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A research of a preoperative and intraoperative support system for tailor-made
medical treatment
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The aim of our surgical assistance environment is not the 2D base using
conventional CR images but the goal is to prepare preoperative planning, preoperative /
intraoperative support, and postoperative care at all 3D base. For this purpose, in this research,
we utilize three-dimensional information of the human body acquired from CR, CT, MR images and 1)
automatic construction of a human body model considering individual differences (bone mineral
density, bone shape, body weight, etc.), 2 ) Research and development of preoperative planning
support and intraoperative support system for tailor-made medical and robotic surgery, and 3)
artificial joints, fracture plates (plates) suitable for the above-mentioned attempts, and auxiliary

surgical tools (auxiliary tools ) Will be established.



B X C—19,. F—19—1, Z—19.

1. WFZEBHME S0 5
BRI XY . BHERIEIC X D ET
PRV WD 1T L D A TEEBIETE S DA
BOEEML TV D, BT, EIZEEY
e N LRI E st N b 5, AN LRI
OFREIZIX, CT HBEESEZIZL NG,
SALCTHEAST S X Mo b Ui (CR
W) NHRICEH STV D. 2,
fiE FOBEOREEZRET 57-D12iL CR
EERAMEE L 720 | BT X FEHRSCMAE O 3
WICHIIE SR O BAFIC X, BNV TR 2
CT BENRMLELRD, LNLRRD,
FIIMEICL ST, F—72BRE 72520
ZENMEE LV EREIZLTWD, ZORE
E. CR E{B~—ATITH A LEFiOfl#E
NESCHI DB ORICIE., ERioFE&EIZLY
RERENETL TS, NLTEEAMHL
RWTIBET D% ARO O X 5 728580 iy
L. N LEfi0Fm0 D I K D FFik
DB TRWZD, BE O OREC
QOL(Quality Of Life)lczhBHITH D, L
MU G, PINOEENE W=D, A&
(ARG 2 SR T O MERH D, £,
FITREIZBWT, B0 RmIzabt
EYHTL—F (BAFLTL—1) R
TA T —AA RGBT HIT, FlvipIcEE
ERRGTHY, BE~OAM DRI
5% < DRERH DN, +4. IR - TN
RO MNBURTH 5,

2. WO HB

Hox O HIE T FINKEREERIX, ko CR
EfEAEFIH L 2D R— 2T, T
T 3D X— A CIffaiatENc g, Foivai - T
Wi, oy 7ETERHEL LTV
5, EDDIT, AL TiE, CR, CT,
MR [Ei 7 5B L7z AMED 3 ot a
FALT, 1) #EiEE (BEE. 'K,
RES) 2 BB LT AMEET VO BB,
2) TAT—AA REKE-- 2Ry NP0
T2 O ORI S EE - T S E AT LD
BFZEBRZ . BL O, 3) btz L7z
NLHEH., BHHTL—F (FL—h). B
K OFIEB T H (B T H) oG TF
EOWESLETT D,

CR. CT. MR W/ k=% B LT~
MNMEET AR ERTIUZ, BE AT
BN EHUN D 3R Ty 2 2 L—2 3 UK
1720 . N TSGR OB E R EIC
FEHITHEDITH D, lx OBENHRAZ M
SHEDHZENAETH LD, LV EEZED
QOL (23 U721 MR A HEIC 72 B AMERET
X, KRS, B, BN, IBREREICE S
AUT—varENERI LT ALTH
D, MBI UT, YIab—rvar Ho
RV T (BAK) T VICERT D,
3D 7Y xAEE GREHERE Tl ABS i
ol L= 3D 7V &, AT DM
T - RIS T E T B — A INEER (EBM) )

CK—19 (Jtm)

ZRHWIIE, BEOERESERICAE ST
ANTEAf, 7v— b, il TR 23k <
TERAIRECH D, £, BITHZL— bR
INEWEEE, 3D U X TR LT T
ILIN BREBRERERATIC L 0 | ERAES TR
7B V— EMERFTRETH D, T D
FRITHEBERE CE T ENMEHT 5 HIET
HY. EBM (2T, @K0EHAZMZ
HZEMWHRETHD, 3D 7Y U HIZLXD
L 3D 7V X EHWEREERFEEDORE
Arlid. Gk BT T % 3 il + 5 Bl
THEIZ X B UIHICE G 0L bei LT, &
FDOFEHDC—H LI AT L — b
ERGICEEH KD S D, i, TR
Ry MZXDFROERIL. (ko FiH)
WX DB I LT, X0 EWEE T,
HHIITZADETHD, ZNHOEFT %K
KIEFEXE A 0OI21E. TIT=L7 3
WRIEER CHREFL TBMERD S,
FO=HiziE, Fxix, CR, CT. MRI #
%, NTEIf, 7L — b, #iBh TR 3%k
TEIRIERITIN Z T, ZJE - & - ARSI
v TA T a ENTET VX INET IV
T — X _X—2 L, IEMEZRINRTETE, A
TEAf - 7L — FOERENME. ‘FYY EET
DIFE, 2 Ea—% FTOEIY I 2 b
— T a UKERE. FINKRe AR Yy h~DT—
Ak MBS U T, BEICEST2T A
T—AA FALTBEE, 71— b, Wi TE
OF%EE - BUWENA[EEL D — B0 dH D5 v
AT LBREE (Fx IOV AT LAREYR
HARATRIEHE -« MHXES R T A LIER)
BHERT L, KVAT LTI, IWHBEEHED
WBIRIZEB L2747 — A4 R N TBAH:.
FlL— b, T HOMGENRETH Y |
HEEE S MU ) LT EERTO-A T &
L. [FIRRICERE 2 LI TliE 2R a5
EFIfimeliE L 72 D

KR LT DI, VT, A TR FiTeE
TN EL T o TV D RIS & Ik, 22
WHELECEL D EIHNL e, e, &
TE) ThD, &t L= A LTEE, 7 L— k.
MBI TEOFMEICEA L TiX, 2vEa—2y
Ral—va IR EFR L,
B D ERIC & 5 R 72 5% 3 21T 5 .
T2, BE~OFNFEOBRAAETET L,
LI AT - 71— b - @ TR ol
B2, Bk 3D 7V 2 EARHT 5,

3. WFED Ik

) EkzE (BEE, gBIR, KES) 25
JE L7 AMBRET VOGS

CT W IXEML CEUSGT S, AIRERE
(FEM) 12 X BIS Tt 247> T, KERE<
REBEOMBELEBEI S, SACKEED CT Wi
(ABSEAL > CT WifR) ZAERR L. #EEOE
B & a5, [FIRFCREE L7, frEiR
RECHUfS L7z CR B L ki35 & T, &
Ral—rvalEEEEDDL, T ORENAL



DOARRED CT Witz W5 Z & T, [EME 3
Wt N TR o Bl <o N TR O 5% &
ARE L 72 B, IS FRNTIZIX, CT B A
B WEE. MEOERA L, T2
LT —ZHI%,. MEZ EDOITHA > v
2T — TR T=,

2) FATFT—AA REH - uRy FFHo-
D OUMTRIFHE SR - SR v AT AOFSE
B %%

THA (Total Hip Arthroplasty)=< TKA (Total
Knee Arthroplasty) (2B 3 RITIEE#RIT.
CR/CT i & MREI2IZ L Y BSEFRETH B,
6o 3 WonEEEE (CR, CT, MR Efg) (2
*LTC, a) EffiEadbE (LYA L
—3 3 ). b) RAENIAL CT B DERK. c) A
wETFTNVOBHEER, d) BV EEE AT
BEORLE, ) I hvIal—a et
O R, ©) W E Y EO R & FHE
RO, ENRT 2 DIINATRTHE S - iiian
X AT LEEBT D, -, BRROHIZ
BT, RERAZEH 21T, % ARO 72 E D
BEI Y I KON RIS - BB &I A TR &
Bafhiio i@l U<, EOARE 2 WG LT,
3) ANTREE. A7 L — b, BXOH
T EHOBFTFIEOMENT

BRR O T S TWv 3 BB X OBk
DNTEEY A X%, S. M, L, LL Z2En D
RSN, BITHT L— OV XL D
EIRETH D, LS, KEOBRINIX
BAZENRKRE WD, HAOFERRICE DY
NI, B v— b, AT HE%E
At - fEL, . v Ea—F v Ial
—varE{Tolth, BEICEETHI LN
EE LV,

AT, BHH7 L — ., M TEDORK
e WG AR T B 7201, HE U,
BEICEST2T A T—A A R NLEgI, 7
L— b, M TEORG - IR LEE L,
T, BEREYYSCWROA T T T
T, =22 U —HA FEFEEN D FH
THEHLZHEND, 26 ORHEEE DR
E<ATH=DITIE,. HoNL O, Hit/ T A
—& (A X, BAH, @S, BEBS (7—
N—H57) DAERLE S, FHAROBELRESA
JEIRE) ZERLTRBE, "I A—FEHED
AT, 3 WILBROHBER 2175 Z L b A
HETHD,

4. WFIEEE:

D) A (BBE, g'IR, KEE) 2%
& L7 NMERET L O

B 1 I3 O KERE 3 X OVE BRI IRICE -
2T A T —A A4 FANTLEBEEREZFOF
fivIalb—varaRKCITS6TH
%, B2 1 ZFDONTHEEOREIZHA L
Arcam LD EBM3EE TH 5, X 3 1T/ RD~R
v NHOT AL LT L— FERAERT DRI
ERT2EEENX Y AT 4V 7HETH
b5, MA4RFEBICHE LB A LV M AT D
ANLIKEECTH D, TOMEITITa L~

oAV TTUoAEEAVWCED . WSS
WEFMAIZ /2> T 5 X 5 13/ NE H O
AL LT L— FHOMEEZRLTEY
BEWERZ Liz~y bRz LT, EEIZ
HAL LT L— N EikEt s BUE LT,

Ny

2 EBM ZEiE

X3 ¥y AT (/R

X5 B A S NESTT L — MERK

2) TAT—AA RERE - vRy FFilior
O OHTRTFHIISCER « AT 3% o 27 L ObESE
Pr%E

7 A b JH DICOM MifgAEIL, RFFENTF v —
AlHHERE (HI17-H19) . SCRHEMiBIS2E, il
A/ N=a VEIESRT e 7T N (Ve —
SN CCHRFEA /) S—vay 77



A K —H3E) (H22-H24) THHAIL7= CR, CT
g (EEHEI N, —AH-VIEHE - ko
vy N UER () & CTER), SCRHE
Bty (FiE ©) (H23-H25) CHUS L7-B%
T—HENFIHAEETH D,

3 Wt _— 2D N TEAGI ATl > A7 A
JointVision X, 2D/3D A > 7T hT—H
BEL DICOM & — & & HR . =i Zeos. WW/WL
RLER . RAEEGE 7 ¢ V& KRR, B
¥ F X, 7V v T, FREMEER,
2D/3D A 7T v MR, WEHAA b —
A VR, HEVEHEHL, CR/CT () HEHR
R, e EOHEEEA LTS,

AW CTHERET 2747 — A4 FE
JE - 1Ry RO O OHTETEE S - i
FidEs 25 A%, JointVision Z¥EIET S
ZEeTHEELR (M6), K 7iX JointVision
AW, @BACEYIT (HT0) %17 - 7= 56
Th D,

Vi
l/spoo

acma - Bys 0 9B e o CISRERN-a-} i

6 JointVision

7 mALE O (HTO) o FEhiE ]

3) ANTREE., A7 L — b, BXOH
T EORFFIEORMEST

NT A—=FL L= N T, 7FL— k. i)
TEOHFT. B O Z B FTH ok
L0, WRBSGOER D E L2 RS IH
FANDZENARELE 2D, I BT, KT
TOIE, IEMEZR 3 RITIIR « M A fFr
LCWb 7w, filcEskor a1 —v g
v (BYI Y A ESET D BRORITHRR, A v
7T NOHDIAR - Bl o8R D RRZEBIT D5
NENT 72 &) INATREE 72 B,

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERFZE 12
=Y

GEEams) G244

1) AAAY. Hosokawa, D. Urata, A. Doi, T.
Takata, Y. Abe, “The motion capturing
of female divers under water and the
trial production of motion viewers for
developing a virtual diving experience
learning system®, Artificial Life and
Robotics, Springer, pp. 1-11,2017.

2) /NI—, BHEER, RICEUCE T S i
HIFRtEE (8 - ) o kO 3D
ETNVORYELHBEDR FE1#H) —
s - THRRES & RO MRI B2 L5 3D
F—2DOERE 3D F U A2 IZXHHIT
—7, 4 H KRB M58, Vol. 65, No. 3,
pp. 256-264, 2015.

(k) (Bt 156 14F)

1) A.Doi, T Kato, H. Takahashi, S. Suzue,
T. Osanai, “A Novel Modeling Method
of “Jyoruri” Doll by Using Industrial
CT Device and 3D Printer, 22nd Int.
Symp. on Artificial Life and Robotics
(AROB 2017), Beppu, Japan, 2017/1.

2) M. Hozawa, Y. Morino, Y. Matsumoto,
K. Yoshioka, R. Tnaka, T. Tashiro, A.

Kumagai, K. Nagata, A. Doi,
“Morphology and Functional
Characteristics of the Left Atrial
Appendage®, TOPIC2016(Tokyo
Percutaneous cardiovascular

Intervention Conference 2016), 2016/7.

3) A. Doi, K. Oshida, Y. Takashima, K.
Sakakibara, T. Itoh, “3D Modeling of
Reconstruction Plan at Sanriku Coast
for Great East Japan Earthquake:
Human Resource Development for
Effective Information Sharing”,
NBiS-2016 and INVITE2016, Czech
Republic, 2016/9.

4) A. Doi, K. Takahashi, T. Kato, T.
Mawatari, and S. Ichinohe, “A
pre-operative plan assistance of
surgical instruments and metal plates
for disease of bone”, 21st Int. Symp. on
Artificial Life and Robotics (AROB
2016), Beppu, Japan, 2016/1.

5) Y. Hosokawa, D. Urata, A. Doi, T
Takata, Y. Abe, “The Trial Operation of
the Motion Capture to Trace Female
Divers in the underwater and the Trial
Production of the Motion Viewer for
Developing the  Virtual Diving
Experience Learning System”, The
21st Int. Symp. on Artificial Life and
Robotics 2016, Japan, pp. 483-486,
2016/1.

6) IEEH, TEEKRIL, MM, M AE#R
BEAHW 3D B LA ML —v g v
B L ZOFE”, AARN—=F )7 VT
AR 30 [\T LA ~— 3 T



ey (AU HEs i 2 D st
DOEFIFESE), Vol. 022, No.TTS04,
2017/2.

7 TEKRIL, LHER X erv T
Ly 7 ZEIC X DG ALIE A b Tk &
Z DI, PRk 28 MR EA R
S - R g, 28-21, 2017/1.

8) EnARKEXR, LIHEEE, CHBISHTEE
7o B R O B B A & 2 OIS, Pk
28 FE MR PR AR - K
28-22, 2017/1.

9) JNEEfL, mfEILE, LHEF, BEK
BE, ”Volume Collator:AH A1 & & A
72 3 WITHBL A ML —3 9 U AT
L7, BRAN=F ¥ LY T U T 4 R
27 7 LA ~—¥ a VR,
2015/11

10) kR, A)IRIE], &RE, tHES,
EENA, MEIBLH, "TFx =Tk
0yXr 77— MZEOIBELZRMA
HNEMEEREE DO R D 2 JEF”, PRk 27
RS 24 [/ NEVERIRIFIE R RS
(R KE), 2015/10.

11) EHER, EE5LEk, MR, 8 koo
— ZMET LB AT L DOE L Z DN
W, BARN—=F v LU T VT 58
26 [F L A ~— 3 U EfTIZE4:, Vol
021, No.TTS01, 2015/6.

12) /PI—, LHES, "B T % fif
H S O LR O 8D 7 LD
£ —MRI EIZ 5D < KIEF O
LHE -7 5 64 M4 H AR M
Kb LERS, HEES 190, By
73y &S LE, 2015/5.

13) I FE, EH=ES, NI, "7 — AT
4 — Ry 7 35 & 2 I T B0 K OV
FEREND R L—= 0 T AT WO
K, BHANR—F X LU T VT %5, &6
24 [H7 L A ~— a »HifiiFsE4s, Vol
24, No. CS-2, pp. 1-12, 2014/11.

14) BIERRS, WA, aftor, Ho&E®,
YeerEE, JIEES, HHEY, SEL
%, PRIREBEEEEE B 0 RIS T S )
V) T % E—E RN AL & BRI D0
TORF—", B RN B F2MEE (The
Journal of the Japanese Orthopaedic
Association), Vol. 88, No. 3, 3-Po-374,
p. S829, 2014/5.

15) NNEML, mifEILE, It —, LHEY,
SORIA, ANUEBE, EE L 2T
Z T B N AT R AT A D
FZERR%”, 22 M7 LA ~— 3 U
Wibfges, BANSR—F ¥y LU T VT 12
£, 2014/2.

(MEF) Gt 0 )
(PESE R EEAE)
OmigiRdl Gt 1 )

L FL—= AT A

AR . THED, HHEE, FOAcT
e

FHEE - AR

&5 : 2016-082398
HFESEA B - 2016 44 A 15 A
ERsAoR] . BN

TR R EERE L —= 0 VAT A
R . THED. HHMEE, ik
e i

FHEE - HFF

#5-: 2014-NP14-1049
HFESEHA B - 2014411 A 15 A
EWNAOR] : [EHN

Ok Gt )

LT

S L
MR
T
i
BAEFEHHE
EWNS DR

(£ Dfth)
R—B_— U5
http://www. advancedvislab. com/

6. AFFERERE

(D) B Rz

+HEE (D01, Akio )
ATFWRSIKT < V7 b U o TIERTER - %
RFge#2&5 : 60271839

(2) Wroeth 117

B KES (MAWATARI, Taro)
WORTHRRE « BIEAF - SR E

e # &5 © 60335974



