JIAOTONG UNIVERSITY

IN w ™

[¢)]

~

o

[(e]

(]

[N
o



AR Bt 18 LW T 2B A A8 S5 AR & A7 R E

[ A7 V8 e R 15 A AU S AR SO A, D T e T T 2
FAENERE R R, RO R AR, ERAERE LA
—MNAENEE S =N, SE R AR SR AR T

— AR AR N Ah I I BAEE S T AR Sk, T R B2
AT EXERTR ROBABARERKRY], RT3
ARG, 2552 5WAMERSCEH, EEN—E R E AN SC e
FeA b, S 58 CRRBOR AR ] LA T AR A7 18 S il 75 ) (LA
PRRR (AR ED D o

T (R SERLUR, RSB R AT AR Sk

AR 2

=, WERkE A, PPEEHAR ST E X SCRERIE
WEFUN S ATREIE R R L 2 B R RS S M8 HEaEE L,
TR A8 FAIAH A L B S B 4 52

PO, Gl s ) HF B ).

)

T CGERAHREY EHEREAIIEESE (3l Ra L.
2 A SCHITEY  (FESHE (2018) 62 , ZiKFH A4 XA FT
BN, AT B, S AR, 54T,




—. WICHA

WIEH . WEIHEFARAR AR 8 R %] 55 B R G 7T

WICRA: (1) BT (2) MAIEREITT: () MHBR: 4 HE
BERPE: (D) AR, (2) B, (3) BiERE; @) He

WE:

ISR N DA/ R U 2 Ry, TR DS R E g, JF
FEIRREEHRE N B4 S T RinEAZE RGNt R
wl, AHEARGAMRITAR, I T RS NIRRT b
R A0 IR A J5 PR 2 3 AT BARR A XUz o PR T, £ T AR ML BT 1)
HLAMR 2 O S5 A0 B0 R0) L, AR B ARSI i — € Bk i -

AT FIHE T, BB T IR — RIVATE AR T AR EEOR,
W B EIRN . MPEBRI R EOR, LS HEES SRS
XL BOR B AR = BT AR AR R BE ST, A3 RN Bl AR FA
O LA TR 2, AN 55, LR DRAE S 45 14 (RO RS TR AT o
FATH H bp @l X RN ], KBTI PRS2 2. It
b, ABETCILW KA — DS AT 6, KRHTREG DSLBORAES)
SRR BB 5 BRI AL BERE, I B AT O] 738 FIMRAE 55 =
A SR R F AR REREUIFI VT AL T o 1K LS G131 Jti Tl HI AR K Tk
QPRI BRI 2, FONETT BIPASR OB I SR S F

=, BERRIFKE (ResE RS T 8000 F, WH G RITAHMHR
2
1. EBRIFEE AL =
1.1. FFERBIFERBIRBE R

1795 4F, fEEEEA Bozzini A HS . B AU ol ot it S35 E,
FAFRRNR A FLBAE E, P07 BB AR, 1910 4, Hit




Jacoaeus B KRB MGG R & 7 NI . Bfis. FLOBE, e T A
KIS EE—RREREXHEEGRE, S NERERZ L. 1987 4, i&
[E < )ifi Philipe Mouret SEfiti | tH 5 EE BRI SAREDIBRA, HiJT 1 &
SAEFFIRSMRL R S o« MJE, 2405 R IR 63 1 S )
B, 41 Wayand(1993). Fermi(1995). Cherqui(2002). Descottes(2003)%5 .
1991 £ 2 H, = #hod 88 — N R EE Be At s os e 1w ] o 3 36 — 451 s
JBEEVIRTA, X E W —FI IR AR RN,

M EBORFEANIRE C 30 R4, LIARTE Sk mim a2 R, 21&0E .
3D. 4K. HL#A. BEEZRAE KA, FOIFAR AR 35 Dhhe
ORI G AESNRL S BB 3 1)V SE 3R At B8 08 2 U I AL 5 Rtk M 88 R Al
M HES EEA SRRSOk S HEA T 17138 tH B AT E AR,
AIFARIEN EE MRS B ER) —IRE R F. 4 30 FHRRE, TG
FIR Bl J LA B A S B & BB AR R (At 20, 3R AR B 40
BOREUS T RE 1D, HIENF R 2 . IR H I I S iH 2 )
B RS ERE BINAS I E SN NGB T 22Uk R+ 17
IBRANF IR E R ARIA AR, MBS FH I s 5 5 B B A JHF R 9 P =R
RITRIECA RSB BT S A AR A N 2 Z R I AR RIG T
SRIFFIRE R, AR CEHRBIFRANB LTI EEWRITAE AR, 4
RE 5345 G2 10 R SRR 257 AT 4 sk 1) SRR B B AXE-81, 7 St 1)
ABANEFA Lo BT BN,  FHJE BRI 2008 DU 28 T R I 813 ik 98% LA BB A
LR R, REARE&E R ANEER . ARER, &hERERE
X P O I R AR I B2 . N BE A NSRBI T ARG T IR AR o
g b, AP RIS /MERITI I PR AR G R I A A
TSI IR IT 77 AT, I FAR WA R TRk, Rl erE
AR A AR IR A5 B 7 T




1.2. RPFRIRB O EEM!

FERBIRT T AR BRIy, AMRHERZE H S — M RF Pkl i ?

T E R0t S 1552 IR, AT TAR P MRASA 245 AR S B g 1
ARERAE 2000, X1, ARG B EORAE AL E G i . BRI B Bl
IRIT R AR el IR TR B AL SR R G DU, &
BN, TR IEFE A, AEAS A T AR R A A TR0 AT 3R AR
e BN — TR B AR SS

bt N\ L REAN B AL B 5 oR BN BR 485 & IR 8, AR =7 4

AR, ad KERNRRLIENZ, THENIE Q2L RBHITE R ER
gy, BARRLINAN X 38 B SR 5502, XA R A Be S AR IR B EOR, R
oL DA HIAR I B AR O ZE Al ERHTIR AR AT AIALEE, ni, 4R35y
FERA LS I ke AL LR RS DA 13 141, XA K& 7 AR
FBRERE N, WONSRIERAESRAL 7SS 1. A I RRESCRE, I &2

FIRTH T TR AR B EARRIN, SEIAIET AR

0



B EAI o] SE MR BIE BT R A = .
1.3. RpEHRAATIRR 2

AT MBI B S FARE, FARMEM S LR — N LHE
2 WAL I, JCHGRAE AT An 2L 2RV BN 58 1) 56 TR TR AR I
RN T 1 BT ] L B TS AR i R 5 AR A SV ELAE R
A, BN E R, B, Al CO2 AIZKZR AR
MHZUST, XA BLBAL TR TR, A RIEER 1 AR A Y
MEF. RO T, WS 0P E B M 2N, BRANERLE =
PRGN T ARAESE , SN e T R AR i A 06,

HAr, $xEESEFARTNZNE, ofF - SYEEZF 5%, win
MBSk BRI PEESERE 50 fr S0 T SR, X8k AT X H
TN NIRRT T30 5 R I BE R B 22 5 R A 55, T TP AR AR A L ob
BRI S, RLEAEG B L T INVEEAEE LN o R AR %
MZ K AN S U iR EZES RN Z AR, eflZ2iFARBEI].
B P ) SR AR R T P AR, IR Z 6 TR ET BT O
H, WARPFREEREPEEER.

&1 i&%?%%%l’ﬂ%@%%%ﬂ%@G & 2 Vﬂ%ﬁ%ﬁ%ﬂ%ﬁiﬂféﬁ%@%s

Rtk v 7 A RBAEEMEIHEFAR P AR S M, HEITTRENY
SeE AR R EFHA . HIT AN LE BB REAR, Rl %2
BRI ML, BT RERG 1 ERGRKTEW AT, ERcm R
BB IR ThRe!s20, SR ZIrikmtt, Al BRGSO BN R i




HRG X FRIEP AR R LB S AR R EE. K 1. &
2 s, AR E S ES TR R F AR AT Mg mPA L e R RE
2L, (RIS TR T i B AR SR 0 Se it B2 22 BB BOR T 5 G <o
211,
14. BETARPREHNSHBEHBINEREZ X

FEMAIFIET AR, R SHEETIEN T TR R EREE, H
T T AR A3 = BRAEANALET R, o2 FEFAE DI i1 5 4 ) 2 0
HAREEE MR, AEFGRUNRZER AT Re 5] K™ B I AAE, Ny
T REEE T RS S, SIART SHARGH BT RIBFAR, LS
BEIMAEF AL P IRG FHUE D, EFRATINER INF AR K
T, MR T AR A KU b ANTT D o 3K AT AR A Rl & 2 A
AKGALBES D> FARPRIAE N, TR A PR E
i, AIMISE R FAR R BAARRCR N 2 4

p— 4 6 [ 8

S fw, fe™ il N A AL
" S5 o 5 o 1
X A & .
\ - B
s = B e e
. | |9 _— x f }
\
(A) 5 B)7 ©9 11

B 3 BRSBTS = 12
(A) BHEA: B) #BR: (O W (D) BEK13
AT SEIE— Hw, BT EESER TR R MG FHSARN

RSN T R . XA HORIEE 8BS AT CT RIS ER SRS AR A B
PR, WET el HERR S S HE L ZXFERR & AR 7 F
=4S B, 1 H AW IRYE T AR X Sk i SER AR HEAT B A BT
BhSEHEM SR SR, AFRDRIER B EHE R 2 IR &, s EHE
FEFARLREHREERM AR T WE 3 Prr, BEIdER S

=

14




51 FFARKINLH PARYE R-T5 AR, w] 73 PR AN R SR e,

R RS AU RSN, PR s T FARNRS AR ¢
B B AMRLEE AR e 8 BE AR R R 0 A BT R B A5 K, IEREAH AK
R FAIARE BB ARG OL, AN ZE A 032 A B H I A P v B 2 iz
(31, gbhh, SEkEGE M SHUIE 9 TP ARKE MM RIS, A8
TR A A R TR AT B AR I AE PR XS, e 28R it 1 BB B AR RE R
Rk, T AR PR R 2 B R4 AR B m PR RS B VE AT 22 2 D T
RAFHE I, ICAESETE AR N RE /70 BB R R UR 7 T s A
ABAREIDME
L5 HRRFERIBEEHERS®

B FFAE FAR R H B 28 PEAT i BOR BRI A B IR 22 2] R4, 3K
RPARAER AN A% FFFRH DX 35k )t ) 45 A A7 IR 2 B A IR BORAETF
AREBAEPB RS PR . BT RETARY LEESE, ERE LK
AKEHHE B T B ERAR P BRI RE, HERERFEFAR. B
b, OABHERARMBA RIS, STHERMVIEE NS, 2MkTFRZE

Kl 4 VR FAR¥EEZRS
HHT, SMRHERS A= 30 = B T 20 B T e o) R s PN A28 B |




N 4 Froas v AU AR etk AT i A T ARBCREYIZRIZ- 260, K1, X4
PR GE N BEETT IAFAE SR Z 51X BAR P AR S SE R BT AME e 55 1€
2 RR R IR TR S HSE T AR 5 8] 122 7 27 IR e i
HIRFERAR B REI SR T7 TR AF 1R R, BAE RN R 2% A B T AR BRI 2
BAE.

Rl JE T SERRAR TR RS 70 P 25 S A ZRAE AR s vh B ¢
RICNET . XA R R RS F ARG R RBAS B2 I 5, il
A RS AEAR AU ELOLH 5 S B RO TR BARD AR . [, BikhE
SROERIAS S, 5 BhER2E A 2 B3R AR AR iR iR, ANITTINGR S 280 . 1
b, XA R GuE AT URAESRE VA AIE TR, S R B A ST AT
SRR FARATE A % B ER AN e o IXFERII SR B T4 i R A 1)
ek, REFARLAE, ERERZ PRI SEN N, —THRBAFAR

JiR & .

2. HABENEMNANE®
2.1. BIRABEX

ASHIFFEAE R R F AR SRR G R 1=, R R AEA R R 5
5B RGTH. B, AR HRIETRARPEGPEA, &
— p X TR P ARE T 2 et B e E . RO F AR A PR LEF A1
AR E S A, (RS RIRAAR A BN TR B Th (1 G4 . S8 it ot
SAGRINER, AMRHEE AR R AE TR ST UERf . S b AT I W AR A
REBERARBTFARERMEL 24,

HR, REFFEE E T IR M EGIREAR, JUH R HIRE
> RS AN X 205 S AR R o 3% B AR BB A50bh S e T A AR Hh R AL Y
WAERENS, QRS IS, AT CRAEA A LT 15 0 ZE SO R FAR A




75 BT (100400 B 0o 2 e 0 0 B 2 i R ZE 2R L HERA DB b 2R oG B L, DL, 4

X R {5 8 5 g AR /D R R I JRORE AR 9 1 T R R S U T R A K
((FER

BJe, AT TR T ARPREN S HMASGE I, 87

HRARRA (0 CT) SRFELNEER AnAFERE #Tas, W
LA A S A BE A T AT PEA AR s (5 2, AR KR Ry 1 AR AL
HERATE o IXHf 22 AR S BAOK T N BT RE A AR BSR4
IS ARSI E AL S, SRt 1omRMSCRF. R, IXRhEOR AR
L PARMRCE, IEREAR TR, 89 T AR B et

ASHIE FEAEAS AN T RE T A A 1A R SR R -5 i B 2R Gt U L AT 2 1)
SCER o IR F R ROHERA I . e BB IR 5 B AR AN S 2 A
G, WTOE AR TR A MR, X E B IR TT AL
RMAAF B H AR .
2.2. BEFUNHHME

FERFTARBIIR ML 2T, AU TORAERTH I HEF AR A
SRR Y RE AN 5 BT T o R R AR A BRI R R
A RS, TARIIAE T RENS E AL E Cm AR, 8GR B 2L Bl
HAbGSE, BERESPARBBIIR . KRR _EREEE B0 83 1R Tr
BORT= AERAREE R, BRAR T AT AE B AR, T 78 1 S8 5 ) A A7 o B A
UNEY/ SR

EHEFMENRIFTTHE, RO RNSIRHE LR EE FEIFEE T 42
BRILA . EHEN T MREREAE, BT RBRARTERERIIZEE
5 3 BAt AT Pt B AR L B T AR SRS RE o IXFPUIIZRIT IR AN RERY 5
AT FARFREM R, JEREIERIRAE IR, D P AR R XX T4
e AN BRI B ISR AT R AR R B AT 2R, JEHLAE e MR )

P




ARAABIAT T AR IR
FEHESN R A BB TR REBOR K T, AW FUb (2 st 1 B2 il ¢
N T REROR RS o LR TR N IR BE 22 5 . B AR 2 P 44 5%
FeHEBORAE LR 2 AR IS N, BT BAOY AR SR B B2 97 SR B3 S £4 15 S
Fehfte XAMER FRGIAFEFA, HEmke g™ 2 A BT e, A&
HRTARIBUE SN ELZENMBRTT R,

B, ARG A B T eI ARSI m i, @i s A
PR IRA A HTRE ST, ARRMIFUCIF AR EIIREH . =R R
Xt EEFE BT . XA BN R PRI 7] AR I AORE U, A K
BB E R R RIRH m KKK, XA AR =
T ARG BN RCR I

3. BRI FRSIA KT
(B T AP SCRISE SO, 40 PR oSk ) 5
3.1. ERSMRFTEIES (F30)°

FEROIF IR F ARG, BEIT BN S4B RF MR 7T IE H st o4 |
BREZEFNE R Ebr B, 285BI EAER N R R S R A B 4
A, FHRIRES I FBRIIZE LG (CNN) S8BT A, LU ik
T TR R R D PR 128 290, FERRSESEHIIX, AL N RS R T 3T A
TR RERIAZ T T, 1X 8T B AT DA AT 4 3R AN A e A AT
%, MWIMAFARRESRME 7 58A 7 0SS 14, thsh, G aE+H TIF
RIZIZRMEIRIGIR ARG, B LEMR LT AR I Hh 3t b £ 78 1R A 55 0 55 < 1)t
(30321, 3 e 22 5 ) P S ik PR R0 S B T AR R SAAR B S TS AL, A BT
T FARM AR,

EHNEARFEGHARNERE FRREERSEE, EHEEREK S




SEAEBCR BB E . AT, B N R U AR ST o 32 BEAE R AR
CT SARFBR AT F, TIEAR AR IR AR O R G RO B K 7 18 A T
VR SR, [ N k2 B AR AR R R GE,  BAEI RGN SR
BAT IR P 2B FH RS AR YIL, @ARIE S E bR JadtKFRo, [F
I, XGRS AR A A B AR B AN SER B B, 28 AR TR A () i A N
B RTT % . BEAL, RAEE N E B TRXEHARBEEHEEZHERR,
Rl Je AE SR TH I % = AR FIRAE B AR AR 1) R R U7 1, {H H Al ix e %5
TSR 2 kil . B NI FARBOE MINGINED TR — P50, DUE
IR LA BAR, B IBRI SR AR S A 107 2, i B A B
AREAR W FEARFNLH .

3.1. ERSMRTHIE (3302

In the field of minimally invasive hepatobiliary and pancreatic surgery,
research on medical image recognition and assistance systems is increasingly
becoming a focal point in the global medical community. Internationally,
numerous research teams are delving into advanced image processing
technologies, particularly the innovative applications of deep learning and
convolutional neural networks (CNN), to overcome visual obstacles in
minimally invasive surgery. In regions like Europe and America, researchers
have successfully developed artificial intelligence-based image analysis tools.
These tools can accurately perform tasks such as tissue identification and
lesion localization, thereby providing strong support for surgical
decision-making. Additionally, there is focused research on developing
sophisticated image enhancement systems aimed at addressing the common
problems of smoke and fog during surgery. These systems utilize advanced
algorithms to achieve real-time clarification of intraoperative images,
effectively enhancing surgical safety and operational efficiency.

Although progress is being made in the development of intraoperative
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imaging technology in China, there is still a considerable gap compared to the
international advanced level. Currently, domestic research institutions and
medical centers are mainly focusing on the processing of preoperative images
such as CT, while development in systems related to intraoperative image
recognition lags behind. China still lacks mature systems for intraoperative
image recognition, and research on multimodal navigation systems in
minimally invasive hepatobiliary and pancreatic surgery is relatively
preliminary and far from reaching the international advanced level. Moreover,
these studies often remain at the theoretical and preliminary experimental
stages and have yet to form mature clinical application solutions. Despite
efforts by domestic researchers to integrate these technologies into the medical
education system, especially in enhancing the surgical skills of junior doctors
and less experienced surgeons, these efforts still face many challenges. The
surgical education and training methods in China need further innovation to
better utilize existing technologies, combining simulation and practice to
accelerate the mastery and application of minimally invasive surgery

techniques by doctors.
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