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Robotic Surgical Microscope Implementing Auto Tracking of Surgeon’s Interest
for Neurosurgery
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Abstract: In neurosurgery which needs precise and sensitive operation, a surgeon utilizes a surgical microscope to observe
the surgical view. The position and pose of the surgical microscope are sometimes changed by the surgeon holding a
dedicated handle accordance with the surgical situation. In this situation, it is considered that the surgeon cannot
concentrate on the surgical operation because he/she needs to get hands off of the surgical instruments and get eyes off of
the surgical view. In order to overcome this problem, we have proposed and developed a robotic surgical microscope for
neurosurgery which consists of a 3D video microscope, a 6-DOF robot, and an optical tracking sensor. This microscope
could enable the surgeon to move the microscope robotically by indicating the position the surgeon wants to observe using
the surgical instrument with an optical marker.
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Fig. 1 Surgical microscope in conventional method (a) and
proposed methos (b)

T & W CTHERIEMN RTRE T 5 . Oppenlander 5 X R IC AL TR T 2 xR E L, EMRFTOTF
AP A HIE T 5 FINBEMBE AR L CRY, BBLE i EEZHONTEA LI WALE - FaiEET 52 & T
OEHETIEIFTBEH L, MR ikE Lk MEETEOLFTICBET L2 N TE SRy ~ P
MRI {4 0 JEEEAL 5 3 2 AV T H BRI 5 84 WEEL AT LERR T ZEEBMETS. Zhicky,
7Yy FEERTTRETH H[4]. Zh & ORFZE TIIRERR D BB E XA BHRARICEE T L2 s D B G 2 A H+ 5
THTEAMEEZ DTV DA, BEMEEIEE CHLRBEITH LT TLENTE, BUEOHWNEILD D Z L FiikiED 5 =
DR LN TFHERICT v RAR—ZARAETLTLEY, £ EREIFEND.

I LHODEITFELFHRELLTWVE WS EAR D
5. £72, MRIE#®Z AW CEBEME L2 ET 56, BRE 3. A%

W& 0 MR T B T2 ORI HRE U 7= Big Tl ARy N FATEMEE T T 4 BEMEE (Kestrel View
BWEIIFT AT, ETMEBIELZEDD L S DITHMNEER DA AZE, =) & 68z R >~ k(VS060, DENSO),

684



L2016

IFE

H2EHR N T » % 7% Y (Polaris VICRA, Northern Digital
Inc.) THEFR SN D. RIFICHREINTZa R v b OISEHHE
WCETABMBE L PN T v F o 72T 1T
BY, $IIEFE=XIZM LS BEMBERG & B s
LFRMETY (K1 (b)), AT A BAMEIIE, £ AEREE
300-1000 mm TN AIEETH D, HBaREFFEE I
EEFESEOLDORNEIN TS, FIFGRRICIE N T v %
VI —ABRBOHTFonTEY, RFEXN T yX TR
VY ERAWDZ L TRIRGREO SN E - B EBRET S
TENTE D, PIIEITNE 2 L2 LR Tiies
HERAWTBRIL2WEFIERA v v 958, Ry MMI

T g B O S bin 2 BEBAE O 0123k D X5 ITBET 5.

Nl V) Nl ) B 5 TN/ 6113 2 TN N - S s el =
Ry NBBRENT 570, MARHEIZARERELZ R 5 2
ERLINEEETHZ EMARETH D.

R AT DOBIEOWIVIZLL T OEY TH 5.

(1) HFRXFTvX o 7B 0L o TEIELT D E
LTWA TR0 emhrE « K8 % 5 I3
BEEITFICICIEE LR B2 O T L
Yo e eI VAT R =P

Ty MRENREDA E T 2 —ANLDANE
TR SN RO Fiiias R0 JoiiiiiE - B8 %
Mg S LCHE « &iE

TRy MIFNEEEOFIRALE - RO B IEEIC

(2)

(3)

(4)

17> > THUMEE O M AR L IR B 72228 b 3 BEE) L,

BAER SR E LI BLIGET « 07 AN B EE 2 B B

4. $#ER - BR

ARBFM ARy NEAREE O FH ARt 2 5l 5 720,

RBRMENERERZIT > 7. RRBRTIZaR v MIALE G
DHL L, KAV b UIEMEICKH LT3R (X Yy, z )
DVATBE Z 1T 72, X217 T X 9 I FIRB I AEREST
JVERE L, JEEFA O PO TEMER G O P H D
BEINMMEL TS, BIEEXN T v I~—hZE]DY
7= Fiigs B2 AW TRICBEI LG 2R~ A o7 1 v
7L, BEMBEMRGENREE CEI MR L. BRELT,
BEE BT LIBATIC R v FERENC & v FIFSEmeE 4
B35 LT, MBI 2B L A R E A
R LT EMBELE T LI L AMRTET-.
ARMCRELE-FIHRNBEMSE - VT oyt aFl
OTHH LRy MEAFBRT LI Y XA, FFIZF
Mresr—ya v EBEALTWDIERMHRIC & - TRk
WHRATHY, HOFMEEICH O BEFELLTINE
KHT2EHEL D, WEROFWH TS~ 2T, &
Y E NI R T — I FINBBEOE#EM, T =4,
BB 7R ENA VAL Z ERNBHBIZAE L TND. DY,
Fiies B O ERREZLE L TR LT 5 2 L ARET
HoH. —FT, ABRIZBO IR aR y b FIFHE
WEICHEHENTWD O OB RIINET S Z & 4L
FHEMEONEEREZ RIS TN TE 5.

L L7ens—hT, REEe Ry NEMEICR T 5
LT, vRy bOREYHHIC X > CHKEE OB
DHIREINDT-2OLEBREZZDLENDD. $T-, A
R D FAEHFEIZOW T HBRES CofA%%E x5 L CTHE
ERIEHOOEDTH DI, WMIAFHED AT LKL
B LEEFEEZRF L L.

685

2016 9

4 ~6

6-DOF Robot =~ -

Tracking
Sensor

Surgical Tool
with I\/IarkerJ

.......

ﬂ*d}{_
Biological * ;
Model .

Fig. 2 Setup of robotic surgical microscope
at first operation test
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