LA SR SR e R AR B
BUORFH AR A e (RRARNTFES TCTHRAREE - A D IRE ST e 326)
R LA DRERZ T 7= FATENE O FLdkIs & OMBATIZ 361 2 ALTE H O A FIHE D SERE

WrgefiEs RHE K

A5 (2023) 4 54



H /N
[. #abrFems

BERRZE A DREMRIZ [0V 7o FATENE O RLdk s K OMATIC R T %
A& F DA FIPE D FEE

AN ]
II. WFFERSEOTHUTICE T 5 —E %




BT BRI e (BORFHEREVITE R (RIRMTIESFICT AAMRAEEE - A nRESR

HAHFFEHE) )

PR 2E A DRELRAZ 7] F 7= T B

DLk K OMEHTIC
WHEREE Bl KM BERSAREE

BT DALEHOA A
FERRHERD 2

IR E

Open surgery % S LA CHRE L. FHBIEZ AL |C L - CHBHRE - fbT
52T, ERRRORRI /RS Z LSS ND, AMETIE, 23
SRENE % B IR T 5 T AR AL O MR R L. FABULARET AT 0%
%Tﬁﬂ‘j“& LT%F?E%’%%F?I*%%*”%U?% AI %Eﬁ%é LTCO %ﬁ“]“%'f%ﬁz%*ﬁ AI D
ABREC OV T, s B il & 7R A 7

A. WFIEEMY
AESHETERORRE & LT, 224 « B EE
OFMENRZET B b, EFEZEE KRS OMm I
FHT DAL, EREELOLGIEICESLSZ 13
RELT, —EDOEETHLIRE D ANLHRI A
DFENE Z . B 7R BRGNS I T
HREIE ST T A LI L AR T E N EE L E
265, FRCFERCEL T, B 0FE %K
AENFERETE D L 91T, DT OFEECA VT
YR T IUT U MUAR— ORI LT, PO
%@%%L\%E®ﬁﬁmaw%m6:kﬁ%i
Ly, « BRI« LRAFE S AU FANENE S, i
%&@Eﬁ\ﬁ% %%A®%$%&Kﬁ%én
5 kiof E%%%®£ BHEIZBWTEH
%& S EC AN E%ﬁé@%ﬁ%am
_%$L95E$$ﬁufzé $m®A
#ﬁ@ éﬁﬁﬂwibwkéﬂéﬂ EERDOH
BIIZ < OFER D D (F1)

1. ERBECFHERE S EER
- AENICHHERERET SN TELGN

- B F iR RE

- BELTORFANSALIZETAAASTE,
HASBIREMEDBRARLD=0
FMANBDMERE THBRICBRLEH G

- WMEFE=I—DyT1 T HREL=-H

- BE-RECREEFNEET DO

- FRENASND

ICTA > 7 DM T, Wﬁﬁ%ﬁﬁ%ﬂﬁ%
SHRWERY . IS O - RAFOTZ DI
%bvﬁMﬁi®mb%@”i%%é%v@w@w&u\
IREDRH D, FriT, BETFINICIRES T, FBE
SEHE AT 5 B (open surgery) (23T
X, FINEOARAZ v 7RI b I H AT ZH/n<
THEEST HZVENH D O 2, WHIZiEs 27 L
DOFNZHBHEDFERCIR AV iATe =D I8 O iR
HIIREETH Y . 2fkEL EARFRETH o T,

AT OMFEARFE - I HE OIX, 2O

A FRRT 572012, AMED E¥2@U T [~
VT T A ?T%ﬁiﬁ”ﬁ%%kﬂ (1) ZBH¥L, X
X 7 N Eat T & B, open surgery D4
FRBAFIRECTH D Z L A FERE LT,

K1 TILFHASEBEHIESLT
(FarE24 71 5#)

AWFFED BYIE, ~VTF 0 A TSRS AT
K DATZTEH L7 Fiiro 2 B EhekE (Fifraske
AD B ETCANZ &5 TG OMAT S, EROE
RLZEDR LIZAMTHL ET LT 8T o A4
MNMYTDHIETHD,

B. #F5ediik

A2 - BFFICIE, FINEEEATIO A HATED
SEREWITE, FIRMUG T — ZIUE, FIRBIGAEITAL
DOBAFEICHRD MA TS, FF4FREICE, Filg
T =W, FINBEAEITATOBRYE, Tz
HrALOA FAVED FERERFZEIC IR Y fLATZ,

—1. FHREEEEAIOA RO FEHAEFZE
RO TFIEL ~ VT B A TR AT C
SRR ERIR FH OB 2470 I EEEAIOA
AEIGET A2 L& LTz,

B-1-1. FEMRAER 26 L COMEE
VIVTF A ZHEEAEELT (Fa N2 A T2E
) &R LT, E RO NIER 256501,
Jre - JERE - E R %mﬁdfiéimvﬁ;lv~¢
3 v O FEREZITV., a N EZ A T2
KDY =R AT L HEHAED T A TITE



W, RN S TV SR OEIE GEEIA)
Rl L7,

B-1-2. EEOFMTOMIE

VIVTF A THEEBEIT (e XA TR
) 2R LT, EEOFMN GBI+ 535
BIBRIfT aff, BEIRAEL R 20F) O % e
L. fl#EEIA 2 2 L7,

F 7B OMETED'E (Quality of View: QoV)
WZHOWTC, ABHEZ LS & Lzt H 1772,
FIT O BRI T 5 AN E L, kAl
DR RIIEFRHO T T 2T Vh AT (F 7
HAL®) L Lz, F /s, FiHOL—R|
HETXHHMLTHY, AFRENPL—E@BLT
RCWBITE 220 F TMBE L L CRRdk T D4F
Wrdsd, 7 hF A T15HERANTIRE SN
T2 BHLS OS2 DWW T, FF R mAITHEH
REVBOMBZ i L=t & F ) 1 AT
L 7= e & 2R U CEAICIE, B % 20
ANOHABEITAETEL TH 5V, QoVIZ W THEM
HWEAONCGHILTE B o7,

B-2. Pl r — 2 INEE
< )VTF A TEEER LT (e N AT 1B
o 4588 AT A VT v h—, —
%Ei@@%ﬁ%‘ﬁ AT EFEH LT, Fifrofxy 3
L7,

B-3. FlreffEsT AL B ¥
FHEAEATAL L UC, S 2 4R I3 E 8t
25« TTTIOFRBIAL & A8 ORI AR GEL - BRI A
THIATOBAFRICE Y $HA TS, B0 3T
OFBIAIBIRE D= &5 — % & v MERRE — AT
TS DB A 238 UT-h A FEIRATO B3I
B AT, IR O AR REE « #E AR A THIAT
2l U C R EE OARE S o AT b & B
L. ZOHHAMOFIECE Y AT, S 4 ERE
Iz %ﬁﬁfﬁ@%‘aﬂzﬁum LRI TREHIBIAIOBRIZELY

AT,

B-3-1. Frébas - 557 ORKBIAIOBAFE
AIDRFRHPIHEH SN T AIFEZE L <55
TEHUX, FiroEBEREZR EoAIIEH T
%o L LR Iidfi B oo detml L BE OIS
fEiv, £ CHERINZENM S R 22Dk
BB HARMERRIHOET VLTI ZE LT
FEEZRBE T2\ ERBR&E SN, £7-open
surgerylZ B W T S AT EICix, Frgtas &
S22 8L IBRIIE WD L ODHEEIN R D G
DONRFETHZ LY, RO AT > ETORR
BEEzZON-, 2 CAMIETIL, Fitee LBl
TNEWHIBEONREDO FOBN X \THE R H D 2 &
%?ﬁb\$®@%%m%bt$%%ﬁ5:&k
L7z,

B-3-2. ¥ Oy mE - #Es TRIAT
DB

TN Z I D fEIR D 5 B, B & AL
M CcENE, ANMCEREZMIR T2 E ol AiciER
TE 5, NTE > CTHEHEZRBEIIIEMRDESE D
72, KM TIIATAT A T v 1 —THEL
NTABHE D — AL OB IZ BN T, AAEHE
DIER LTV 2 fEIk OB 2 f a8 95 2
& T, B OEE/LER A HET HAIZBR L

776

B-3-3. i EOMBIAIBR T =T —4% &
>~ OERK

AINFITHIEH STV AT E 2 TE L < #8551
TEHUX, FiroEBERER EoAIIEH T
%, Open surgery CIZFEH 122 < OFFEOTE
WIS D720, ATWFFER AT L Ty D NS
A BRI R & bl LT, AT R ZIE L
BT DS FE =V, Open surgerylZ381T
DT R OB OBV iz H T2 . AR S
NieT —& 1ty MIFELRWZH, AFERE
- WA O I RNVE R O BB e S ffr
HAEEECHieT /) T— a3 U &EITW, U VT
NOT =5ty NEER LT,

B-3-4. — AFLREBMG O ZFE Lich
A 7 FEIRATO B3

ek D T EEFBALI NI X 20T ) 7 —
V3 UM S T BITENE 2 LT uIc
SNWTEY, FETF—XIZEGENLROFERFITON
TIZEER GRS BAFICEME L 2 W ER H -
7eo BTz 7o fEIR O T EhE 2 2 E 5 ITBE L, A
DT )T —3a BT OIIEER R F IR MET
b, T/ T—varEiThTICAIOFE B A EE
LB KXoz, — AFRRLABUE O FF ¥ % variation
al autoencoder (VAE)IZ L > TH#¥ L CHHT S
HOHAND D FEHOFEEHE LT, ZOTFIET
VERR S U= A TBIRATIZ . — AR S 7 2
7 (Tobii) & ~/VFH A T HEEFRIBEENT 2 [FFREZ
fEH L7 Bt o@hl 2528 S, 7 A 7RO
JEE 2 S L 7=,

B-3-5. FENEOHERE R A7 L20H M
M D 2

BR2EEIC AT A v T v h—THELN
7= HBHE O — AFLS OB I IV T, AABHER
R LTV D HE O B A e B A2 528 L. iy
B D 5 HANEHE DN ERRL T 5 ATREMEDS K & VORI
YRS HETAEER LT, 20T AVEFIH
L CRAENE o B EhiL kK - HEVERNZAREE LT
FREE Y AT DT HONWT, 1TADIEENS D
2 =y

B-3-6. IEDOFRBIAIOBER

AR 3 AEEEICHER L=, 15D FANENE 2> & 5 7=
19,000 D ERIZ-DUW T, 31TFEE DI B4 55 CTH
AT ) T—varvEii LR T -4y &
AW, TEOFRBIAIZBI% L=, KEHZ2open
surgery D7 — % & v &AM H L7z W i IZ R
DA TESRATATGE I T N0 B BNy ViR —
VRO 2 oo klmbniwiEmtET LT
& HFaster R-CNN & RetinaNet #HW\WTH
BEITO, BEIZOWTHRE LT,

B-3-7. P LEEHIBIAIOBIF
J—ERER O A T THRE SNT-1501F
ANVEFFEITIZ OV T, open surgery® Fiff T2 %
(79 A o, TRk, GIBA. #IEE. PAAL. 1k
M) OGFZ/TTT )T —varxitolz, &
DOEIZHEH SN TV D THEOHTE (SAFR—F,
51 J), A¥rw—h, YUY AA, BRA
A, EHR) oW THLT T —varE iz,



ZDOTF—=H Ty MOV, IFEOFELZHETE
LBEIZLoD, LEZHBITHAIZEEIE LT,

Tool presence Tool
| Images |" detection | | labels |
1 Tool presence detection
Training 5
| Images | ResNet50 |
$
Phase recognition

S

Feature
extraction | = [Concat| =

K2 TIiREFIAAILDEK
ZoLE, BT LRITmOT — 2 R A7

®. Importance Balanced Loss & Focal Loss

A LT, FAERERHEE LS L THVSRe
sNetb0 E7 /MI LR EMEDOBEEITO ~ VT

BAZFERERDID, ZoDOERZHREITT 5

Automatic Weighted Loss #¥& A L7-,

B-4. FgfEtr AloA Mo FEHEEE
B2 FEE DTN 4 I ZBFE LT Foivieg
FENTALIZ DWW T, 22— —FT X F&{To7=, AL
LD T/ WGEOMG & BERE R A2 5%
IR LT E OB 2R IZHEL TH B, &
AT LOF A HONWTHEMETEMH L TE 5 -
7o FT-HHAEBEZECaA ML Lo,

(PR ~DALE)

AT BT 2 FifiofRE s L OF — % off H
I, BERBARFESMELEES CTERBF O
7 kU, BERB I OMRGEE I CETOE
BEE Y ZT{ToTWA, AFEDFEMICH T
0. BFERRBED T T A N — TSI ERE L
Eﬁé\ﬁ%ﬂ%ﬁmﬂféxﬂﬁﬁﬁ@ﬁ®%
4@\& ;n\l/ \o

C. WFoeER
C-1. FiieiFmAIlOA RTEDEI5E
C-1-1. FERNEERZAEH L CTORGE
T X = AT TR, V19 OMGE D 5 H 45y
8 (56.6%) IZBWT, AREDIHTEINLTLE
W, fFERITERE T 2o T (HEEE43.4%)
—J7. R SNIZJEHAE DT A T Og
T, 48T X TTIHEHR R 2> 7=D13218
M (4.8%) OHTHY ., FHFEFREALIIHIHEIZHT
PPN S 72 A TR AR L, R R1395.2%
ThHorm (X3) .

| Images

t= 410 caml centercam

(LTI

e 95.21% TR 43.38%

K3 TILFAASZ (KE) &3 —hAS (A D

(7] B ZI) 0D BRAG D LE 3R

C-1-2. EBEOFHTOMEE

FLRABL DO FHFIZBN T, BHLE DI DU
T, DA TNIEOLEOHMIERIE, 47 (G20
FE) OF)TT79.6 (+£18.9) %. HAKEIZL30.

6%. 4T ENFICBIT DR (BHRSD 9

B BITEF AN O 72 v o 72 A F) DOFH4)IE52.9
5% Th o7, — 5., FITEEEALC X 5 UM
BT, AR OFET95.6 (£6.6) %, HAKMH
1X86.0% T -7~ (2) .

£2 £NATELBEAORIRE

[l
439 0 439 sec

cam1 cam2 cam3 cam4 cam5 |Average = 1SD | £REAI
Surgery 1| 30.6 83.6 94.4 86.8 711 73.3 £22.6 86.0
Surgery 2| 60.4 63.8 100.0 96.6 93.0 82.8 =17.0 99.8
Surgery 3| 92.8 100.0 85.9 74.8 68.8 845 +11.4 99.6
Surgery 4| 92.8 52.0 92.8 97.8 54.3 77.9 £20.3 97.6
Mean = 1 SD 79.6 =18.9 95.6 +6.6

[ERRICESIE AR O FIFIZ BV T, BHLA DL
IZOWT, B A TNLE DA OFHERO 137
9.5%. 2D FHTIZB T DHANME (BHRAD 9 Bk
BB S 22072 A ) 1ZFNF170.6%,
51.2% Th -7z, —JF. FilveikmEALC X 5008
Mg ClE, 2 IO T96.4% ThHh > 77,

FIZAVBHEIZ X 2 QoVORHN Tl Filraskm
AIDMERL Lo BT, HERHFRIS T/ 7 LB
B2V REE ST, FFICStability (BAE D% E
) | Line of Sight (fir#f23 @)D H.LMZB- T
WHH) OFHEE TIEA RICENL TV,

C-2. Tt — & IutE

SM2ETANLS 543 HE T, 1684

DO FF OBEHRE 2 Fhi U, AWFZELLRT OS5 F12

FE6H FTOFM L&D, B &2 AFZEIF]H A §E

7P OKEE 21414 (5 B136HFE T F I AT

%Ff\um#ffﬁ*@74kﬁyﬁ—%ﬁ
L7,

C—3. TFilfrmifEiT AL BH¥

C—-3-1. F&tas - 51T OFBIALD B %

B PIrENE O 7 L — A O &2 %51,
RFEHEREBOT VT X AT AFaster R
-CNN#ZHWCIT RO 2175 & Fritas & 55
TIDOSFEDREEIT62.1%I12E P Eo7-, ZiTxt
L. FOEBXZMELE-FEE21TH) 2L T, BE
1389.5%F Tl L L7z, 2B 7 L —AIZMED FD
D% WA OREEIZ53.1% Th Y . F
DEYE ZHWD Z & T, TR OB OREE A ) L
THZEDBRINT,

C—3-2. fiBFOPLIEMFEIR - Pl s THIAT
DREAFE
AT A 8T o I —THLNZERAZF
& T HE A Grand truth & LT 266 L 7=
ETIUTIENT, EEEROPF R E & T giE L aH
WAEHEET D ENARETH o7z, T OHEE K
ZFIH LT, FBiffEhmo B8yt kzErgE s L,
F iz, BUBRIZBE D ABLE O FOfER & PR A
ONERZFE LTV E2ER L., FoH
f%%%&ﬂ%&ﬁﬁ%%%Té%?W%ﬁﬁb



C-3-3. EOHMINAIBIRICIHT T —4% &
v s DYERK

15D FATENE] 7> 5 1572 19,000 D HE 2 DUV T,
SVHEEOWMEAEETCHY 7 /7 —va &l
o7 —4%y FEEMR L, ZHUEFirEhm o
BT A7 —% €y & LTI HABIZE
BKAKBEO LD THD, £7-open surgeryz Xf5
LT —4%ty MIFEFIZEETHY, 5%0D
AR Z RELSIMESE L Z ENWEESN 5,

C-3-4. — AVAEMGOREAEFE L=
A T IEIRATDOBAZE

F UFRORID S — 2 OBETOT A T84,
5%. BIO T OEE T79.7% DAL TIE LUWVHE
DI AT EBRINGT D Z LN TE 2, TERDOEER
H Y FEIZ K- THARIREZITHAITIX, 8T
~&’aiﬂ@wim®%ﬁ%ﬁﬁkbt@é$
IZ76. 7% £ > TW=DIZk L, AFIETITA
FTCOT )T —arBDARETHAICHEDLS
T, BmWBENMELNT,

C%%S.iﬁ%%@ﬁ%i%VX?A®ﬁ%
J @E\l

AREICHEENORR S BEEK (71 b
7/w DOFHALE B L OAIOHEE IR O WT
[N HYER) OFETEHZ L THH o7z
& A, TG OERME, W OMERME, AR
FH OGN, BAEEOMY X, o5 K
&, BIEHREOSREOIHEBICBWT, ALICX
% EHELK « HEVER G S BN R b BN
7oA A 15 72,

C-3-6. IrHEOMBIAID B %
ResNet-X101 #Nw 7 R— & L7-Faster R-

CNNTHbLEWHEENRELIL, NT—varT

— X T51.83%., T A T —H& T29.7%DfE T -
7o TARNTF—Z TEWKEENE SN FEIZE
Hegs (73.7%) . 71 (77.3%) . A A (64.
0%) . HEET (60.9%) . EXA A (58.4%) .
WY (58.1%) o8 Thol-, —H THRENES
Dieholzb & LT, 1 (8.9%) . fingn (1
2.6%) . H—F (18.5%) LRy Foniz, &
ROKEEE L LClE, T —4% v M TEISHEEN
INSWFGIR T B OREEE RO W=z, 3EIC
TR WS L oo T LE T2, i CRVDEEE
DMENIR DS T2 B ORI E L TiE, o —
BOLIICERT DY, o X 5 IZF C4AHO
rEOHICKRE S - R EDOANY =— 3 U
REWVINR SN,

C-3-7. FTFHBIAIOB3

I5ADEEZ 128D b L—=2 77— L 3K
DT ANTF—=RIZHEILFEE L A, BETF
1% (TeCNO) TIX63.3%DFEENE LI, BEF
%ﬁ@ﬂﬁ%@ﬁfﬂﬁ%mto

X 412 1 SO FHrENmIZ 1T 5 HIBIRE R 2 7R
I, BEfFEFE (TeCNO) Tik., EfED FERIZx
LT, EZAEZATHESTHBINTHOA T
5o — N THREFIETITE Y OREIMER L T
DIEMGND,

. Design

: : H
(W] ! 4 [ 7‘7{/"\'\7‘
= = = Anesthesia
Incision
TeCNO
R Dissection
| Closure

Hemostasis

M4 FHIEOHETEHER

C—4. FHmg it AL A Pt EIFF5E
FHFECTUHET HRROBH12ANDEHRA Y v
InbEENEONT, [ZOV AT AEEERIC
o THIZV LWV EHRIZOWTIEL, FH4.50
FEAGE O, HERBIFCOWTE,  THmo
WD BEXBZO LRIV | [RTHfEFE
naEbnvic< vy . Hinrr—a7w
THOPKUIRD ] B3 H i O Rl
bHE v o TREER TN OHREFEE X
WL THERIC o & R— A A U LI E
72 EORIBE NG LI,

D. &%
FEEEOFH COMIETIZ, WE - FEil - st

BoOFIICEB N T, PINEEmALZ 2 o~ /vT
T A ZHEHREIT ORI RSN, %
R NEETLZF R L CoORGEa2m LT, B
72 EORNTEF T H IR NI T X D AlREMEA VR
Shiz, S%IE, EEOIERBENOFIFICTE N T
%\imiﬁﬁM@ﬁ%$®%£#*®%ﬂéo

F 72 TR FEITAIOBI R 128\ T, IEfiE T X
Mt&E DK T — 2y MEERTE-2 L
DEFZRITIEFICTKZ VN, Open surgery TiEHNH
ﬁ%%5ﬁ§%°tlﬂf§/]‘ﬂ5ﬁ§é:ttf<éaf§égﬁﬁo)ﬁ§§iﬁ§%§

WLd D=, RO D 2 A7 O DI H

WCREWZ EDMER I Nz, S%IL, Wi 20
BT Hifr R ﬂ?é@ﬁ@%g%ﬁiéﬁél
CREE 2B, TBREOHEELIZEZIEL ¥
BILTZD ., BRI k“fﬁgﬁﬁﬁ%%mbt
T HHEAMNE. AREOITEIZ B L, BEIIZ
i TRE DO TR & o0 %LM%??OAI@%%&TTT
ELTHWONDAEEMEDRH D,

FHFLREROHEBD X A7 128\ TIE, BEfFEOF
W LR EHEET DT MINHRETFR 255 L L
72HDTHY ., open surgery® i LEEDHEE T
IXEWEENSE SN2 EMER SN, £2
TEHX L OITENV X A 7 1ZH b L7z Trans
former ~X— A2 DET /L TdH HASFormerZ V5
ZETEWVKEEZSEDSZ LI LT, 5%
BIFERZFIH L CEREZEOmN LicFGT5 X9
T E LA TH Z LD TRHRF LTV E
7=uN,

TR FENTALO A FTEIC DWW T, A RIOFZE
DODHFTIZZET  AZAIHT 5 F TIZIXES ah
oto_hilﬁﬁTZFTﬁ%ﬂﬁ@K%ﬁf
3D X9l BiRE A Cldopen surgery DBREFL
fiﬁﬁiﬁ)%ﬁb< RRINDMGDOENB+ 7070
DTIEARNE JﬁéMTwé &l %lw%ék
BEZ D, FIRMEIENT AL o3 2% E & F e
T 2DIZiE, EFTNEZFOFEM & 75 Tl gk
PHERICTRHESINDZENMETH D, /LT
A TSR AT O K O 7o st M YA < fhs5E



EI, SHICERRINDHIMBOEN S HICm L
T5HZ ENWFFINTVWD,

ZH % Hopen surgerylIfie M REETT — & N
LD LW, AT OHE TR H I
EAER B, RWFGE 7 V—T7 Tl R T
Mt—T& Hopen surgery DR S AEKET — % D
ERRFRETH D | 5] X i & HEFUTSEBET 72 ATBA
RSN D Z ERMFFSILD,

E. f&

AA9E %38 U Copen surgery® FiH il 2 xf 5
ETDAIBROBEEZF -, £ 1% bopen surge
ryl IR NRETT — 2 RED LW, Al
BT OMEILIT L A L\, KRS L—T T
1. AR CHE—TdH Hopen surgery DL 4%
T — X OIERAMNFRETH Y | 5l & a0
D AIBIRISELE L T &0, FES OATH
DODREBIIERELVWLORH D | AINERLZED
MEPRICEBRT 2 ADEDR T 2 D13ELS b D &
Wirrxins,

F. FEEEGRREH
L

G. WFEFRE
1. FmSCFER

1) R Hachiuma, T Shimizu, H Saito, H K
ajita, Y Takatsume : Deep Selection: A
Fully Supervised Camera Selection Net
work for Surgery Recordings. Medical I
mage Computing and Computer Assiste
d Intervention - MICCAI 2020 20204 ;
12263(3) : 419 - 428

2) K Yoshida, R Hachiuma, J Pan, H Kaji
ta, T Hayashida, M Sugimoto: Learning
Gaze for Al Based Spatial Video Editi
ng in Egocentric Surgical Videos. Procee
dings of the 16th Asian Conference on
Computer Aided Surgery (ACCAS2020)
20204 ; 62 - 63

3) H Tomita, K Yoshida, R Hachiuma, H
Kajita, T Hayashida, N Ienaga, M Sugi
moto: Predicting Gaze of Surgeon by H
and Regions in First-Person Surgical Vi
deo. Proceedings of the 16th Asian Conf
erence on Computer Aided Surgery (AC
CAS2020) 2020%F; 64 - 65

4) Y Itabashi, F Nakamura, H Kajita, H
Saito, M Sugimoto: Smart Surgical Ligh
t: Identification of Surgical Field States
Using Time of Flight Sensors. Proceedin
gs of the 16th Asian Conference on Co
mputer Aided Surgery (ACCAS2020) 20
204F ; 122 - 123

5) T Shimizu, RHachiuma, H Kajita, Y Ta
katsume, H Saito: Hand Motion-Aware
Surgical Tool Localization and Classifica
tion from an Egocentric Camera. Journ
al of Imaging 20214 ; 7(2) : 15

6) Yuki Saito, Ryo Hachiuma, Hideo Saito,
Hiroki Kajita, Yoshifumi Takatsume, T
etsu Hayashida. Camera Selection for O
cclusion-Less Surgery Recording via Tra

ining with an Egocentric Camera. IEEE
Access 20214 ; 9 :138307-138322
7) Yuta Itabashi, Fumihiko Nakamura, Hi
roki Kajita, Hideo Saito, Maki Sugimot
o. Smart Surgical Light: Identification o
f Surgical Field States Using Time of F
light Sensors. Journal of Medical Roboti
cs Research 20214F ; Online Reaady
8) Keitaro Yoshida, Ryo Hachiuma, Hisako
Tomita, Jingjing Pan, Kris Kitani, Hir
oki Kajita, Tetsu Hayashida, Maki Sugi
moto. Spatiotemporal Video Highlight b
y Neural Network Considering Gaze an
d Hands of Surgeon in Egocentric Surgi
cal Videos. Journal of Medical Robotics
Research 20214 ; Online Reaady
9) HEH K#st: Open surgerylZB1) D TEFHRE
ERETFEORNM. AARa B 2 — 25
Ak 20214F 5 23(2) 1 59 - 64
10) AAARSEHE: ATA VG L7 FINE O Fidk &
fiiet. EIBIN = FORN 20214 ; 3
40 : 22 - 25
11) AZASIRRESE, B RS, AR, db)IgE:
PRIz 31T D AT L D IRFRRY - 22RO HE
TEHIT OMESL & IS, BRIRMESSMVEE 2021
F 5 83(11) : 1166 - 1170
12) HhanfEst, H2 HORH, REEAT, AR THa:
FAfr@h L EE Y — A DEWm LICE R
T D0 EEOIRY; 20214F ; 61(12) : 9 -
12
13) BEFFsol, B HORH, mastEsl, AR
AT A5 2 F DN T B 12 L D
SABFFIN TREO B 83 FH. 5540001 H A ZE
g TR KRR TRE 20214F 5 499 - 50

2

14) HRHERH, wEsrE: EREDHEHENG O
~VTF T A TSR AT E ATATER L7z
Ffra G Eis O E R, A TIETER 2022
5 49(2) @ 34 - 37

15) Taichi Kobayashi, Hiroki Kajita, Yoshif
umi Takatsume, Yoshimitsu Aoki. Rem
oving irrelevant frames in plastic surg
ery videos using semi-supervised learni
ng combined with optical flow. Interna
tional Journal of Computer Assisted R
adiology and Surgery 20224 ; 17 : S12
8-S129

16) Ryosuke Fujii, Hiroki Kajita, Yoshifumi
Takatsume, Taichi Kobayashi, Yoshim
itsu Aoki. Machine-learning classificati
on of surgical procedures using multipl
e views of surgical fields. International
Journal of Computer Assisted Radiolo
gy and Surgery 20224F ; 17 : S131-S13
2

17) Haowen Hu, Ryo Hachiuma, Hideo Sai
to, Yoshifumi Takatsume, Hiroki Kajit
a. Multi-Camera Multi-Person Tracking
and Re-Identification in an Operating
Room. Journal of Imaging 20224 ; 8 ;
219

18) Ryo Fujii, Ryo Hachiuma, Hiroki Kajit
a, Hideo Saito. Surgical Tool Detection



19)

20)

21)

22)

in Open Surgery Videos. Applied Scien
ces 20224FE ; 12 ; 10473

Mana Masuda, Hideo Saito, Yoshifumi
Takatsume, Hiroki Kajita. Novel View
Synthesis for Unseen Surgery Recordin
gs. Proceedings of the 18th Internation
al Joint Conference on Computer Visio
n, Imaging and Computer Graphics Th
eory and Applications 20224 ; 5 ; 944-
949

& WHET, FOKEAN, HelAM, s 3,
KRR (RPN ORI X 5 Tl TR
DY, BAZ B 2 —Z 4B 5E 202
24 ; 24(2) : 137

JEAREH, ARV, FRRICHE, B R, &
Al ZHLRFINEIE 2 D OFEF 0 3
WeHEEHEE —Open surgery @ H HfH
WA C—. ARz B a—2S50F
SPAEE 20224F 5 24(2) 1 137

Mizuki Obayashi, Shohei Mori, Hideo
Saito, Hiroki Kajita, Yoshifumi Takats
ume : Multi-View Surgical Camera Cali
bration with None-Feature-Rich Video
Frames: Toward 3D Surgery Playback.
Applied Sciences 20234 ; 13(4) : 2447

2. FRER

1)

2)

3)

4)

6)

7)

PR KM, @an (R, [ EIT, BOR 4
W, EH —&, gk 2@, B i, iR
&5, S RFSE, R T, 470 Hih,
B A . FINENE T — 1 B 7 DB
W, BARIEERBR RN R
firfE2 20204F7H4H ; HL

PR KM, man (RS, JaRE SEkE, A R
i, NRE EEh, SOK PR, R EOT, &S
R AN T S D TATZ IV
PRI OHHT | A2 AT 7o B M A [Tl
] - 563[E H ATEHSME R -
TR 20204E8H27H s AT A

R Hachiuma, T Shimizu, H Saito, H K
ajita, Y Takatsume : Deep Selection: A
Fully Supervised Camera Selection Net
work for Surgery Recordings. the 23rd
International Conference on Medical Im
age Computing and Computer Assisted
Intervention - MICCAI 2020 2020410
HTH Ao o4

R Tha, PR KM, Bk CRFSE, mEd
s, RS SEAT, JEOK AR, NS E, W
e, A R - FINEIE ORIEIC IS T 5
ZALREE T A T OUIEMAG & U] EGLR
M DQoV (quality of view)D LLEEFEFT
F529[0] H ATE RS -2 AR 2 202
010 8H ; Kk

PR R, SO ApiE, B fnd s TRz
W] bOE TRD ) 72O A - B
B OWFFEBHZE I #E D - T @ 5538[E] H ARBH
%%Efz%ﬁfﬁﬂﬂié—;%ﬁ%% 2020114 12
H 5 B

K Yoshida, R Hachiuma, J Pan, H Kaji
ta, T Hayashida, M Sugimoto: Learning
Gaze for Al Based Spatial Video Editi
ng in Egocentric Surgical Videos. the 1

6th Asian Conference on Computer Aide
d Surgery (ACCAS2020) 2020411 H 27
H; A4

8) H Tomita, K Yoshida, R Hachiuma, H
Kajita, T Hayashida, N Ienaga, M Sugi
moto: Predicting Gaze of Surgeon by H
and Regions in First-Person Surgical Vi
deo. the 16th Asian Conference on Com
puter Aided Surgery (ACCAS2020) 2020
F1IH2TH s A T4~

9) Y Itabashi, F Nakamura, H Kajita, H
Saito, M Sugimoto: Smart Surgical Ligh
t: Identification of Surgical Field States
Using Time of Flight Sensors. the 16th
Asian Conference on Computer Aided S
urgery (ACCAS2020) 20204F4-11 127
H;, o4

10) C Iida, H Kajita, Y Takatsume, K Ok
abe, T Shimizu, K Oishi, H Saito, K
Kishi: Comparison of Quality-of-View b
etween Overhead Multi-View Camera
System and Head Mounted Cameras
Recording Surgery Video. virtual Plast
ic Surgery The Meeting (vPSTM) 2020

20204£10H16H ; A Z A~

11) R, 5 KRS, \JE#E, Jingjing
Pan, RZAURRMS, 2 H KM, AREE, HERM
A TERRAVERITIC HS U D Bk &
7o) EA S ENE O HEYER. 64l H
KIS « PSS 202144
H16H ; it (714 2)

12) HeH M, manfhs, SRECRsE, W8,
VeI, F2ARRM, 7 dei, &k
T RTOFEm a7 L LT
ST 579012, FH64lE H AR
DR - TS 20214416 H 5 B

(Fr74)

13) S FHRFSE, AR R, FH—8%, RMEET,
FRIBELA, MERED, SRhES, S
A BT e RIS FIEORE FINE)E
BUEE OB K O S = G a VW CH
L 2 B RmAVICEHN 3 237, FE64[a] H
KIS « PSS 202144
H16H ; L (74 2)

14) PRH KA, @b, 7meoslE, AR
B~ VT A TR AT L AL TR
HIZ X% open surgery DBLZFEEHK~D
He 0 #i 7. G710 AR ER L B2 i
2 202145 H29H ; AT 1 v~

15) BESFsull, PRE KM, masfEs, HAE
Wil - BB B A G & TR 1
K DHE R TR O H#)53 3. 55400E AR
A EG Take 20214-10A 150 5 K
/E

16) Hiroki Kajita: Clinical application of n
ew 1maging technologies in the field of
plastic and reconstructive surgery. Th
e 17th Asian Conference on Computer
Aided Surgery (ACCAS 2021) 20214F1
2H10H ; A 74

17) BeH KM, manfhs, IARER, 7k,
EEA BITENE O S REIC T 5
FEA, TR, WHFEBRAE. HH27E] A AT A



BRI FH 7S 20224F2A 190 ; T2 3. DAl
(74 2) L

18) mianfEs, PRHERHE, AVHE M RN
Heftt 295 H U 72 3 DR F20b4 D mlRelk.
F127[0] H RS ek - REPINES
20223 H27H s AT A

19) P KA, mEEbfEsl, AemksE, &5
A AT~ VT T A T2 HHDRA
AT O, H65E] B AT AP
& - PR 20224F4H 200 ; KPR (F
»IA)

20) TAEZRAEE, HRHERH, manfEs, &5
A BEmSEIIC B1T D IEIRBLE(AR), #
AHREMR)OIGH &A% ORE. HF65[H
A ATV i as - FiltES 20224F
4H22H ; KBk (74 2)

21) &M, FOKEAN, B, WY, 2
AR - ARPAHIR ORKAINC L 2 FIfr TR &
AL OfRtT. 31U AA=a B a—X
AR RS 20224E6 1 100 ; BT

22) BMRER, & MOV, FARRILE, R ORHE
man e 2R TIENE ) & O 03
WIehEEHEE —Open surgery @ H AR
RAEIZ AT T—. HE31E Az B a—
H AR KAy 20224F6 A 100 ;5 B

23) Taichi Kobayashi, Hiroki Kajita, Yoshif
umi Takatsume, Yoshimitu Aoki : Rem
oving irrelevant frames in plastic surg
ery videos using semi-supervised learn
ing combined with optical flow. CARS
2022 Computer Assisted Radiology and
Surgery 20224F6H9H ; HUK

24) Ryosuke Fujii, Hiroki Kajita, Yoshifum
1 Takatsume, Yoshimitsu Aoki: Machin
e-learning classification of surgical pro
cedures using multiple views of surgic
al fields. CARS 2022 Computer Assist
ed R;%diology and Surgery 20224-6H9
H 5 O

25) AR, BRIFE, TaRRICHE, R R, =
ARl 2RI EN R 2N D DI EF D3R
JUHREHERE . H525[8] iR Ok - BRAE
VARV T L 20229RTH28H  BE (Fv
FA4)

26) Mana Masuda, Hideo Saito, Yoshifumi
Takatsume, Hiroki Kajita : Novel View
Synthesis for Surgical Recording. Dee
p Generative Models for Medical Imag
e Computing and Computer Assisted I
nterventions Workshop 2022 202249 H
220 ; AR — (FTA )

27) /IRK—, HREIRH, ERhfEs, HAE
Tifi I B A Z I LIS RN
7% BB TR0 HE. DIA2023 -Ehi iR AL
BRI Y — 7 > 3 v 72023 202343
H3H ; ik

H. ZnHHEEHED HFE « B e
(PEEET, )
1. FFRHUS
L
2. EHHT R
L




WFZERROTATICE T 2 —F&

HEE
FERS | XA A VA [EREEEO | E O 4 |Hdg | B HARE | =
it E 4
ML
HERS
FRE R4 LA A v FEEEE By N—= AR
R Hachiuma, | Deep Selection: A | Medical I | 12263(3) | 419 - 428 2020
T Shimizu, Fully Supervised C| mage Com
H Saito, H K | amera Selection N| puting and
ajita, Y Taka | etwork for Surgery| Computer
tsume Recordings Assisted 1
nterventio
n — MICC
Al 2020
K Yoshida, R | Learning Gaze for | Proceeding 62 - 63 2020
Hachiuma, J | AI Based Spatial |s of the 1
Pan, H Kaji | Video Editing in E| 6th Asian
ta, T Hayash | gocentric Surgical | Conference
ida, M Sugim | Videos on Comp
oto uter Aided
Surgery
(ACCAS20
20)
H Tomita, K Predicting Gaze of | Proceedin — 64 - 65 2020
Yoshida, R H | Surgeon by Hand | gs of the 1
achiuma, H Regions in First-Pe| 6th Asian
Kajita, T Ha | rson Surgical Vide| Conference
yvashida, N Ie | o on Comp
naga, M Sugi uter Aided
moto Surgery
(ACCAS20
20)
K Yoshida, R Smart Surgical Lig| Proceedin — 122 - 123 2020
Hachiuma, J ht: Identification of| gs of the 1
Pan, H Kajit Surgical Field Sta| 6th Asian
a, T Hayashid | tes Using Time of | Conference
a, M Sugimot | Flight Sensors on Comp
0 uter Aided
Surgery
(ACCAS20
20)
T Shimizu, R | Hand Motion-Awar| Journal of 7(2) 15 - 2021
Hachiuma, H | e Surgical Tool Loc| Imaging (online)
Kajita, Y Ta | alization and Class onine
katsume, H S | ification from an E
aito gocentric Camera




Yuki Saito, R | Camera Selection f| IEEE Acce 9 138307-13 2021
yo Hachiuma, | or Occlusion-Less | ss 8322
Hideo Saito, | Surgery Recording
Hiroki Kajit | via Training with
a, Yoshifumi an Egocentric Cam
Takatsume, T | era
etsu Hayashi
da
Yuta Itabash | Smart Surgical Lig|Journal of |Online Re| online 2021
1, Fumihiko ht: Identification of| Medical R aady
Nakamura, H Surgical Field Sta| obotics Res
iroki Kajita, tes Using Time of | earch
Hideo Saito, Flight Sensors
Maki Sugimo
to
Keitaro Yoshi | Spatiotemporal Vid| Proceeding 7 (1) online 2021
da, Ryo Hach | eo Highlight by Ne|s of the 1
iuma, Hisako | ural Network Cons| 6th Asian
Tomita, Jing | idering Gaze and | Conference
jing Pan, Kri | Hands of Surgeon | on Comp
s Kitani, Hir | in Egocentric Surgi| uter Aided
oki Kajita, Te | cal Videos Surgery
tsu Hayashid (ACCAS20
a, Maki Sugi 20)
moto
He FH KAt Open surgery& BHA=z B | 232 59 - 64 2021
T DI R &R |2 — & AR
FE ORI TG
T IR ATZTE ] U 72 FAlvsh | o e £ 1f7 1 340 22 - 25 2021
[ DFLEK & fRMT =i FOR
N
KZAS IR RS, 1%% $1h@%@ B DAL B RHEGE S | 83(11) 22-25 2021
KA, Rt (2 R D IRFfHAY - 22 FRIA | B
)R, HETE He iy D fe L & Ik
M
EEE S, R | FINEEIIEE Y —| EROLYE | 61(12) 9-12 2021
Mok, M3 | e 2x0Ermn kicE
=, BT | T DH0
fe
IS, P | BRI A Hﬂ%{%% 40 [ A - 499-502 2021
HOR#, mah | HWcmerE8ic L) EHEG T
L, HAE 5%4%1#&&@5 FRRET
Tif EUEAET et




PR KB, 7 | ERZEEAND 0| ATIHER 49(2) 34-37 2022
FER DI ~IVF AT
WITEAIZIEA LT
FITBAG LR DO E
Mizuki Obaya | Multi-View Surgica| Applied Sc 13(4) 2447 2023
shi, Shohei M | 1 Camera Calibrati| iences
ori, Hideo Sai | on with None-Feat
to, Hiroki Kaj | ure-Rich Video Fra
ita, Yoshifumi | mes: Toward 3D S
Takatsume urgery Playback
Ryo Fujii, Ry | Surgical Tool Detec| Applied Sc | 12(20) 10473 2022
o Hachiuma, tion in Open Surge| iences
Hiroki Kajita, | ry Videos
Hideo Saito
Haowen Hu, Multi-Camera Mult| Journal of 8(8) 219 2022
Ryo Hachium | i-Person Tracking | Imaging
a, Hideo Sait | and Re-Identificatio
0, Yoshifumi n in an Operating
Takatsume, Room
Hiroki Kajita
Taichi Kobay | Removing irrelevan|Internation 17 S128-S129 2022
ashi, Hiroki t frames in plastic |al Journal | (Suppl 1)
Kajita, Yoshif | surgery videos usin|of Compute
umi Takatsu | g semi-supervised 1|r Assisted
me, Yoshimit | earning combined |Radiology
su Aoki with optical flow and Surger
y
Ryosuke Fuji | Machine-learning cl| Internation 17 S131-S132 2022
i, Hiroki Kaji | assification of surgi| al Journal | (Suppl 1)
ta, Yoshifumi | cal procedures usin|of Comput
Takatsume, g multiple views of| er Assisted
Taichi Kobay surgical fields Radiology
ashi, Yoshimi and Surg
tsu Aoki ery
Mana Masud | Novel View Synthe| Proceeding 5 944 - 949 2022
a, Hideo Sait | sis for Unseen Sur|s of the 18
0, Yoshifumi gery Recordings th Internat
Takatsume, ional Joint
Hiroki Kajita Conferenc
e on Comp
uter Visio
n, Imaging
and Comp
uter Graph
ics Theory
and Appli
cations
BHEFF, FK | KNMERBROFINIZ K| ARz v 24(2) 137 2022
BN, $RHEK | 2FhLEOMENT o — X4 F
B, MRE Bt
AZA R RS

10




LA TN B E 2> &
DOiTE O 3 WITHE
E#EE —Open surg
ery O H HA AT
WAy C—

24(2)

143 — 144

2022

11




