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T 34 A OC B T TR 25 5 AR 5 T, SR 28524 R HR 7 PR IR AR
4446 ASHHXT T o7 7% 34 A X Aor B AT [m] i i

[0057] R4 EEfF, FATNBEAR520] LARE— /N 2N B3, UL 6 S A F 126
[P ERAE AL PR A8 TT LR AR R ) AL B 2R Bl 2 A B 28 RA - RIBE BB A B R A K
B 1) 5 ) B ) T BN AR BE S

[0058]  FEFTARAMEIEE 7 1, KB h0 ) 4 Ik 21 S A AL B 28527k o B T B R 4544 .46
48[ A5r B ANTT [ A S S H g i B dls , S A AL BE 28 521 58 AR B 221 T A v i AL B UL K&
SRR k22 0T T 22 8 A i () 21 2R 7 [ o 72— SE St 451 o, S A Ak B 2 524 IX 4
PR BN H 2554 A4, WIEFR N “Surgical Manipulator Capable of
Controlling a Surgical Instrument in either a Semi-Autonomous Mode or a
Manual ,Boundary Constrained Mode” %35 [H I & A iENo . 61/679, 258 (FL AT N & 18
o5 HEIFTIH) DLW AERR 8N “Navigation System for use with a Surgical
Manipulator Operable in Manual or Semi-Autonomous Mode” ff) 3 [E & F|H i#FNo. 13/
958,834 (AP A @ 5| FH-& I T 110 th iR (1), #9545 il 25 54 7T LS A& s ok
FEHINLAS NI EE56.




CN 109171964 B W OB P /17 W

[0059]  SffiAbBEAR52iE 4 AR T L EUR (R T Ha /bR R A v AHXE T S RHB AL
(R AR A7 B o IX BE AR A5 5 N H T s 752829, it 9528, 293 Tix k645 54 a & 1% , 1% &
BTV ANEHE A A TAEN & H SRS bk A v AT SRR AL AR A7 B 0 b1 ) it
(1), 2528 29 7] LLELHE Su v Ay A N B A 35 Bf B3 L e N/ 26

[0060]  TT.AK¥R 2 AIAE

[0061]  ZHRE3, 8 5% B AL 28 A4 KR RLCLZIEAT X 5 1 BRI o 58 o7 B3 A AT R BLAT 5
J5 ) (—dHx Ay ANz F) o AERE T ], — AN AR R R R E A AR AL bR RLCLZER 1E . Wik 7
N DRI 1, 2% B AR LR TC 36 1 N 5 T mT DA T R R AL 2% A4 bR RLCLZI 2R
SR B AN B B (U4 3R ML A SC 364 A RE N BRTE & RIERE I AT g R AR 1) o

[0062]  F/NEREF 2344 .46 A8 2 AT BRI 10 6 RE B e B & ML T 52 47 8% A8 Ar &
LCLZIJ A AR 2 o A EATTH O A bR R TR S0 20 10 228 A2 B PR ER 244 .46 R 28 Bl ER R
A8 X LLALFR F 73 A TR A B R R S AL AR SABTRK L\ BTRK2 FH5 bk PR 7 28 AR AR RTLTR.
[0063] 391 R Gt 2038 ik W 4 A [ b B 2 28 1 B 0 1 S BR B 88 44 46 1 AL B R IS 35 B3 1
B PR B THIAL B - B E AL bR R AEFBONE LA S 2 B AL BR 272 TBONE , iZ I B Ak A R AR B
AR B Z A 2 [ B B 1 B R R 25 44 L AG TR B B R AR AR R

[0064]  FEFFUAFEFF 2 A, A B B F AR B T (8 7 2 e se i) b e 41 8U1) F AR i
PG o X BB R 45 T LA T 5B 3 M 351 45 A (MR T 3148 R e d i w1 S LT 2352 (CT) 33
5 o A5 F AR U A O SR 924 X A R R e 5 22 i AL bR ARFBONEFI AR B AL f 2 TBONE . 7E
— AN, B EH AR ERERARPTI TR £ N a kP (5 1K12) (18 iiMalackowski s A1)
FEEHFINo.7,725,162H BT A FFIT, Foadit 51 & T k) w7 DL T 5B A4 bR SRFBONEFN
J1& AL bR 2 TBONERR 5 28 - AR H17 G o 1% 6 PR 7 JIE i A A ZRFBONE A B A4 bk 22 TBONEH-
e[ E 1 .

[0065]  FEFE T BIWIUG T B IR] , B B BR R #4544 L 46 72 [8] b [ 2 28 5058 00 & 8 - A bR R
FBONEFITBONE 57 4 (fo7 B AT [m]) % 73 7 Wt 55 22 A AR ZBTRK1FIBTRK2 . 45 7€ & -5 & AT 1)
R PRER AR A4 46 Z [A] [ [ 8 0% &R, TEAEANFE 7 18], AL AR ZRFBONE A TBONE ¥ 37 28 43 1l AH %
T A AR ZBTRK1FIBTRK2 PR 4[] 52 o 75 -5 $ A 25428 il 28 54 KN T i b R 28 5279 2 FE R AE — 2 1)
1E s ARG TR AL 2 1) B

[0066]  APELAS k221 TAF v GEFR A RE Bt Inas A ) B & H 2 1AL AR REAPP. 51 i,
Ak bR ZREAPPIF JER p o] LA R IR AN R BN 1R S5 O o 7EFR P TF U 2 11 5 A AR bR SREAPPI) o7 25 [
E 2 AR R AR AL AR RTLTRIGALZ o (R, 88 11X L8 AL BR REAPP  TLTRAE X 48 b 1 4oz
B A SR YN ) 2 5 AR T T AL HE 2R 520 3 £E RRTE — S (1) A7 2 HP A7 i 0 L 12 1 4
o

[0067] III.#MH:

[0068]  ZMRIE2, AL 51 B 1002 3K B , 1 A B T DL DA 2 S R 2011 — 5
53 o AL T ZE 100 ZHAFAE ST BE AR 52 B AT  FEA K BRI — L A H , .8 AL 5125100 7] LA
TEBR\ AP 2854 FIBAT .

[0069]  5EAL 51 EE100 NEEAZHLE il AR 4282 3L T 410 (5 5 DL S M BRER 28 42 1l 23 6 282U
ETADCHHE SRR T X EAE S, B AL 51 B 1007 & AL A AL bR ZRLCLZH B E By %
PRIEE 8% A8 BR ZRBTRK L FIBTRK2F A7 2 (7 B AT 1)) o 3 T N A R R 2 48 I AR R 5 5
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SENL G EE1007E SE AL 25 AR bR RLCLZ i 8 2SR R 28 A8 bR RTLTRIK AL

[0070]  5E 7 51 HE 100K Lo EREE 3544 . 46 VA AT B HIAE 536 Ik B AR FRAR i 2%102 . AR bR AR
2R 1022 1E F N EEER52_FIB AT 1 T R G ALE  ALAR AR 4 83 1025 5[] 8 A I F
RATEMR 5 B3 FRER A8 44 46 2 [0 1 20 R I EUHE o AL AR AR 388 10238 A7 fif T8 n AR AR T
VRS XS T 28 R ER R 2R A8 o7 22 1 504l

[0071]  FEFZFFHAIA], AL AR AZ #2581 02 B2 F6 7R BR IR 2% 44 L 46 VA8 AHXT T 58 1o 48 341 A X AL
PRI EHE o FE T 1 S E HE A A I E A B , AL BR AR 35 1024E i FE 7R AL b ZREAPP LA K B
A A ZFBONEFITBONE A 35 AH X T 78 157 2% A4 b R LCLZ AL B AN 77 m] ) £5 40

[0072]  [Kl it , AL bR A8 46 2% 10248 Bl Fa 7 A RS IR 22 1 A v AH X T 9 B 2 A LA i 1 28
gL (0, B %) AL B AT M A - R R X e A 1 B RS S R B R A8 28.29, i
AMRHE A TAE N B B 1%45 B o 5 L8 s o o, v LUK RO IX BB L e E S
Bk BRI\ AR 15 )48 54 LA R M AR 56 FN S RL 2R AR 2211 % N IZ B o

[0073] - FHT-7E 58 fr 8 AL A SRLCLZH 1 a8 PR EER #4524 FF ZBTRK1 \BTRK2 \ TLTRH ) 45—
ANIALEZ B0 TR AR AR R S R OB A R A IR — A o B 47R H P BRSO T — AN IEB0E 1 BR
EEDS IR 2R 44 AE R AR b, BREE 28441 LEDKS bR 5502 .50b.50c £ , HebriH 55 —50a
LED. %5 —50b LEDFI%E=50c LED.

[0074] P&l 4r R 2D BRI 1 4ol FH 28 T o0 25 1) A S 5 e AR S T AR G 2 1) A IR A
DL i BRI AR 44 LED 50a.50b50c AL B o 5 i AL FE 2852 0] DL IX BE A7 B i 52 PR bR A 44
(1AL B AN ), H LR G BRI 2 A4 B B2 10 I F IR A2 B AN 1) o SRUE T 6 AR 868840
BSOS 5 B JE T 6 2 0 A R 3 B BRI I A0 4R ) Bl 12 35 A #LED 50a.50b.50¢
AR IRERA0Z [ IR EL o R, PR A FH T A2 B3 TR e 22 AR B A A s 1 2 TR e
(1145 5 19 BB MRS 136 25% 6. 0 AN AR A0 28 I HL BRI b mT LA 1% 31 5 0 R 48209 LA (FELEDS0a
50b.50cH B AN 1 A B & I (BT — A & —ANLED) 83 fEF2 7 BATAILED 50a.
50b.50cH ] — A B 2 AN X G AR KR 40 A 0] DL B8 4 i ALALED 50a.50b\50¢ )iz
H.

[0075]  FEEE— WA IR200H , RS 204F 5 £ #5 A4 AR RLCLZH Wl & H T ER ER 48 44 HLED
50a+50b.50c 47 B LA 8 ST I 4a 7 B A o 33k 5 Hb 2552 LED . 50a.50b 50¢ $RA3 X e i)
{E, IZLED[H] Y P AR R AR A0 DGR 5 o — BOUE 5 O AL R AT 4080, WIXT NAE 5 O
AL IR A0 4 3T B AL i B ML ) 8842 . LED 50a.50b.50c 1 M = 2 8] (K] 4 % 2
100Hz B B K, ik Hi A 300HZ 8% 7 B K, I H B AR 12t 2 500H2 803 B8 K  AE RE L5 L T
FUEL 2 B 2 1000HZ B M s 2 ) 91 Z 8.

[0076]  fE—LEsiyiffi v, Ot AR AR 40— IR A AT BA B —ANLED i fEMalackowski % A
(13 E & FINo. 7,725,162 GLidxt 5| & H T i) R R, TG LI fl 2 420] Lls it — A
BUH Z AL AMSUR 28 BLE RFUKR 38 (FEFSE L 736 FIER R 2544 ) #2HILED 50a.50b.50¢
() p 5 o AT A b, TR R EH G ML H 834200 58 2 M 0 R, AT DLUTE A s PR B 2% 44
(& st PR 2844 EITTR) L % PRI 2e 44— B3R 0 DI 7 Hb 5 72 HLLED 50a.50b.50c
[0077] BTk H AR IEARA0R SN , B Hl 2R 424 R 46 1 BAS 5 % R a1
B E W KL 2 E AL 51 BE 100 LA 7E E 7 25 A8 bR RLCLZH i € X B[R = ANLED 50a.50b.
50c FHBRE— AL E .
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[0078]  FEWIGH AP SR 20031 (A] , S 1 ST UA A B , BRER AR 448018 B A/ T T 5E 1]
1B o T2 BRAE W ELAF 72 ST B L2670 o 25 B 200 70 2 37 1 W1 dR A7 B 2 & B4t =4
LED 50a+50b.50cEA] A 8] tOA (147 B 1 i A PR, MIX LR AR Rz A 3 1 3 4 20 R 1
Fehilt o fER GBI, ZEE I (R, = ANLEDI = HR BN 2H) 2 18] | 5 467 51 #1007 H HLED
50a+50b-50c i & I H— Fs R AR (RY, /N T BoR J LT3 6 18 30k A2 16 Tl e AR » )
BT GRS TR o A — L STt 5 R, T BB GRFR A 2 T8 AR PR 2 9
FAFATFh200mm/ s B E 5 /N, AL de 2 100mm/ s B 56 /), 3F H B AL b9 10mm/ s BEE B /)N
5 B2 100mm /s 5 82 B v S50 3 55 2 201/ T 100mm/ s LA 2 7 A R

[0079]  Z:[RIE|4F14A, fEPBR202 , — BRI HFAS PR, LK Bl & I LED 50a.50b.50¢
(AL B 5 R R AR 44 M AR T A LU 55 o A R R AT i 72 T T SEATL26 70 1) £l o B A 4l F8 7R 7
PRIERZS AL bR RBTRK1 A BR B2 2544 FHILEDHIAL B - KRG 2047 fif T A EREE 544 .46 .48 LED
SOLERFN PR EE 2 1 AL AR R AP I S 5 AIL B o 3T R R 2844 .46 .48, B AT AL bR R 10 JE ik
VB AR IR R 2R 441 T A LEDAL B 1 i oAk

[0080] & o7 51 25 100! FH Wi 44 UG e 557925 B8 2 s UG 5 50925 0 s 4 AL A RLCLZH Ml & (1)
LED 50a.50b.50c 5 77 i i # 74 vp () LEDVG L . — ELHff i€ e A 400 &, W52 A5 51 4 1005 8 A1)
it 22 HEAT YA AR € B A LED 50a.50b. 50¢ /& 75 7 BT A7k F A28 B 79 5 8 25 VE LN o
Ze 0] DL T RILED 2 [8] () BE &5, DUSE 15 an R A& S B0 8 KK A S A BRI Mh P
PR o 7E—Le St 451, LEDI 57 B AN BE i B A A A 2 . Omm, P08 AN B R0 . 5mm , H HLEE AR
HEHIARERE L0 . Tmm.

[0081]  FEPER204 , ARG ETE A ZE N, WA B AR 4 5 BE LUK A A A Ar] 3 e A
[ LED M\ B B BRI 2% A4 bR ZRBTRK AR e it 78 r i A4 b RLCLZ . 4 T Tt — D MR, an R
155 FH B = ANLEDEGF 4n A% FH REHALED , MR FHZ A0 3R o 7F — e S vp , PRER 344,46 .48
Al LA YA B B 2 NLED ., — HE SR 25 AL bR RLCLZH I BT B AL &, A LED =
LEDZ & BRBF 2844 FAFTALED 50a.50b.50c3: T FrALED 50a.50b.50c7E 5E A7 2544 br 5
LCLZ A ¥y x il y 3t AN 2 5 8 7 7 o7 28 AL b RLCLZH AR B o

[0082]  — HWJUR% ST T LEDZ , W ST 2R 48 20 0] LAZE AN RF R 5 30 1) 335 47 X6F R I B 44 1) IR
ER ANJE AT TR 1, IR B s s P A 1) R —ANLED. R T B, LED 50l 7E 4 £« (Rl L
LED 50alr) 't 22 AL AR A0 OGS 5 o — HOUME 5 OG22 AR AR 40820, WX RAE 5 O
IR AR A0 B IT B AL 50 BB LA 5 2842

[0083] T3k H A AR IEARAORI SN , G Hl 2424 R 46 1 BAS 5 % R a1
S E R E AL 100 LATERT 8] t LA A 2 LED 50aMfXt T 2 A7 #% AL br RLCLZAI x
Sy s y AT 2 BT AL B X A D IR 2065 R AR A HT I LEDI &

[0084]  RiYMEEfE, v 7 UL B H I, A8 B FE 7R (B 0t0.t1. . . tn) BAFRIR AR B () B
F AR RIS TR] 5 BBl Bl 8] B, FF HANE AR 5 BH PR i 1455 g IS ) 503 BH RIS ]

[0085]  7EZDUR208H , R FILED 50afl#ifir B, LED 50af £k ik B I~ & ] LA & £ 5
#1005,

[0086]  PRERZRAAMLF VENIA . R, LED 50af) 2kid f o & 2 25 1 H ek M A B A e 1) 28 4k
R R B . BN AR AL AR RLCLZH B ANLEDI 3 B (B 2 &2/ LEDI s &) w] LA | S i A H
AU X LEDTE 58 AL 8 AL b R LCLZHH (1) AL B AR 8] SR 1550 o S 1T A1 H /Tl = i LED R 4 B
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FAIS 8] %€ SCIZLEDIIAE B 7 52 LED 50a )38 5 5 v DL K F R %1 FF) B ff B 2K

. Xn — i.FJ
[0087] v (LED50a) =
th — tp

(oo8]  F bt Xp = GOV g g AE [t AL RERILED 50a i B 5 DA &

Xn = 0V, Z)n TR (]t K0 D KILED 50affr B . a0 AR AN G 8 4
(1), 30 AT DL 1 6 AN LED I LEDAL B sk kAT B4 40L& SRR AF 1 LED IS 1k 52 0/ Bl s 22
[0089]  FEMS[A]t14k, FEAZFR210H , FEUEAX AL IR 256 034 TN 5 IR B 25 4410 18 T o PR IR AT
SRR 601 FRER 2% B 2R 626 5 5 1% A FEAH R IIME 5

[0090] SR, MR it B 42 i 28 6. 211] 52 A7 51 M 100 4L 4% 1845 5 LU A5 58 A7 51 #8100 7] DA 42
XEAE S AR R R @ 755 IR210 , i A B SR AL AR 22 A8 3 R % R I 2% A AR R
BTRKL, A5 5 5B BB A A A SRBTRK L p R/ i 52 7 51 82 1007 S0A) fid LR B @07
[0091]  fE2BUR212 , FEXT 07 B 2K 8 X (LEDS0a 3 J5 p5) F i BE R R 25 AL AR ABTRK 1 Ji
B MR RE OR %A B KR X (LEDS0a B )IE A E ST HL26 1 i 77
it 2% b DA E 2 A7 51 #1003 i) B T 3E4T T A0 50 % Sl i - SR U5 T PR R84 AE 5 1 £
R B w5 MLED 5023 i s i A7 B 5% 2 1 O AR B s R R 4 AR AR ZRBTRKL (Y Ji7 £
PRI AR GR( L7 45)

[00921 DR/ = @ x ¥(LEDS50a#/7 %)

[0093]  ARJE, :EAL 514100 M) 43 R MEILED 50b.50c (1 T X ELEDE A 523 HA
CATTI A BB T8 A A T T A R R 1)) T AR R S UR AT DA T B R R A
b ZBTRK L J it H B e T R

[0094]  HqsE AL 5121004047 LA 8 BN R MU EE I LED 50b 50¢ 7 o [H] t 1 4 P A X 1 i 5%
BURM TR E TR 1AM fAEE KRS AN E K& X (A3 LEDS0b) Al
X (iU 3 LEDS0C) [ % FR, A B R & X (St ZILEDSObYFI X (SRR ZJLEDSO0C) & B
&R R 25 AL R RBTRK LAY JE 3 25 AR E K LEDS0b 503 2 . X 26 fi B R &
X (FRIFLEDS0Db) FX (S A ZILEDSOC) 7t 1E F AL IT BAL26 7 176k 2% o DL bl e £ 51 2
1005 7] FH T 14T R AT

[0095]  BR(LED50b) = @ X ¥ (/&7 FJLED50b)

[0096] BR(LEDS0c) = @ x ¥ (L2 FLED50c)

[0097] 54, fE2BBR21 20, A5 F 20 R 202 ff 1 (14 748 460 5 B W 7 1 B BRER 45 AL bR RRBTRK 1
HR 551 1) 3K A A o o8 B 2 48 1) 7 2% A AR RLCLZHR o RE AL 3% AR FR RLCLZHR A 3 P T
i PAR LR

[0098]  fEB U214, ¥ 25 i E A7 51 88 1003 T 78 B 18] ¢ 1AL I B (I LED 50a ) i i % &
U (LED50a) V15 s SR IR 7% AL b ZRBTRK L) Ji o5 76 58 L 2 AL bR RLCLZH I E R B Vil
IR AEXS FLED 50a )5 A A7 B % B R s I ] t 1AL I LED 50af) i f% R & v (LED50a)
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S ) 1 Ak P9 JER A AR X 8 2 DR (A ) AR NS T SR 18 S D (L) oA B ] 1
AR IR R BE R B R R

[0099] ¥ ([H44%) = U (LED50a) + UR(L{+Y)

[0100]  FUAE RS LA HH 28 A7 51 28 1001 55 A7 45 A s SRLCLZ A J8 4R 1 oK I & LEDFE I [] 1
A () TH P R 1 B2 TR [B) € 1AL T B AL B AL bR RLCLZ AR B % BR R 2% AL b RBTRK1 1)
JE i o B O e 0 (RT) 35 AR R T 122 30 4 10 A I X LED $1)-H 3% PR 7 4% A bk RBTRK 1 f) iR
R B R B P s AR 18] £ TR EAT 125 H B AN T8 5% B o T T SRR IR ] ¢ 1Ak i 85k
FERE

[0101]  B(LED50b) = ¥( /%) + BR(LED50b)

[0102] ¥ (LED50c) = ¥ (/41 + BR(LED50c)

[0103]  FEPER2164, e AL 51 #1004 T Frit B HLED 50b. 50¢ ek BF 5% & AT [A] (1) A2 4L,
THERMIERILED 50b.50c 11 &E—AN AT ] t ORI (] t LY aE 3l (R, (FE S R /R A8 AR ) fiF
B A x) o E— e S5, X T4 AN LEDIU B [ B 1) AR AL A ¢ P AP a5 /N, DL %
FE—BE ST oy — AP EE T,

[0104] Ax (LED50b) = #(LED50b) x At

[0105] Ax (LED50c) = ¥(LED50c) x At

[0106]  RJG, ] LA IR LR AL B (x, v, 2) FIARAL 5 S BT i 8 FILED 50b.50cH 1) &
— TR BN AR AL AR RLCLZA B4 B AR N IR L, 7225 R 218+, W LUK A7 B ARk 5 70 i A R
FES ] B 7€ FILED  50b 50 7RI 8] t 04 ) 56 BTS2 B AR I o 1K R/ i F

[0107]  x (LED50b) ., =x (LED50b) ,+ A x (LED50b)

[0108]  fEBEE220M , X Lot BAILED 50b.50c¢ 7 ) & —ANE R 18] t 140 () f7 B 5 76 s ]
t LAL A 2 [ LEDS 0alfl ir B 41 4 o S8 J5 158 FH A DG I 550755 B8 3 WA DG i 5509 K% 3 ) 72 IR LED
50a+50b50c o7 B VL L 21 BR R 28 44 AT DLSR A e (R & o i i FE LA T S 45 2R (2R
TE R G20/ PR E A ZN) & S A0 T8 2552 61) 2 57 10 28 40 0 B DK B 8% PR IR 2 Ak b &R
BTRK 1% 42 21| 7€ 13 #8 AL A RLCLZ .

[0109] 75D BR2229 I FH 7 28 3 JE R A U S LED 50b50c 158 v 5 1 o7 B i 5 2
PR AR DL FEAE R B0 A7 B B AT DA T U BE B9 A A5 LED  50a ) I & B DA 1% 90 & 47 B B
e EEBT VT B o I R B N AR XS LED 2 1 B BT o fE — S S i ] A, 75 DT C D BRI TE] , LED
50a A7 B [E E ZLED 50af) B [ fr & .

[0110] B & S L& 58 Bl , 58 A7 2 A4 bk RLCLZ A FLED 50aft P& CFI AT G810 1 15
(1)) A2 B FILED 50b-50c P TH5 (BL R AT) 17 B A AL b A8 4 2% 1028 08 2L TS0 iy 1A 1 i
AL i Z2FBONE | % ER R 48 AL AR RBTRK1 5 58 1 #8 AL AR RLCLZ 2 [H] 1) 5% Z 8 I B F 08 oL
B RT51A

[0111]  SRJ5, D IR206 2 22278 — /M [H] t 240 B & H LA LEDSObTE 2 AL 2% A4 b &R LCLZ
HH 4R, FoFPLED 50a50c & A& HILED . T iZ G 3R, fER N E 1. t2. . . tnkk,
HFANLED50a ., 50b 50 17 B B3 4 M & (FE 4NN R) &b 25— ANLED) B0 3 T 1h o S A5 %
A A0 MIBE BR A AL AR 6 032F AT 1 I 5 LA 1E 4 AR RS A b il AL ) o SR B R v 55 AT DL g Az
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514 100%% 18 2 /0 100Hz (AR % 1b Ry 2 21 300Hz LA A 5 A 1% i1 g 25 /D 500Hz) F 45 52 S it 1%
A IR206 B 2221 JE IR LA ELED 5008 & .

[0112]  ZMEK 5, LED =ik i L6 R HULED, iZ R fLED 2 5 Y b FRiR T 5E A, (HS2hr |
A5 EREERS 44 R YD FRLEDA N B o IB ] DAZEF TRt 1. t2. . . tndb i X e S A7 B . 2% K]
4, m] L LA 5 AR P LED AR IR 19 77 301 500X L JEHILED o« ME— AN ) 2 i T R FALEDAN 5 4%
fR] SEIE AR 5 D] b R AL ED AAAS pit 5 B 3B, 6 70 76 25 U B 1) 3 0 e T = ot B A R 40
(1) o 22 8300 - 322 5 71 FH T P 20 92 A R DL LEDBR I BR 7 9544 . 46 . ASTHI 5 B8 o B4 Vs I KEULED
A, P IR300- 32218 H 542 J8200- 222 K0 B2, 455 A T 13 1 A 7] 1) =X 2R A0h T A T &2 1)
LEDRALH % FE #ILED.

[0113]  ffi FHFRLED 50a.50b.50c AN KEFALEDE)— > H [ 72 151 dn B sk A | T #7531 1) Tk
FEE A ) A5 22 B R X SR ZE AT BEXTLED 50a.50b.50c it A B L5 52,
TGRS LED 50a50b 50cERAZE , 1 B85 22 68 AT BE M OR - 1 U, 24 P R B S 44 R
BB TS, H N IR EE 2244 (LED 50a.50b.50c A] P2 32 A TR TH AL BRI/ INRE 22 K4
0.2%&K R, % B r] LLAL T EEBSLED 50a.50b.50c 81 108 K Ak i % B F i) 2 1  fELED
50a.50b\50c4b0. 22 K I /N iz 22 1T DL B PRI SR TH 5 810 . AR 2 2= K iR 2 . B F ES
LED 50a.50b.50clizs , 1% 2 3 KMk 2 o 4n N il , 76 B 5 1 20 B v A FH B $LLED o] LA Jg
X AR ZE R ETETBOR -

[0114]  ZHRIEI5A, W LAERE PRI R F22 B — /N EHILED 50d. 1] DL B B FRER 25 AL R
ZBTRK1 5 (4T 2 A7 B Ab 22 B H & ELED50e . 50F .50g 50501 .50 350k , 3% UIVE 35 x il .y
B ANz e B R A A A VR IR A iR e 0 A b DL A2 64 RE HLED o 1% 2E JE HILED
B CLFE N B SAFT 7 1) PR R 48 44 B 1K — 358 70 IF H A TP 302 M1320 . 78— E8 s it 471
A AF B FULED 50e -50k o 78 H B St (5], A DAAE I 35 x il y o R 2l o %) s — AN B o7 B Ak
({ELR2 75 FE B #E ER R AR AL bR RBTRK1 A S5 s AN ) BE B Ab) 22 B MEFALED o 75 B8 1 — 2D (1) 5K
Jita S B AULED AR ) — e i3 43R a] DAL F-Fillx  y Fllz 2 4b.

[0115]  FRAEAERLAY th 45 H SZLED 50a.50b.50c A HEHLLED 50d-50k. 7E&E NI A] €1 .
t2. .. tnkb, ZY AR S BE320 5 E SZLED 50a.50b50c )l & /i 5L B LA K iz )
LED 50d-50k 54 B ARG BE LA SR 155 - % BR ER 28 AL AR RBTRK1 5 5 £ %8 AL A RLCLZ %
P AR 3 A B DUTE , B B SRR 1) BB FLED 50d-50k (fi7 F 326 % B SZLED 50a.50b.
50c I BAL) , AT LAY/ IN e F R () i 22 o 52 b, MIMA DL e Sk el s DL B Sk B AT
DG TC (49 B o i H LI e B i st Hp 1 — L6437 T PR 8 ELSELED 50a50b 50c 1) m (142 i) Z1
T i 2 M A e i UL I

[0116]  ZEEISHEFE B — AR b, B HILED 50e- 50k £ B AT LLZE A4 FH 309 6] #E 4fs PR B
A4 IS BN T BN A HAE A, o B EE 254455 BN A3 8RS, I [8] ¢ 1AL 19 AR I & 1) FLSELED 50b.50c LA
S JERILED 50e - 50k [ 1155 1 7 B O 1 o D51 Uk, 7T DA T BRIER 2R A4 1) T80 B IR 19 9 6 x Bl vy
Az Bl BEALLED  50e - 5OKAH X T+ il B 5 2% AA AR ZBTRK LI R s (A7 L o PR kL, 4m SR R 40
LED 50e-50kfIf7 & 7 HZEmm N (s,0,0) . (-5,0,0) . (0,s,0) . (0,-5,0) . (0,0,s) . (0,0, -
s) » B4 PR B R 442 18 R B s B 1K I H. 24 PR B 8% 44 55 A% B s K st/ B 8/ INHAE
X ] DL EH A4 s R 20 56 s QA B B8 T DR St TR RO SR A B A T e s B AT R
[0117] AT DA% %2 /0 100Hz (FE ALt i ol 32 /1 300H2 L K e ffe ik 3t oAy 22 2 500Hz2) 451K 52
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JEXTLED 50 (SEFN L) (8L B 1 2

[0118] AT LLZE I T AL T4 M B ASLED 500 )it 2 I & i 475 100 R 18 FH ok |8 sk B 3+ 7011
B o 24 B A LED Y B 4, 52 7 51 28 10045 52 Ji st () 18 52 8 25 DA ik B0 B o SR, 75 1%
RS A1 72 S A T A A AN A 1) I EL T 8 5 B0 22 o It P8 117 0 = B R ) (] B
HH e S T P BUE 2 TR . IRIG AN T T 5 BRI IR 1 Rl A 2 1% A5 € o

[0119] 4k 2lAdi FHER BR 2R 444E o], 61120 BR400 - 42238 5 ok H B 5120 300 - 3224
X N o BRI, TE A BRA24 , RGE208f 2 fE R 1) _E— MG 2 B E T /N F34LED (g
FHAE LGS A RERTLEDH ] — A8 2 AN AT M &) o 3X 7] 5 B A28 ) #4551 e o B0 iR
EEAS A4 IR 2 b =R AR I & an SAE b =V & 18], LED 50a.50b.50cH i & — A
72 Al DL BT DA &, A4 R 4020047 220 BR408F: HL AR I 2 BRI SRR 4k 252 .
[0120] 4% RG206fELED 50a.50b.50c /] — AN B £ N FE %A 1 11 8] AS BE 4 )
(R, B BH 4005 5 B8 A kAT AR #2 5h 2525 32408, (2 21 5 BEAE 45 B 406 Fh & 1 37 U LED
FEANREREIIEILED, IS4 40 N Bk R4 — LS A e

[0121] M 7E5 18406 LED (3% WILED 50a) 7 il &I 7] tndb % # ' 24AE K 25 40F 3
i, 76 BT TE) € (n- 1) &b S BT 530 R R 2 4410 JR s 7E 58 67 28 AR bR RLCLZ HP 1R 3 J 2
DL W B 58 R 152 o IR I, AT DA 3 T 2 T T 55 00 8 7 2% A bR RLCLZ A 1) 3o 5 2 &
U(LA0) FILED 5050 50c AT I J8 5% B (IZAH I3 1 5 KV TR B BE AR A 60 3971
F AR E) tHHELED 50a.50b.50cfEE f &5 A4 FR RLCLZH I R & o SR J5 , AT LA
LD IR 316-322H iR ) X7 #f 8 LED 50a.50b.50c ) #i i &

[0122]  JF4h, 24 EAE D IRA06 4L M ELED 50a, {H 2 4 FH RS IR , JER i 0 3 15 4 B BUE 5%
AR THSEAR R o R, 75 25 BR408 Kb 3 TH BB LEDF 3 FE -

[0123]  B(SAD) = SEFTiT

[0124]  2DIR410 559310 FEE1T

[0125]  4RJ5, B IR412 TFFILED 50a.50b.50c [ AN I8 FE 5% & 0 R k- i R g A4
bR ZABTRK L H 3K [ [ MR 60D 397 0158 14 4308 1 2 B8 RS T 100 33 13 4 ()

[0126] DR(LED50a) = @ (24)) X ¥ (/A +1FJLED50a)

[0127]  DR(LED50b) = & (24/4)) X X (/74 FILED50b)

[0128] DR(LEDS50c) = @ (*74)) x ¥ (JZ £ #JLED50c)

[0129]  FEB3R414h, A LL{# FILED 50a.50b.50c )M X i &8 v R M5 fOE R &
DR 5552 fr 338K FRLCLZ H (1035 B 2K

[0130]  B(LED50a) = ¥(/i ) + vR(LED50q)

[0131]  B(LED50b) = v(/7s%) + BR(LED50b)

[0132] ¥ (LED50c) = ¥ (/#47) + vR(LED50c)

[0133] JDIR416%422 55 18316-322—F£1E4T .
[0134]  GnH RS 2078 20 RA24 40 s ARG A FATBILED 50a.50b.50cH i) — B 2 M AS
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Reml & (RY, B BH #4900 &) , IS A ZE I 7 il A2 #8500 - 506 b [ I STt o — AN 5008 EH 21 AT
TR R RGN, Ho EJE PR T A LED 50a.50b. 50 H N AL AR 40 0] W, L K, &
G208\ A TE “PHES R B 2T 17 A A v LIS S5

[0135] 4 %2040 T1-BH £4IR 25 P i % 2l b S it 25 1500 - 506

[0136] R0 HR5007 , S HUALEE 3352 8 i B, iZ I SR EREE R G0 204 FRHESIR SR Z A
BH 4R A B S TR E T I RR At BHEY) S

[0137]  FE2DUR5029 , IIIE BETHTOV & B A% R B A AL A ZRBTRK L1 x 5l y b A0 2 by 00 =2 o 3ok
J5£ UL R R T P AR H % 22 o AR B MBS B — B, R st B v e i s B v AR AR R
AR R B R RS AL AR SABTRK L .

[0138]  Zqn 2R hmok B2 vt 7 0k M 28 4 ik — AN Bl 2 APl o B8 A 22 1) — Al 2 A ik
B, SR EAL26 030 R G8 B NRZRAH o 0T LI 5 B3 il o y il A0 2 b 5 sk i A 22 33k
AT AR PR 5E , B3 T o R Sl 2B AT A 1R ) PR 5 o Gn SR 00 = ) ek Bk o A 22, IR 4 fi 5 T
FEAB 8 AN AT S5 HANRE FH T MR AR AE 2 B o BT DAREAS [F] B B R AN R A 22 o 45l 4, £
BLES N VIEHNE , A 22 7] LR AR (2 SO T8 ST (BE, A et B T D) EE 3R 88
ATLLK A ZE R BT .

[0139]  7EPBR504H, K SLED S0AHX -0t 22 4% B 85 40 7 B AH JC I () T i 1% 72 7% FE A
PN EL7E B P2PR 25 B 1A) 0 20 B2 R 22 1R AT M 4% XS T-LED 509 [ B — A, B £4 IR A ) 1]
e AR LR T2 v AU T L B AR ZE A 22 v IF IR 20006 2 T 512K - LA B 1k R 4t
208 BN IR RS H

[0140] v, Xt <vy

e RS
(01411 ZEZAFH, %P TLED 50a.50b50cH ({4 — AT S 1R F v, AT F -

Ximew) T Xize-1)
Vinge = At
[0143]  ALE R FE X () WX ) B RGE20HH B TE AL B R 72, 12007 B R 72 3 T 1R A
ATt - LB AR T 6 A% IR 2e 4000 A7 B . 52 5t E,LED 50a.50b 50c 8 A% R s 408k , T 7E
(AL B R ZE R o 7R S 86 a3 HG 5 31X Sy B iR 22 9 ORI sy B iR 2 i k3R
a B AR, DEEAES R LR (x,y,2) FFHILED 50a.50b.50c K] 4 M B AL 2L ST
BiR%E.
[0144]  ZEBIR504H, & A7 51 8810015 1) 1% 2 R 3R 8 T 5% A AL 24 Ji s 8] ¢ FO 78 /i
THTF IR TR) £ - TARILED 50a50b+50c FH R BE— AN 5 6 B IR 22 o [N, (7 B IR 22 0 T 46 24 iy
R [5] © R0F T F°D A [) ¢ - LA A 2D SR 42270 B R Be 20 1H B i A7 28 A8 b RLCLZH B H < JLAR R
WA B o B TR AR B A 3R Jia S A BT A A BB ], BRI T B E B, t S5t 12
[ Z AT L 1=,
[0145] 7R SALIFENL269 File XA B iR ZE A Z v LHEL 51 EE 10005 7 o AL B iR 2 A £
y A LA HZ R RN AL B IR ZE A Z v AT LLFEMO. 001 Z K B 1 2 K VUl N I ELAE — 26552 i 451
H H AR BN 0 . 52K R, IR B IR ZE A v W E N0 . 522K, IS4 L ZH 2 R 4
{T:
[0146] vy, X by <0.5ZEK
[0147]  4nwT LA DL » RG02040 T FH 4R A B, I 18] 28 2 78 %X 7 (1 4F ORI B

[0142]
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AT LR 25 VF ) T8 B2 R 22 /0N o #E — BB S 5] v, E 78 67 51 22 10078 AP BR504 H1 Bt %) -T-LED
50a50b\50c H I RE— A iF FAZ AT AR ESLHE T, T TLED 50a.50b.50c £ BRER 4% 44
AR R, AR i R AU# FHLED 50a.50b 50¢ HH I — AN 33 B 15 22 LA A
gL o

[0148]  FEBIR506H, {4 — A EiH 2 MREBI M EIREAZE v I, K RS20 B A R %E
R AERX PR, 71, )% 2 V8 b T B AR e 4 1 5l i Bl f 1B 9 B T B8
il

[0149] TV, &S]

[0150]  FE— NSt , 4 IEAE 3 B HR R B ER 25 44 . 46 A8 1) B — M, LEDIF) s R A=
PAAEASOR R ER 284400 — DNLED#E 5%, SR8 5 oK H BRER AR 46 1) — PNLEDHE /5%, AR K H ER
PEAA8H) — MNLEDH mUR, AR J5 oK B BRER A5 4414 55 —LEDAY s, SR )5 oK H ERER A8 4614 55 —
LED# 5 725555 B2 Fr A LEDHESH st o, SR8 J5 B AP 81 o 1% U S FP AT LA e A BGAR AL B
JG36_E ISR 28 (R ) &% B BRI 3844 .46 . 48_ LI R 2% CRoR ) IR 55 K 4.
[0151] AT LA LAPH &30 8% 7 204 S0 R G820 DA% 1]t AR B T B S AN EHE - 5%
A2 2R LE DI 3510 AR 351 225 4 P 3 IS 46 A7 BRIER 2850 , LLAEAS A AR G120 AT LLERER 2822 A1 1E
DIFN ) fe 51 46 1) (R a0 %) WA B AN T7 1)

[0152]  7E—ANSZHE B, St 256 T30 7 AL UR LI A AMRL R G — 3% 76—
A T L3 AR R P T M S HO A BI5GB e B L0 DI MR A L
NAMEHIRI 2R 48 VIEI R G80T LUH T AN EHE A G an 50 R SR N4 (B35 B i IR
TN AU R B 2 B ) HE & #% - ZEFR @Y “Prosthetic Implant
and Method of Implantation” i3 E & F|HiENo.13/530, 9277~ H 1 X Lo 2SI i A N
P i — L8 Z T A T A Al 5 G I T

[0153]  HLER NSRRI RSB AE RS (S W, a0, Bl RS HA ZAE Nt prig
ZANE T 2D A KB V)E T H LS N6 RS AE 2054 J i B aiE AW
VIE| T H I Esh. fEdp 8N “Surgical Manipulator Capable of Controlling a
Surgical Instrument in either a Semi-Autonomous Mode or a Manual,Boundary
Constrained Mode” ff) S [H I i % Fll H1iENo . 61/679, 258 LI T 51 A& I T 1) LA K& h7E
Wil “Navigation System for use with a Surgical Manipulator Operable in
Manual or Semi-Autonomous Mode” fJZEE L F|HiENo. 13/958,834 LA TN &FiEL 5| H
HIT IO PRl T XA R A G RS s B

[0154]  FEZ LM , ST RS20 5188 N3 H] Rt CLAT DL FE B\ S5 i 48 54) AT
HAE TR G200 A B A/ BT 1) B4 A% 308 2 I LA A\ 32 1) R 4t . Ar BN/ 5007 0] £ s
FTN A2 2 AENE T fife 0 65 44 1) or AN/ BT ) o 1238 A5 B2 A P B 4 i) FH DL 35 i) e 50 45 A4 1)
PIBILMEAR ) RIETIE L TN KA

[0155]  FEiZsL i 5l , B\ 2332 s n] LA S5 LED I & {8 — 2 LA 1595 T 31453 1 45 N LED I &
{8, # A 1L 5 A AR 561K BRI 22 X L2 Bl o SRTT X AT RE I A — B2 R o an, 42 B A
LEDI &8 5 38 3 #5: A 45 56 (1) iz 2h 1A W] B A X AR Ja L DL T BT EAL26 K1k 2
R AR B6 IR 7 BN/ BT [ H s o 48 1| PR B A2 B oK U0 AR A3 AN P 5E AEIX B OL R, S HTHE
BL26 7] LAC & ik 1) BRI 45475 ) a5 5445 Hinia 30 B s o X Fhis 3l 7 2ot 6045 56 A 5E 1 1
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X R R A 44 .46 VA8 2 P B AN A B2 o f T DR AIE 1, DRI AT DL T S I (AT
HALE RGN T BRI ZR561) 125, R\ e de54 7] LLH R IR R 3544 .46 (481K AL B
A7), I LR S 2822 (8l Btk m) AR T B ir P AN/ Bl i TR A A B A7 1)
[0156]  FEZSZHfI b , #5022 H & 1 BT /s 45 s Bl S o) 2 B JE A U AR 249 7R
H BN N B IR A2 A A 23 k221 1z 3 R I AE TUE S5 - i SR 222 0 25 21 T €
SCHFAN, T ) B 22 Ak i i LA s 1k D) )

[0157]  47EIX L8 R G0 ST PR IR A DR 2.2 A1 1E D) 1 F) At 371 45 1 79 2 i, AT DA YR 9o At 1) 485
o) DA 1t ] T Al A7 ) 5 2 o E T @ B 2.2 R4 ) 5 ) 9 A R R G AT DR T 2 2 KR X
T 5 R YRR A AN/ BT T TR X A2 2K 45 ) S A SR IR22MAR 1 45 M AE R AR
R AT DA T A S LT B e AT ISt A is 5 .

[0158]  fE—ANSEHEfs] b, e B FAIRE B Trh )5 — A BT 22 i A RE S k22 1) A S 25 B 1)
Y5y B AR A H AR — B 210 5B 7€ o 0 PR S FERE e 2 Ja N 24 Ok B 1 B
R o A — B S5 o, WnAEAR N “Surgical Manipulator Capable of Controlling a
Surgical Instrument in either a Semi-Autonomous Mode or a Manual,Boundary
Constrained Mode” fllfif % FIH1i%No . 61/679, 258 (FLilid 5| F-& I T 1) AT AT, &
4t 20 PR ER A2 1l SN RF R 22 L ORAIE A S (140, B8 AN 25 Br ) 5 i) H AR A T AS S A 28030 72
PASLE,

(01591 FEFlIR ) S 451 b , 38 Ao 1) Y p AR AR AR e 25 10245 B Bt 56 BV S k22 i 428 1)
AR TR R B R e DR TR T H AR AR A BRI T 18] o 38 R X LR A L AT
PAFz ISR sk 22 853 SRR e 5 2 H E RS DR LB B it

[0160]  FEHB ARG, 222 5 E v 75 = A H B B LA T FRE 52482 3h 31 B i AR}
AR T T % ERYIE TR, AT EY)FIEE . 5158 8 1 e 4 AU i 35 B 45 &
N “Surgical Instrument Including Housing,a Cutting Accessory that Extends
from the Housing and Actuators that Establish the Position of the Cutting
Accessory Relative to the Housing” & H Il & A iENo . 61/662,070 (A ATFH A
5| HEIET ) HoR T IX M RS

[0161]  7E X L6 SE i 5], ZR 40 00 45 B UI R TH 59 T R1F AR R 28 bk a0 bR
“Surgical Instrument Including Housing,a Cutting Accessory that Extends from
the Housing and Actuators that Establish the Position of the Cutting
Accessory Relative to the Housing” & [H Il & A iENo . 61/662,070 (A ATFH A
W 5| &I T ) B, ] R gl 1A S Esh &/ Sk V) H| TRAE D3N E i E
FEsh. S RS20 5 M RG TG . — N ERER A (F WPRER#848) LB bk H e
PRERAS (G WERER A544.46) 235 2 BF IR HI 450 o

[0162]  fEiZSZHtfl , S R 4020 5 TR RIS bk i 22 ) R HEAT S . 2R
Gt 2047 B AN/ BT 1) B AL o 3R R G0 AL BN/ BT 1) 300 s A 2 2 A6 T i
R ERI A7 R/ BT T o 1203008 1 R A4 P B ) LA s gk ) 245 R 1) DD 81 A4S D) B R AR AE TiE S
15 ORIETIE S TR B 9 AR € SUVE R AR VARt B TR B T LT TR 55 55)
Mo

[0163] A& BHIIARFAIE AT LU FH T+ BRI 8 A #2524 FR RLCLZI RAR B =AM 3)), 40 4 3818
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MLEL G368 ANRE N s T I v] B8R R « 2225 B R AL G361 s T CRos ) s fi
L SRR I 1) o UAEE 1 E ARG 20 o 7R ST I BT S AR LR i g4 23H AT IR A
e L4 SR 3 x B« v e 2 2 ) A A — A BT 0 R ) 3 P A e T A, TS A SR L% )
4218) ST ENL26 KL/ NAZ 5 LEE F 2452091 H A G AL c36% 2 IF B EHi T 4R
M AE R AF LT, 76 B 46 ST 7T, B AR A HE Y6162 58200300400,

[0164]  7E—esTjifs] 4 fULED 2 B AE 48 MR 221 LA IR A o 75 1% S 451 1 , FEHULED
AL F 2R R 2R A8 I BRI vh (1) TAE R AL BAL , LIS TAE SR AL B 4% S i 5 .
[0165] B ¥ B BRI L SR (1) — AN H AR 75 T 78 55 A A BH 19 5 SRS o R [ Py 1) i A
PECRAR R, e A, SRV b TH 3R 1 S it 49 -5 12 7 N FH AR O 5 (L2 b A 0 1) B 3 v 3
FHE N GBI T SRS R B 5E5) .
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