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Kingdom :experience and overview of robotic-assisted cystectomy, Journal of
Robotic Surgery,1(4), pp. 235-242,2008 ;Thaly R, Shah K, Patel VR, Applications
of robots in urology, Journal of Robotic Surgery,1(1), pp3—-17,2007 ;Kumar R,
Hemal AK, Menon M, Robotic renal and adrenal surgery :Present and future.BJU
International, 96 (3), pp. 244-249,2005) . I B} 2% (Boggess JF, Robotic surgery in
gynecologic oncology :evolution of a new surgical paradigm;Journal of Robotic
Surgery, 1 (1), pp. 31-37,2007) LL Ao flFE A (Rodriguez E, Chitwood WR, Outcomes in
robotic cardiac surgery, Journal of Robotic Surgery,1(1), pp 19-23,2007) F1 24
KABENR . HMNILAE 2000 75356 [ KIPTAG IR HEHE LK, 055w Hlas AT AR RS O
JE W ZJE4E /R EMF AL (Intuitive Surgical Inc.) C&AENMAINAE AT AR
T A R S I AE 2010 2k TR 1700 SRS, M 2007 SE R
700 RGN 2006 SEZ) 500 A BT HLA ARG IR B A8 1) A AIRAE 2 550 T4,
I iz R R AR B AEE AL AT RIS (Journal of Robotic Surgery) FIZA%
& AR THAE AT AR BEUFARELCI K T HTHLESE AT AR BB 452 2] 3
R, o5 2 SN GRS S R LABGE T AR N ZRIF PRadi b 8 n sz Il i R B AE 2 o
[0043]  HL#F AT AR <5 51 s A2 JF B8 3 f0) 0 56 > T3 N — A /e —
AR W B AR . 3 BRI S AR A A PRI S AT AR DI BR R . i a0 o
P A0 AL T 52 I 8] ) 2 Ak T 38501 5 R R A, (H R B R AT I B 1 2 A0
J¥o MRVE T BT A B U0 R AR B DL A FH B0 G S 2 T B B G R 2 B, B Th e 2k 22 41, X XT
A BA LI, P8 AT AREWRE IS O3R1e) Z 2. EH TRIT
A1 WA B AR 38 [ AT 1T 75000 IR 6 1 A A IR PTBR AR (Shuford MD, Robotically
assisted laparoscopic radical prostatectomy :a brief review of outcomes, Proc.
Baylor University Medical Center,20(4), pp354-356,2007), n] T Hi ik 25 &y O 4F 2007
ERAT T RZH (e S IEE T 50000) ( EMWF AR A AL JP ERARE SN LA
4, W HE shttp://www, intuitivesurgical. com, 2007 45 12 H 5l ) 148 i H T 5 &84k
B A W () 3= B89 A 2005 4F 4 H I8 55 A1 40T [ 18000 A~F- AR FIAE 2004 4[] 8500 4
(Shuford) b T . i H i 8 ABEFIHCHBRFSY (Badani KK,Kaul S,Menon M,Evolution
of robotic radical prostatectomy :assessment after 2766 procedures, Cancer,l

10(9) > pp. 195 1-8,2007) S Bon AL N7 sl R aF R I HLas A 75 DIk
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A (Boggess ;Diaz—Arrastia C, Jurnalov C et al., Laparoscopic hysterectomy using
a computer—enhanced surgical robot,Surgical Endoscopy,16(9),pp. 1271-1273,2002)
MG AR AT RIEESRAG T2 352, IF Hal LA ALERTSVIR VI BR AR S5 4E o E 2T
[0044]  FHI& 5 B A AT T A0 35 7 IR 3 Ik 5% B B 48 R (Rodriguez, et al ;Novick
RJ, Fox SA, Kiaii BB, et al., Analysis of the learning curve in telerobotic
beating heart coronary artery bypass grafting :A 90 patient experience,
Annals of Thoracic Surgery,76, pp. 749-753,2003 ;appert U, Cichon R, Schneider
J, et al, Closed—chest coronary artery surgery on the beating heart with the
use of a robotic system, Journal of Thoracic and Cardiovascular Surgery,
120 (4) , pp. 809-811,2000) « 5 [A] [F &k 452 < [ (Reichenspurner H, Boehm DH, Welz A,
et al.,3D-video and robot-assisted minimally invasive ASD closure using the
Port—-Access techniques, Heart Surgery Forum,1(2), pp.1 04-106,1998) UL Az GL»
LM E EZ (Yuh DD, Simon BA, Fernandez—Bustamante A, et al, Totally endoscopic
robot—assisted transmyocardial revascularization, Journal of Thoracic and
Cardiovascular Surgery,130(1),pp. 120-124,2005) HIFZ OET AR BARE TS0 F
(R34 B 24 T D B TP AR 2 B N S 3R IR AR g &5 SR T e A A I A R o AR
S HA PRAR A 1R A, AHE W RIS AR I L TR (Rodriguez, et al ;Chitwood
WR, Current status of endoscopic and robotic mitral valve surgery.Annals of
Thoracic Surgery,79(6), pp. $2248-52253,2005) IF{EAS1R 5 AT« Dk HIH A AL H%
F A€ 177 VA R AT DAASEAR JLARAL 88 A /O T- AR AR R 5053

[0045] fEZNHAMANEIEM A, 7EJLEF (Sinha C, Haddad M, Robot-assisted surgery
in children :current status, Journal of Robotic Surgery,1(4), pp.243-246,2008) .
ML HNREE (Bumm K, Wurm J, Rachinger J, et al, An automated robotic approach with
redundant navigation for minimally invasive extended transsphenoidal skull
base surgery.Minimally Invasive Neurosurgery,48(3), pp. 159-164,2005) DL & W
4 Bl (Ballantyne GH, Telerobotic gastrointestinal surgery :phase 2-safety and
efficacy,Surgical Endoscopy,21(7),pp. 1054-1062,2007) P L AT ATF AR A
FIAETT R B HARTF AR & AL R, ALEs AT RIR AT BEAR ALY e HAE AR R P A7 AL
[046]  XIFA LA AT ARRSG 55w Hlas AT ARRGEHE A — X EiRghds LI
KRG WAMRIE AT & BA — 200 AR AT 4= DS 20 57 AR P B B4 e 16
#% (B 1- B 3) BTFHES . 7T LURE 2 Fha] 25 5 25 BRI T ARS8 T AR 9035, JF
H AT PR R A 5 ) 6 A0 N 3R A28 0 AT HR A o 1855 A i BB il mT ELEAA PO A
BRGNS, — AT TR LA W B GEAHAL . AT LAl A AN RN A3 i & 1 i B s AR R
FEIHE N T TR A28 HE B MBS AR BEAT 30 o W] LU FH A RHBS AR 420 6 A i) 42 e
SRR TR LI N B BN Z (RIS 4678 AR FE 4 B RIS 60T, AL
#r NBEW B 23804 B B, ARVEI S AL I L T8 S5 KRR R T3

[0047]  HLAs AT ARG G555 Ay e i G HME— DL AT ARR G BRI 2 KRG A
(29130 Jy370) M4edr 9t il (R 1+ 73870 ) 4, — T AR T H A At 4 250
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TERANTARET 3R TC. WTEATHER—FE, MR Al 5% T EE R 2T 2, HAT AR
T v SEE = SE e (Chitwood, et al ;Novic, et al ;Yohannes P, Rotariu P,Pinto
P, et al, Comparison of robotic versus laparoscopic skill :is there a difference
in the learning curve ? , Urology,60, pp. 39-45,2002) ,

[0048]  3A 57 w5 M Al g A 42 11 (APT) - g HLF R IR 4b 78, 1K 55 W Al A R 48 iE
FAE T T I0 RV SE T AR T AN 5 B0 2% B 7 T B R GE CGR AL BB N SR
API (DiMaio, S, and Hasser,C, The da Vinci research interface,Workshop on Systems
and Architectures for Computer Assisted Interventions, MICCAI 2008, Midas
Journal, http://hdl. handle. net/10380/1464, accessed 1 1/2008) H&flk T FFAHHL [ £
PAK EARPAR IS ZE V5 i) AL TR AE AR A4E (OF BBe 4 a I allAE ) 1)
APT 2 DKM 0, JLER XTIz 5 % B HIE B U7 0], iZ0e 3 R i A6 0SB R /R AL B
TR I RERE A B UL B ST I R R R o« 4, wT DU T AR Y BBl T A R 4
SREY (e 0 i [ B ) (R 20 A IR Z5 3T APT R 2 M PR AN B Gt 250 A i f Lo A%
B o X ALFERE A HFHAE 5 WA T H AR A FEVUIE T T RESEE 2N I A s 4] E s T
Rl (EEGHSNE SR ) KERE VA KRS TRUR APT B E BB
F A (AR 100Hz) Ji A8 5Adh , HE— oM AR BOs 26 S A i R R A\ 2544
i o

[0049] Bl AT ARUNZR AFHIE WA 4 b7 B8 KRNI AT AR GRBAR I 258
RPATHLAR AN T ARE 1o IZRERAT] T P B AT RERE, vl #4285 LA AT 45
JE [) Ji T A A H s 2R AR s AR BT R fESEIBh A BRIz
Je s W B AMRHEE AL IR AE L AT LA AT AR SR (4 =

[0050] {1} H B4 75 V2 B S5 RE SRS AN VP 52 Hh B A8 56 TAE - RADIEATIE T T F A
ZRIIA) ) R eV E AR AE DA RE R TT R 2R AU SE P90 IR RE43 REAE 4 R PR S T o5
(A RER — 5y o RIS T RN A 1 & CAE iz 3 280050 0. X5 1
MIST-VR [E 55425 (Gallagher A.G,Richie K.,McClure M. ,McGuigan J. ;Objective
Psychomotor Skills Assessment of Experienced, Junior, and Novice Laparoscopists
with Virtual Reality ;World Journal of Surgeiy ;Vol.25(11),pp. 1478-1483,2001) 5k
FE T H G PR R 2R 15 [ 22 B T ARVE 8 % 4% (ICSAD) (Darzi A,Mackay S,Skills assessment
of surgeons, Surgery, 13 1(2), pp. 121-124,2002) [J ZGH T F R EI KN & F A
BRe BIBRAT s 3 o0 M o X EBHIT ST B O T H L X RS A EAT B JIT 0 AR A 1
NT R, IBFE T 15553y APT #dE (Moorthy K, Munz Y, et al, Objective assessment
of technical skills in surgery.BMJ,327, pp. 1032-1037,2003) $47T T % T2 %45
IR AR REMI M ZE AL VP E (OSATS) (Hernandez JD, Bann SD, et al, Qualitative and
quantitative analysis of the learning curve of a simulated surgical task on
the da Vinci system, Surgical Endoscopy, 18, pp. 372-378,2004) , 3 H LA Fsh £ %
PG c .. BAOIKEARRE1/EE (Verner L,0leynikov D,et al,Measurements of the
level of expertise using flight path analysis from da Vinci robotic surgical
system, Medicine Meets Virtual Reality,94,2003 ;Lin HC, Shafran I, Yuh DD, Hager

GD, Vision—-Assisted Automatic Detection and Segmentation of Robot—Assisted

12
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Surgical Motions,Medicine Meets Virtual Reality,2006) tH % ik553F APT i H T
FARizzhit B sl B

[0051]  {IFAEAT T RINZ: (Reznick RK ;Teaching and testing technical skills
Am J Surg, Vol. 165, pp. 3568-361, 1993 ;Reznick RK, and MacRae H ;Teaching surgical
skills—changes in the wind ;New England Journal of Medicine ;vol.355(25) ;
pp. 2664-2669,2006) [115€ 57 o 75 AL B A AR & DALY | 5% 2] 31 £
BE M H BT REPHFIAKESEL T RIMEE, Ericsson (Ericsson, KA, Krampe, RT, and
Tesch—Romer, C ;The role of deliberate practice in the acquisition of expert
performance ;Psychological Review, Vol 100(3),363-406,1993) I 7k KL s RlHE 4
AL L Fr L BOR, I B SR ) SO St o A7 A — KRBFH IR IE 24, B4k
HEATE R L, HoR A FH AR (G Gallagher A.G, Richie K., McClure M., McGuigan
J. ;0bjective Psychomotor Skills Assessment of Experienced, Junior, and Novice
Laparoscopists with Virtual Reality ;World Journal of Surgery ;Vol.25(11),
pp. 1478-1483, 2001 ;Gallagher AG, Satava RM, Virtual reality as a metric for
the assessment of laparoscopic psychomotor skills, Surgical Endoscopy,16(2),
pp. 1746-1752,2002 ;Lin HC, Shafran I, Yuh DD, Hager GD, Vision—Assisted Automatic
Detection and Segmentation of Robot—Assisted Surgical Motions, Medicine Meets
Virtual Reality,2006 ;C.E.Reiley, T.Akinbiyi, D. Burschka, A. M. Okamura, C. Hasser,
D. Yuh ;Evaluation of Surgical Tasks using Sensory Substitution in Robot—-Assisted
Surgical Systems ;The Journal of Thoracic and Cardiovascular Surgery ;Vol. 135,
Issue 1, pp. 196-202,2008) 3K H xS T ARERE N GRAMEIE AT 73 M RV E . 1
UERIE ST & Ui 250 (R SR A ] B B PR L S — B AT FRAESS, R BIRER =, IF B
HA T AR S w88 5l o X AE20O0 AL & o (0 8 HE AR B TR SE B 2 AR
T 0T AR AN H B INB A A 100 T W0 o 3 G A% 30y 280 1) JHLAth 7 T PR 0 B A A S
BRSO T 2 A AT RERY o

[0052] U AR ZEAS R B S - AT S8 AT 1) AR HA HH R i AR R W N A T K il
SRAAR ARG o257 S R 3 2R BOR B SEITF AR IR0 0P 5 e e ). s b,
AR RAT 2 R A ) G v i A R AV A eI T & A BT 2 I i e AR, U
B FUIR 25 A m] B T L AT, o, SR A 4 St i vl e v 2 TR U AR T
RS R ORI 9T o IR A A ERIF AT, W 900 B F T 3RA T B AR T AR S B
R R o I IRAT B AR TR 5 S o0 T H TR S s B 7 VR B v 2
TEIERTE S, O HE e 2] LA H THRGITT R & &

[0053] 7= 1

[0054]  FEAR Y5 A K B 0 SE ) B AR 7= ) b, AT 2 MU A S LS N R G H T
N BFARALS R FAT BB VAL, XA TR ER (Leven J, Burschka D,
Kumar R, et al, DaVinci Canvas A Telerobotic Surgical System with Integrated,
Robot—-Assisted, Laparoscopic Ultrasound Capability, Medical Image Computing and
Computer Assisted Intervention, Springer Lecture Notes in Computer Science,
4190, pp81 1-818,2005 ;Burschka D, Corso JJ, et al, Navigating Inner Space :
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3-DAssistance for Minimally Invasive Surgery.Robotics and Autonomous System,
2005) HTZERIEI T & (Hanly EJ,Miller BE,Kumar R,et al,Mentoring console improves
collaboration and teaching in surgical robotics, Journal of Laparoendoscopic
and Advanced Surgical Techniques ;16 (5), pp445-451,2006) UL f A — HL A H B Wf
%% (C.E.Reiley, T.Akinbiyi, D.Burschka, A. M. Okamura, C. Hasser, D. Yuh ;Evaluation
of Surgical Tasks using Sensory Substitution in Robot—-Assisted Surgical
Systems ;The Journal of Thoracic and Cardiovascular Surgery ;Vol.1 35, Issue 1,
pp. 196-202, 2008 ;Hanley,et al. ;Lin HC, Shafran I,Yuh DD,Hager GD,Vision—-Assisted
Automatic Detection and Segmentation of Robot—-Assisted Surgical Motions,
Medicine Meets Virtual Reality, 2006 ;Lin HC, Shafran I, et al, Towards Automatic
Skill Evaluation :Detection and Segmentation of Robot—-Assisted Surgical
Motions, Computer Aided Surgery,11(5), pp. 220-230,2006 ;Lin HC, Shafran I, et al,
Automatic detection and segmentation of robot-assisted surgical motions.Medical
Image Computing and Computer Assisted Intervention, Springer Lecture Notes in
Computer Science,4190, pp. 802-810,2005) . FATEHFFT T H P iEshfl / sk 5 HLgs
N G130 T ARAT: 55 B3 B2 AR R B A 2500 LS BRI A PR SR G v 5. 2 LA
‘F%Iﬁ :

[0055] « Voros, S, and Hager, G ;Towards ” real-Time ”

Tool-Tissue Interaction
Detection in Robotically Assisted Laparoscopy ;IFEEE International Conference on
Biomedical Robotics and Biomechatronics, pp. 562-567, 2008 ;

[0056] « Kitagawa M, Dokko D, Okamura AM, Yuh DD, Effect of sensory substitution
on suture manipulation forces for robotic surgical systems,Journal of Thoracic
and Cardiovascular Surgery, 129, pp. 151-158, 2005 ;

[0057] < Kitagawa M, Dokko D, Okamura AM, et al, Effect of sensory substitution
on suture manipulation forces for surgical teleoperation,Medicine Meets Virtual
Reality 12, pp 157-163,2004 ;

[0058] <Kitagawa M,Okamura AO,Bethea BT,et al,Analysis of suture manipulation
forces for teleoperation with force feedback, Medical Image Computing and
Computer Assisted Intervention, Springer Lecture Notes in Computer Science,
2488, pp. 155-162, 2002 ;

[0059] <Bethea BT, Okamura AM,Kitagawa M,et al,Application of haptic feedback
to robotic surgery,Journal of Laparoendoscopic and Advance Surgical Techniques,
14(3),191-195,2004 ; VL }

[0060] e+ Moorthy K, Munz Y, et al, Objective assessment of technical skills in
surgery. BMJ, 327, pp. 1032-1037, 2003.

[o061]  AIIKZF A pLA% ABEAT UK 10 5%

[0062]  FRATTC T A T AR A S BT 1 4 48 S 9] F) P 17 INIK 55 77 AR G B AT O s 10 ¢ 1Y
BT PC BB R T 58 o N R R A LU AT EC I 38 N IS 257 APT BRBUE G . X 485
ARG T H AR E RPN Iz 50 r) 5, G066 ST A R AU R L S R AR B L SRy
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F A LR FB SEARRI A ( “ FAREER ) o OB RIEE 5 PR 25 ML SIUE 18 1 [F) 25
It HAEAF R Z BTN [RER . Al 5 BEMF AR LA APT SR . THIEGH APL ) i
PR XAl e i 2 i) A )7 AL IR SO H S S0

[0063] 34, JATT I A T 2 AMEF AR LLIEAE 45 F AL AR e g A T Lo Bl 4 o
e BRSSO BT R R RN B H AT L, B T TS 1TSS
AR . CRELE - B &l (Johns Hopkins) KEFEMF A (Intuitive
Surgical) AR MFIMNERE ((E5H0) BB ST RU IS N T ARBEEEHE . 2
Hurh ik, CERI TR 40 M FRIER. EOHAT T 100 Mgl s, AR
YIAME FKFHE 30 M

[0064]  FRATIELREEAG H] B AT RIAIE B ER R GERESSAOR SR 55 R IAE o 5, 3T
CORFEZTE — 2 B Sl D AR AR KoK B BRI B2 T AR N R e 1) s sl AL S e
AMBIBATRIRE S . O T T N BB W8 » A8 5298 0 8] 46 A7 AE T REIE 53 (11
Ot M EZ AN ZRER R BB o SRR BRI B0 SO AT IR R R 4 T L iz
FREH.

[0065]  JAZFAT T AR KRG HRAT 1 73 M

[0066]  FAVIFARIENLZ AT AR B 2RI R ST 8T, A AU +
VA EBARN LA R B R B R 22 o WD 5T S s AR LA A Sl A P A, i
PR _EIHFERIAH = KRS BR AR R . R G3R B4R A APT A7 A T 14T Ja AL B LAERAS H
T RUAEALE R AR AR H G A SAEARD L SR YR B A A R i TR SR B =
MEIFARTIIIR IR T AR B 1 8 Bon T RE7 b K TR AR TR 596 o Be4h, #L
Dy MAAR T A AL, B0 B LR B AR R T RAE A A L2 1 2 iy Bl Jm 3 3=
WUREAT S8 7 AL 1) BRI AN 1]

[0067] R 1 : HIIASTAr T AMLAS NIEAT (BB - AR = U 18] 1y N BB AR LA 51

[0068]

»E A2 P #1 A2 342 AL 43
IMRHE A 2K H 2% K28 # ¥
BB 18] 62 4 354 74 4 2% 120 % 35%)
F T Aadids &) a4 8t 8] 4 538 4 4354 7 45 14%
AR F 2 B 560 542 558
o4t Aaids 4 8.949 7.321 4.628
B ButE (#) 0.238 0.218 0.194
%k BrE () 2.883 2.375 7.393
T3 EETE (F) 0.497 0.507 0.778
BRI (3) 0.421 0.464 0.677

[0069] % HITE £ MIHF LR I IX 28 R IR 7R R G PRAEAT 55 25 2 Ml PR ETHFE LS
BRI R AR — 8053 o AFAEZ AR R GRS (il ENLEHE A7 DL RS IR AT
o), FCTRRE B 0 SR A I BT B ik IASEEEAR AL 25 AT AR IR SRR AT B RE
R e EE . AGHEIT A LA A G I e A A

[0070]  FATCI A T H e E FARAES IR ZIgsh G AL, 7 R0 Tl 14
55 IR Far By b H R, JATIBUEE T ok T i = P A ST & R AT 42 G4 55 T
fay b seava il s BA TR L BB REARCF PRI “ B 57 07 LSBT RN AT
15 A8, o, ARt DY R o Ze AR, B AT OI I AR5 -
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[0071]

B85l |k

1 REH CRFFEIT)

2 ERLE CREFED)

3 FNEF / B HEEH 2

4 (HErBshEFE (£TF)

5  |HEtEshEHE (AT)

6 METRrae a4

T AT

8 IR T g 1A BT

[0072]  &FXFRFRES , AR B t L 100z 3 AR MGA 53T APT 3B 78 ANz shAs &
Ao EHEHIGRETAA T HRIZ IR 25 AR EIRER, 1 2 T A4 FHLE A2
BRI 14 DMACEIRER . FRFEID IR 50, SRR 5 4 600 DIt Riszh A &,
[0073] Ky B IASF AT L TR AR HH R /RALE, Be 5 Zy ) 2 X H P A2 SR 55
PAT IV R 42 5 27 2 (1B 5 F1E 6) » 2 A sk 5 VRl BEREYS LA RS IHERR B9 ) AT 55
[0074]  FATBCih T REMS AL IA G577 APT SERS H PU IEAEIIAT B9 755 1 B B SE T R 4L
G RGBT — Bl ZRe T IRIZ RS, T 1A o8 (0 etk Rl 73 e 2R 3R
20, Jer, A F LA 2 2 BORRE SRS S8 L0 i) UM HER R [FIAL (assimilate)
Rzt . b T OaE SR B2 1, BATREZE AN ORI sl 20 S e #4249 15 Ik
(R, 16 f5 A2 SCERAIE ) FF &1 B AL .

[0075] W] LUK EATIIAES PR G (K T) Rl 73 Pl 73 « A PRA AR AL (18—~ BL AT
IR AL A IR 7 2R AR 1 T

[0076]  AN[FEEzhZE (R, AL E GHEREBEse DL RE ) iIzha s B B A F . MHLER
5F ST SCHRAR BT G e IR 28 2 S e g S i M2 s s iR . O T DRI R IR S
AR TR AL T 2. BEAh, R BIEZSAr APT (1 78 AN lash iz il A AL A &
BICA, ol LLHI 99 i 70 RAF R I o SR ERAE AL 4 Bl DAL 5 0F HAE PRI R T,
ZetthZ2 ] 73 M (LDA) $REBLE B o TT %

[0077]  XPAES5 7 S IEAT SR ASE 2 DN R 1, TR 0 W] R 570 K 5 H BB AL 55 1K R 4R B0 1Y
e 28T KBS PUERER RS AY, R5 BEREAT IS i v IR LB B SR VAR A LU
ZRFIR RIS o IR0, X TR 2 B R RE 10 5 A e 25 5 I 1) AL 5% ™ S 52 3
FCH B o ORI DL — AN g 07 2GR AR B LR ST (Frame) BRODNAEATSS € i
)RS 1e] o EIX L, SRATTE I AR B LR L 08 28 B A i [ R e ik —
Ko GRACFRIRFAE AR 5 B A SIS AS R B BRI 73 BEROR 15 5, BT 14 ] 5 10
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Uy 2588, HAF I 248 & =i oA (B 8) Mar b e RN 2 Xt b A7 i d . Lk, 3.
AT HMM St 222 3508 #y vk DUod i B ORS00 15 5 I S g A T A

[0078] 25 BFNITR FRATRILBEATH R A R 35 535 2 22 DLV D773 258
HMM AR [FIFE I T A o B0AN, AT M BATE H TR NI AIZZ) (BT A T ik
SERTIEHNE AR IR ) I AR 2 R R R A A1 . FF HL AR (1) 43 B B s dr iR
WAE AL A R P I 2 . ERAVRERE b, i o m] UV R A ERE AN AN —E0HE
e Y MR b A I DIORS i i o AT 25 S5 R LR — AN ER I [R] . AR +/-0. 2 B0 1
NTE, BAVSAFE L 92 % e g, TAVIEAE H SRR S ML (SYM) ki A 246 S s,
HOETZ NP R . SVM BB 25 5 HUH TUAR A5 B IS MK i 4 FE 25 [R) o [A]
U, BAVETHF A F RS0 B2 G BN S A& B SYM R MEZ 0. 5% RIHER 5
T PRI BRI 2 5 SR T4 93 % HIHERAJE .

[0079]  H BT AREBEVEAL

[0080] 4 FJTiR, & T ARAESS TR B AE T R i = S A LU A
i A F ARV RAEMIHLE] . B Brh, TR A BN A BT 5P A T SRR AE , A
PEFEIT R ML EVPAL R G 1 )8 o SRBIF 502 F AL TP A AS [F B R AT 19 P B 28
PATH PR P BT 12 YRR i “ B 57 H P 3T I 15 UGR I . HMM 4 FH Ok
B T P AR N2, IF B S 8% Ao N U8 - SREL B 3 88 7 B o [RIFEHE, IE7E
16 YRS R — ol B % SR P AT AT 5058 25 B o VIR R 7 B 1) S 58
LI ARAE I R ARSI 2 B AFEEE S XA, ITE BRS04 A s Bk o
NE AT S, R E A B \ATALS U 315 ( B SR s i L1145 4
NHARRIH ) .

[0081]  SERHTHIAIFT O BHATAESS T AL B I (7] &2 F AR B e 1) R UF4abs o JERFTEBE
g WEE TSRS A BT 40, W DATE B80S AL, JLII B 25 8 RIS M5 1B 5K
R H I Kb AL “ BEARR” BIRUCEE I 215 BRI FAESS T SIX P ANRRAE I Bl 5
XN HREACTFIATICAE o A6 IS FIARAEAR ZE 77 T PR INRFAIE IR A [R] 3 A1 1 28 Hh 7R 1% e
REAERERS F SR X0 (1 9) PR REZKT o

[oo82] £ HI AL

[0083] ¢ T FARZEHAPUN =44 8k B A8 FA A ZR7E TAE & T A EHUTFAR
WS KB 2R ER 35 UGS (£ 2) . AN NGB RS AT A S5 A 4 RHEE A
AEHMRHEE A2 28 56 BN SESS o BATT A AL S R TR A Y L 3 AR R SR ] AR L R e
FITE W B e R AR ZEPE IV (MLLR) 1 3Bl FE vt J7 v R AR 23 BB ARSI IR 2 A F P i
B AR E . W R B 3R IR i B W S T B bR iC SR AR LRk e
ST 3% s S 2L T MLLR FRR s R 20 Sfe it e B KB S A it

[0084] K 2 .2 H AL AR
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Zk% LDA(%) GMM (%)  2#A AMM EFMLR TE® MLLR
(%) (%) (%)
0 6891 679 568 704 698
1 64.09 63.2 64.6 68.6 66.5
2 59.95 60.4 59.4 61.2 62.3
[0085] 3 67.52 70.6 72.8 75.6 75.4
4 63.94 67.5 66.7 69.3 69.1
5 76.82 72.7 712 75.8 73.1
6 69.27 70.2 71.9 75.7 76.2
% 5721 57.49 7.6 7064 7034

[0086]  IX4b T 1E & TS AL S5 I T AR 8] () FRHE S AL ) 22 158 Bos I AR
5 TR AR 2 S W U SRR AR AT 0 IR T A A 1) = a3 AT W I P 3 A R HAT B
XTEEE Y 20 % VEFXT 2 EER 21 % LR XHT £ 17 % BIARAE 2 1 B3 %6

[0087] T HARA H KT « T K IXLEHR N T R IAE S AL AT B I 25
F AR Fric i) APT 2l i T RAZ T B R FAT TR IMIEATEEW LL 76 %6 (1) & 44
AERR R R YU L P TR 54 (tie) ZZHMIIEN (85 % FBH 31 % R BH % (Voros, S, and
Hager, G ;Towards” real-Time” Tool-Tissue Interaction Detection in Robotically
Assisted Laparoscopy ;IEEE International Conference on Biomedical Robotics and
Biomechatronics, pp. 562-567,2008) ) o 7E224 K AW TAES, TATOAL HRIE A5 45
KX e F oy L Ak 90% X 48 BN SE B B Rk Itk B SR B o AR B SR AL
%]

[0088]  IASFATALAN K 4E S B A AT O A T AR A ER RS 0L UKk B
20 WKIE S ZF 45 R AREE (S 00K 3) o A HHEH B 18 AR HMM A5 7,
MREERTARE BT LS B AE A EE M N FR25 5 2 ik 18 SRS
AT 20 PR B b i — AN B At X3R4 TARSEF A1), Hoh, B RRAE R 2 VM
WA A DB g4 i B (RN IR DLACE e 8 H ) S/ MR U T AR
BRI ZE 5 5 RIS 5 1728k . 2 N ISR 2 [R) (R RIS PR ] LA SR VF BT AT ARAE:
55 I T R BN - 2351 & XA 02 L AL

[0089] % 3 ARALELHEKP- I FH P 2 R )P 250 R

ET T #F
¥ & 0.51 0.42 0.62
#HF 0.61 0.62 0.65

[0091]  Z LBl I ER

[0092] W] DAFESR A4 K EL B ALAS N FARSZ YN 5932 B U7 in] (1) 10 22 vh O A Bt e A 5K

TR B A A B I S sl AR R B B sl R g . AEA M TAERL R AR SE )R

(RIHAES B —#53 , BT ARAE 36 B F F A AL AT ARINZHRI o i3 L4532 1A

o5, R 2 H A T R —& 4

[0093]  7=fh 2

[0094] A4

[0095]  ABT FANES AR CEfEdl 7l LR BEFE AR, BEARE] 2010 FE4FH A 11-7E

S (1] B ARAE H sh A7 el 1700 DF AL N R G, (HALES NSO IESMRFE AR R Y,
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FAEIR KL bl T A8 A B B X R AR 22 ISR ARG AR A 2 I FARHLEE A6 [2,
3] FFRAERAE AR (e 2% 20 ey v AL b AT AR 2R, Bk, 78 LUA R K8 A 34
AT KGR HLR 4 10 0aE BOR A 38 H 1 B AR B RN 55 L3 A5 B Co i 57 A AH DG IR i K A
AMIEIRAR RN B KT R [2, 3, 4] CAWi5 T ML ALEC ISR R 1)) 2 #5% . Hl
s NTFARBEA R S R FH S A L SR B AN 25 77 15 9 2 i et

[0096]  fFH “FHH—AEH— BT A7 EAEFIB K FARINZA R LS Halstedian
JR BRI AS S B ] N FFARNEFANZR . T IR M R AR, Bk F DA AR A=
T PINLE NHAR A SN GRfn SE B (2, 3]« AR 1T, 4 a0 AL AN Zh 07260
TP R B R AR RV E R BE R G — bR o 57 S EUH FHLEE AT AR RO 2R R AR ATA
UETERIBIARHE S H A5 LA I B 3L H REFE R 23K < (1) BENSAEHL BERISRAT BT A N m e (45
ur, —4F ) BRERRIRIH e r B M — B Z P ALRs NAMRHE 2B, (2) —dHbrvET AT
%, (3) SREUFI M KRB IZsh B R RIRE 7, LU (4) o & SR R 550 « o szt
(ground truth) ” ¥F5E.

[0097]  MLES AT AVNZR 7 T B2 FF IR PR T2k 5 AR Fr 22 (R i A Sk I 25 [5, 6]
MR RN E . BB R (B, B ENET ) 56X 4M R R
A AR LGB IR TN T O Hb A A FR A H 2 [7, 8] ML RE S EmE AL I JE AT S% ). X4t
UG SEI AT TRV E W . MBS A FRRAE KRB RN H, FF HazEA
A IR 55 e SHIAR A E R B AR EL B X I

[0098]  FRATTIE ik FF % e 1 2 UL b DX I 5 A R R WLEE AN T AR H B8 I £ H RETF R BT
] R ER S2 I B3 2 B B A Bl RO R G MG BEREURT J7 v . BAR S TR Zab
R A2 ) M2k 3R BEE R T AR B EE B A0 BT s 9F R A T S A5 DA R A vk B2 B AN A2 1)
Tiite BAVEALH BA VAL SAE I ZEAEVEAL, AR NGRS XMW IVAEANTF
ARINZIEE — YA 2 HhL ik, - HARE R H 5y ks K s2 0B .

[0099]  T5i%

[0100]  FARINZGHIZWERILE R E (B, FIshisee) LarcBRIFEAT Zal .
FIF AR AR H R FE R i v] F slipk 258 55 w85l 20 5 M AR [9] A R4k
FEMLE S o AE NI B i, BATCH R T HUMHLEF N F RIS 12 5 FI A EL
P BB T, AN SRATAT R R A Ak LR FEANEE SR B KA MRS A I 37 MR B A I 25 20
Bif o

[0101]  ZdR I -

[0102]  FRATT I B Z P T S A H X S5 A A BEAL A N R ge. LW A 4w B B2 1
(APTL10]) $24E T 85 334 M E IS B SRS s 2 4. APT B 3hhid i LUK
ekt 12 8 v B e 2 N R R AR, 28 W A RE ST A L R R B R
JFELS A UL T F IR H S B  STARAH IS 1 G193 B R AR 0 o APT 189 X A%
ARG HM, AR IER BN IR E S (clutching) ” DL BT AL, APT AT DA3E
L ARSI C AT I AR Le 0 SR BUE . (8 15 3] 30Hz) SR [is sh ik SkEUE % (15
2 100Hz) o 5345, AT LLAST AR 5 Gt SR i Jo 2 1 [R) (R D R, A8 R B AE 2 (8]
1, 264 ) 334, 7 50Hz "X 334 D RGAR BT RIEHHAE 30Hz F AL IHEdE
TEIRAL A2 B 44 (1), B 43 FCME— 23R8 AR AT, FRRRAEHEVE ) IRB PRl R £ d e b A7 R . i T
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AT 93 M, AF RS AR A i — 20 0y BT S SR SR EAE 741 o I I FR A/ i 2B B 20-25GB [
¥ o ANESRFRR IR DA E RN S TS, J00] DU sttt 8 TR B, A2 m F AR B
I ZRAE H -

[0103]  SEEGAESS AEPTA I ZRBT Berh e N 2Rt o BRATTBIINZR i R 73 e AN R
Gl

[0104]  HEHL T : R HL e ML ZeBi e 5 BT 32 1 38 B EE AR R SR F AR H e,
(ORIt RSN RN VIR AN R ) G AN T S AP BN S W 118 7)
(transaction) VAR f#H]. 2V O QAT Y Zh ik 2R o SE BRI S ACH fE, OF HHE A
THHAEP A (benchmarking) » B H, AT CEMEMFARHZE AN FRINGELIRE [11]
SRE I Y AN OB T AR RE 0 o PR S E T A AT IR . X284 (K 10, 40 ) & -
[0105] < $RI\ ARSI 2 X H M R G E R e . HESRIUA IS BHA R 0 &
PR BIAH R A1 B AL 3, S5 TR AR IR B N S 8 . AT RIS EAHE
FE55 58 N TRV RIAE S5 5 0% (I, 9 3R / @ At A sh 2IRLIA 5 ) o

[0106]  « &4 :HLATSW B 3-0Vicryl 8428 HA =4 10em KR MEFREIER.
FEAAT 5 R E B A FAT S5 58 I TR AT A5 % (n, Fav& 0T 3T BT (19 4% 4 26 AN
[RIIEALL )

[0107]  « BEY] AT 5530 S AR F 28 =R AT HEAA (Pod) A5 7€ 1) (RTINS FH S B e DI R 44 |
DI “S” BRI B % o AT SR UL = ALFRAT 45 58 I () FIAT 45 feiz (49 2, 76 B %241
) .

[0108] o ] <A HIAT 55 BESKABF A4 )3 2 R S0 LA SRS 21488 308 o A8 PR 5 i, i T a2 A ) it
FILL5E AR 3)) (mobilize) M. IEATLSS5¢ e R AES R (], X A IR A 58 4
FAB LSS FERARH ) o

[0109] I &6 5 ] S A0 2 I 5 7 A — /NN N R0 o 76 DD MR IPUX SE T A H RE I, 52
I EeL A N 28 A e, B TAE S 38 — N R (1 43 M7 o

[o110]  AEHR TT AhOIFARERE b Bl 2 Il 38 BGREEART A F AR (MIS) Hife, tofE
o [V JRCE XA AT B AR L AR P (collision) W73,

[o111]  BiHZ [A 53 FoeJE T2 I8 R B Tl Re K P el 3 T 5 Hoe . BABAE
Ak 252 PR B AT A2 I 3 DAE T i T i H A PR M SOE o Uy ) ML 2SN ZR 48 LA T S0 i 4
(1) 55 B N #A2 1 # o

[o112]  HHZARE

[0113] B2 %E Tk B =A¥BAFARING IR (45 - 348 (Johns Hopkins),
Boston Children’ s, U.Penn and Stanford) ) (48 NI HEFRTHI ) 30 LR AT A H
kS 5EANEESATHRHF . T M IRB Bl B4, BRI il gr oz ik &,
I BN AFHAFAN RS (BEFARAA] ) Bl o UH T8 R cE . =AW
ZIRE BRI N HBEK T B B I PR UL R B B T2l E e AR
HRT BN ARERE AR . Y152 & ARAH R dry-lab 25, 3 HA K
AMHIEGF T RENRKER .. THZINEWAMATSARERARBRKER . T
P BB IRRHLA AT AR BRI BOR SN RE A . BTN R, LAEAS H 1R BE
WAk AR 2R RN . & AN RHE AR 4E T N AT 55 I PIR AT LA 3 Re
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o (EIXH, AT 4 DNEFH S AEHER KRR AT 8 AN ILARAH .

[o114]  SiffLvEE

[0115] 4 T #A AT IHEZL R AE I , BTN BRAME S5 BT I ARHE BE 1 0 45 A AL VP
5E (OSATS) [12,13] . OSATS AERVFAREE FHAE Tu il Likert-1like FrE (HP, 1 2 5) 1P
[FFARFEF RIS AR R B e )RR PR 4t BH A e o /SN A2
(1) MARMEE R, (2) B &E3) (W X282 ) SR K FARRERE B
DLRF RN (KP) o “ BT BAE I 7Bh A 58 — N SR e rp — AT, 9 HLPS A B VP A
PAFH TSP — A R U B 4 (s 3i= 0, s K3 3= 30) » &
W CAAEVFR N BRI (inter—rater variability) F5HEA BEE FIAE IS 7 T A
T OSATS vRh#4E (13,141, IF H O /e VP RA AL N B F AR wtE v A [15] .

[ot16]  HBMLERE

[0117]  AELERT LIARYE FRATT AR B N m HR o B 2 DA A FER R BB e & 28
—MEEBEEEIGR U L LR KRB e (BRI, 22k ) o B MaREAH%
SN DA 200 IR AR B 5 & AR AR AR LU e ) o

[o118]  EFG - HES & 58 2. Lon T A T8 UIF RS AT T S S A
o XL SRR R ARG I SRR S S O ) it S

[o119] 3K 2. 1 ARIBA I EIE T HE R G K & A B I ES R T E X
PAT TS P IR DL T AR P — FEAAT S I TR) (BB, THER ) « B3R GIs i & CK,
6] ) CLAAHMLBN S S FHAT 5 H (G IS )
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R OWEE AR R

+% weA 348 322
E 7N 238 238
Zs 27 133 149
fi& 2 188 260
% # s 454 588 255 289 279
E 37N 867 577 311 282 442
#in 107 196 76 103 126
B3 363 291 191 492 200
CooawEsh (m) o HEH D WER R IR YR R ‘,
R e B T e T s T B e g G
5 e 13.0 10.3
37N 14.9 14.2
[0120] e 1.8 1.2
] 3.2 6.6 :
&k o 12.9 15.0 6.1 6.1 6.8
E2S N 27.8 17.8 15.1 16.5 21.1
i 1.7 1.6 0.5 1.1 1.1
&2 8.1 5.0 4.0 9.3 34
BB GHR) 4% kR %R YNGR 4R VAR
+5 fi 28 8 2
k7N 43 40
G 37 3 2
e 0 2
Z i Er 0 0 2 6 4
B 98 61 61 50 89
4 1 1 1 5 3
B3 5 7 7 5

[0121] KRB BEMIGE T2 RATEMAM G 1EH [16.17.18.19] JE AT 4 A8 ik 25 &
APT s8R & H T FAREBER & EVF € AT ARIZ30 B3k 7 B Mt g vt
J7ik. Lin 28 N [16] {8 2P Z 55081 (LDA) Kbz 3 50> 2 = sl DU 4E 2, 48
DU 23 RSN FE AN TF ARIE 5 4 40 B BN “F- A7, Reiley 58 A [19] AF B S /R
] RAETY (HVMM) 77 35 DR T A AT A, X e v i A 22 50 SRS A2 HAT FARIE S
P S m RO R B E A R [19,20] 0 BATIE AT A SR EAL (SYM)
AT A S AR SR 4 L B AR RE D RS M LA N RS E R REIPEE - SYM
A58 FH A% R 50K S N B 2 0 R v 4 B 2 T, 3 HLse U P 3R AR i A o1 DA A K TR) B 1 254
3 B R T

[0122] 455

[0123] SR vPaE 38 2. 1 n TR T2 UIE K RS BRER BRI IR T S 2 )11 35 2 1R
() B R B, B2 it 77 T PR AT B 3 77 R ) CLff A i SO

[0124]  TAEZF[E B ARFERBEMERIE T RS EERNSANRG R ERRE. ©X
PLAS NSRBI A DR FF T 45 8 1A R AT 55 I S AL, RS IG AR FEAEM N (I 1L, /2
) MU ] T IBOR R R, HAR RS PAT IR R R (K 1L A ).

22



CN 103299355 A OB P 19/29 T

[o125] K11 ( 1) PAEGETT X EUR AT BRIE S K2 IE 55 F VA AN SMRHE 4222 4]
() AR =R A 7 T ZE o B o E 9 Nia 5, IF HAL AR AR R B it A S AR
UL AE 32 B G s VR B o RIS A T B o (47 B L 0 AR AR o TR 28 1) 4l FH stk 2 i o <2 9|
A S B e R R L TR AR (R AR SR TR R TR MMEH . & FAESHAT IR
TR R AH AL 2 G A A LUR S AR E A

[0126] G576 SCHR RS IS R umas s AR LE, AT B8PS sh T 1X BT,
AT oAy JHL T80 ok 4 442 A 3 = AL A = 1) P 5 B T =MLz B2k S I S VR R B, L AR B AX
AR uE A . FRATIE FHLEE & DL F R PARAE L P ) AR . BARTEIX LR
{EHFRATHA S I 2 20 A T AXER IS B G vt LA S FUAt B AR (028 A2 4 LA S FoAt 3R 48 A1)
.

[0127]  2Z>] ik [ 12a-12h 7- tH T AN SERE SCIF-ARAE S5 T 75 A 5538 Bl S [R) 3 HY
(1) 2¢% 2] il 28 RS T AH M ) % 58 OSATS 25 R Ab v AR R 2 3] i 26 ANOVA (7E @ = 0. 05
TLE L3 MEANAHF=71.88>2.23,F =51.02>2.37,JFHF =71.4 > 2.57) &4
5% W TEAKCE R 2 B 1K, Fe78 TR . OSATS . BEHLiE 5 LA EAUVATR KA E 5 B B A
7o 2N 3 IR I TR T A0, A48 /IME55 58 N TR) B/ NARR B a8 3l BL R AE OSATS 43
P A NGE TR R ). T8 EUE, B R R AR IR PAT T A EHEE D AR .

[o128] DL 1.3 F1 5 A~ HIERGTHE R & () WHAE 55 18] S i 18] EHLIs 3 DL R E ML A
B SHTHNSTE (p <0.05) [ 0SATS EUAHK . X T4E51M S, £ 1 H, % 0SATS(M
= 77.58.V = 527.35.N = 12) FgEEHA] (M = 466.29.V = 39392.63.N = 12) B & K
T, t(11) = -6. 27, YR p = 6. 0TE-5, &4 14155 56 B 18] 55 4l 1 S5 300 vF & AH K IEHE o
2.2 VER TEX « = 0.05 ) p— {H

[0120] 3K 2.2 :1.3 1 5 AN WS [a] [R] & 1B 5 286 t— A LA & (@ = 0. 05) %X OSATS
SYECNGEG IR (425 ) RN (IR RAEER (manip) EESEEE (BEE) fH b
[ ERPAR A (dissec) LS FERPIAEIR (BB KR pfE () A THHIREEE
WHTIAZE () FREECTZ 28 (ANOVA) |1 P {E.

[0130]
ATS/ OSATS/  OSATS/ OSATS/ ~OSATS/  OSATS
R R B oma
R e AN T R R e

T28E5 9.9E~4 (N=8) 0.0014 1.SE-7 1.5E-7

. 1.4E-4 0.0067 0.9303 8.4E-5 8.5E-5
3 0.0227 2.3E-4 0.0052 0.0043 8.4E-4 8.4E-4
CANOV. N B F PR
AT e e T N T
1 12 8.4E-24 47.7 2.22
3 6 7.8E-20  90.5 2.37
5 3 2.5E-15 4721 2.85

[0131]  IXREVEE ATXEIRER 7> QTR ANAELR) , Rl LT HE, B

A F2 a3 73 (PCA) SRysiZb HI 5 R RIS A 5 B 4 1 o BAT VRS AR 1 —

iy LNZR —ousCRE AL (SYM) 702648, FHAEHI 2 I 2R 70 2R 35 R AAT & SO0 EE AR A

TOUH A RPN IR DU SR AT A5 10 83. 33 %6 HER B ANET XIS 76. 25 % HER K

MRYE LA B RIBREACT IE R BTS2 138 70 /2 o T AR SR ANy R AR 4R 1 PR 40
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A BT IE AR Fp A 4R

[0132] i

[0133]  Iffu KL BESE B N2 A AR PN BT AT B B B o AR AT FH P B BIHLAS A P A% Rt A
I & T XERE B, BRI S EAR TR TR ST (B N B ) DL R
WEF R85 S I N TR A AR . 53 O 3 A AR S S E R “ImK” B2 REI
FRPR VAR LG, BATTGE T TS AT AR RGN BB Hihg. MLy NFARAE A Z =10
AW OO, IF Bk O 52 2% A6 T RO AE T 2k B B3 U k9 AR AR 1 5 = 2R K
2] hE

[0134]  FAIHEIA T WA NFARSZINE i 50, BAE S M & K e (0SATS) (4]
PEE LA RE BB B T AR & nT A o] AHLAR N R G315 I 1B I Ak 5e 3
M PR R R RE AR, 7 B IS M 45 R R &, Re e R0 S ik 2 >0 i 2k Rl AT
RS 0SATS MRS R itk vEe 5 ESCHRE R ENL TS R & (B 7R
) 2 M EEEE S — 30k TR AR IR BRI 1 B n & B S AN LIE B A R0
TR AR BB B T R PR 25 ) I8 LA T 3 SR e B 1 s B,
)27 2]

[0135]  FAIPATIN A 0B LLF 27 3T 2o S 8 1A VIR AR LA R X IR Ve B B 1 i
PRE TR TR o PR, 2 T EVERNHE RN E SR H T X 5IEE XK
KIRZE T UL R RGN Zad e 5l ) & KR 2 28 o P R R RE N R 5008 1) e EE (K N T
LE IR ALEF N FARINGR P 28— 25 o YIZRI B DA ERAE 5 — BT 58 RIS fin g 11
LI A DL K B AT

[0136]  7EIX HLHR HH () 23 A A A BRATTER BRI 11— 843 IF HAXGSH8 By vk 45 1) B 2 £
FELE P e SR HR SRR 0 7 R R B D0 B SEOR BT 9T H AT IEAE AT o B IEAEREAT T
TAEHR, FRATVIA I 0 1% 1A i N () LS JCAE Ay B Iz Re /e i - A ith 4k o B, 7EIX L
DAK T 80 %6 (R HER FE & AR ] BRI e v 73 28, A T R IR EAR M U . 7R IEAE
AT ) AR, FRATERG A A i B AOG I B 2 28 K28 TR E R RE L A TF AR
E55HiRe.

[0137]  H Tonfil 2 112275 SCRk

[0138] 1. Intuitive Surgical Inc, http://www. intuitivesurgical. com/products

faq/index. aspx, 2010.
[0139] 2.Novick RJ,Fox SA,Kiaii BB, Stitt LW,Rayman R,Kodera K, et al.Analysis

of the learning curve in telerobotic, beating heart coronary artery bypass

grafting :a 90 patient experience.The Annals of thoracic surgery 2003 ;76(3) :
749-753

[0140] 3.Rodriguez E and Chitwood Jr WR.Outcomes in robotic cardiac surgery,
Journal of Robotic Surgery, 2007 ;1 :19-23

[0141] 4. Chitwood Jr,WR.Current status of endoscopic and robotic mitral valve
surgery. The Annals of thoracic surgery 2005 ;79 (6) :S2248-52253

[0142] 5.Ro CY, Toumpoulis IK, Jr RCA, Imielinska C, Jebara T, Shin SH, et

al.A novel drill set for the enhancement and assessment of robotic surgical
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performance. Studies in Health Technology and Informatics,Proc.Medicine Meeting
Virtual Reality (MMVR). 2005 ;111 :418-421

[0143] 6. Judkins TN,Oleynikov D,Stergiou N.Objective evaluation of expert and
novice performance during robotic surgical training tasks.Surgical Endoscopy
2009 ;23 (3) :590-597

[0144] 7.Sarle R, Tewari A, Shrivastava A, Peabody J and Menon M. Surgical
robotics and laparoscopic training drills. Journal of Endourology. 2004 ;18(1) :
63-67

[0145] 8. Narazaki K, Oleynikov D, and Stergiou N.Objective assessment of
proficiency with bimanual inanimate tasks in robotic laparoscopy. Journal of
Laparoendoscopic&Advanced Surgical Techniques. 2007 ;17 (1) :47——52

[0146] 9.Datta V, Mackay S, Mandalia M, and Darzi A. The use of electromagnetic
motion tracking analysis to objectively measure open surgical skill in the
laboratory—-based model. Journal of the American College of Surgeons. 2001 ;
193 (5) :479-485

[0147] 10.DiMaio S, and Hasser C.The da Vinci Research Interface, Systems
and Architectures for Computer Assisted Interventions workshop MICCAT 2008),
http://www. midasiournal. orR/browse/publication/622,2008.

[0148] 11.Mohr C, and Curet M, The Intuitive Surgical System Skill Practicum.
Intuitive Surgical, Inc, 2008

[0149] 12.Martin JA, Regehr G, Reznick R, MacRae H, Murnaghan J, Hutchison C,
et al.Objective structured assessment of technical skill (OSATS)for surgical
residents. British Journal of Surgery. 1997 ;84 (2) :273-278

[0150]  13.Faulkner H, Regehr G, Martin J, Reznick R.Validation of an objective
structured assessment of technical skill for surgical residents.Academic
Medicine. 1996 ;71(12) :1363

[0151] 14.Darzi A, Smith S, and Taffinder N.Assessing operative skill.British
Medical Journal. 1999 ;318(7188) :887

[0152] 15. Hernandez JD, Bann SD, Munz Y, Moorthy K, Datta V, Martin S, et

al.Qualitative and quantitative analysis of the learning curve of a simulated

surgical task on the da Vinci system. Surgical Endoscopy. 2004 ;18 :372-378

[0153] 16.Lin HC,Shafran I,Yuh D,Hager GD. Towards automatic skill evaluation :
Detection and segmentation of robot-assisted surgical motions. Computer Aided
Surgery. 2006 ;11 (5) :220-230

[0154] 17.Verner L, Oleynikov D, Hotmann S, Zhukov L.Measurements of level of
surgical expertise using flight path analysis from Da Vinci robotic surgical
system. Studies in Health Technology and Informatics 2003 ;94 :373-378

[0155] 18.Gallagher AG ;Ritter EM, Satava RM ;Fundamental principles of

validation, and reliability :rigorous science for the assessment of surgical
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education and training, Surgical Endoscopy. 2003 ;17 :1525-1529

[0156] 19.Reiley CE, Hager GD.Task versus Subtask Surgical Skill Evaluation
of Robotic Minimally Invasive Surgery, Proc.Medical Image Computing and
Computer—Assisted Intervention (MICCAT). 2009 ;435-442

[0157]  20.Gallagher AG, Richie K, McClure N, and McGuigan J.Objective
psychomotor skills assessment of experienced, junior, and novice laparoscopists
with virtual reality.World Journal of Surgery,2001 ;25(11) :1478-1483

[0158] 7<% 3

[0159]  FEMLES ATFARFRS [1,2] W5 AFRERTE 0T, A FAREL L= HFEPh &
I T PR AR . T RABECR DT et 2 CAE RS (4] i REL (5]  H Skl [6]
MR 2R =T A (7] BLAO ANEE [3] F- AR T AL B iV 2 U h A 81 - AR Sz k47
HbRAE.

[01601  yak /> FRY AR M AT kb 1 2R L DA R 65 e R A 52 T 48 AR T s B 3 AR ke
HEZ A o BB T AR D CL 28 F T4 B 3 30 i s ) BRZ0 R T AR R ald i e
iR [8] FJa A LA R AT FY T WL AN e b i) BRZE M 1T 9% J T LAt &Mk F AL A8 A
PG T AL IR

[0161] AT RIESF AT ARG (ARS8 W 4E /R BT AR ) & H THe0
HMBFFEAR o AR AL T A8 = ARRIMLES At = AR SR AR i & 2 18 =ML
MNAXZFHRIN AR RN LA A A B85 20 13 o A0 T8 22 LS A 0 W B i BLAE s i — 4K
RIS S R A T4 . AR AR RS T & A PR P WS T, JF Hazgah ik
A BRI AZ e il M AR B Bl o I AL AL N AR AL & B N T SR BRG FEMR I3 2, OF
AT FE N AL BBl ) s 5 e (1A 3 B A5 B S I o

[0162] &S5 7F ARG IRAE AL B AU PREHF AR P B4 BEFRUE o FL O R Db HI SR T B R
Z RO AN [4], AR B K55 B R A AR (91300 3 IR B R 453 4 1A [10] L 2800 LI
JEFFMAEAL [11] BLR A A [12] 0 INZRAT 2 e WL A O i SR AR 51
FEIE B B —REIVEE ARG (S1) Al ULRA Z BN IRHE A & o &
THAWEE T — R R A (Kumar 28 A, Multi-user medical robotic system for
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