR R W AR T R E . BRI S, ridid
P2 i 2 A P RS A IZ AR D P& TR A BT BUE A o BERSAMBERR, SR 2l BEE 4 &
Tita s G/ AR EE . B, MR IREENS AL P R/ ARRSNE, I LR = mefig
TR B A o

[0078] V& CLAE BT AT R SCH IR b PR UL I IR 1 AR B, AEICARE 1) Ut B ATt 38 B
Ay A U B PEBOYEPE Y, 1 AEBR B PR s AIEA R T Pr & - Se i il o a3 iF 7o B
UL A5 AU ZERAS , AR GUHEAN AL S 2R AR (A B, BE 2 At I SC BT P
INFFSETE] R H A AR R

[0079]  FAERCAIZR T, Gl “ B s A HEER A 8O0 38, 9F HE R« —7 80— A7 Ak
2 A A TTAFBCH AR AT R] BLSE BB ZER rR R A T30 H I ShBe . AR IR A A
JEBUMZESR IR 1 2 18 T T AN AN ey AL A X S i A A1 5

[0080]  THEEAMLRE T A LIAFAE / Al AE3E 2K b, Prid o B an 2 5 A F— R it
IS B AR g A S AP )98 23 (H I (8 Y 2 A7 i A B B A A s (LT SRR et m] L UL
A, N2 DA R R B AR AT 2R BB 2R N R T 15 AR 4t

[0081]  AURIZEK AL AAEAT BT B b ic 29 AN SRS D T g PR A o
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