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Development of advanced and intuitive navigation system with communication between
the real and virtual space

Fujii, Masazumi

4,100,000

In order to develop advanced and intuitive surgical navigation system, we have
developed a 3D-virutual navigation system with a novel function, “ interactively communication between
the real space and the virtual space” , providing virtual 3D-surgical field view during surgery in which
anatomical information constantly varying as surgery goes. We have also tried to introduce a concept of a
new image-guided surgical support platform seamlessly supporting preoperative surgical simulation and
intraoperative navigation.

3D virtual image navigation simulation



1980
MRI
MR1
Interactive
Navigation 3D
(3D Virtual Navigation)
MRI
MRI
MRI

MRI

(Virtual Surgiscope)

3D
3D
STL
STL
3D
STL 3D
Projet x60 3DSystems 3D
3D
3D
3D
3D s
3D

Interactive Navigation
Virtual Surgiscope 3

MRI

MRI

unbiased non-local means
(UNLM) 3-dimensional filter

3D
3D

3D
Fig.1 3D

3D



3D

3D
Interactive Navigation
D

3D

Interactive Navigation

Interactive Navigation

MRI




3D

Interactive navigation
3D

Virtual Surgiscope

2D 3

3D
3D

3D

2013

4

Mizuguchi T, Fujii M, Hayashi Y,
Tsuzaka M, Usability of Unbiased Non-Local
Means for De-noising in Intraoperative
Magnetic Resonance Imaging in
Neurosurgery, International Journal of
Computer Assisted Radiology and Surgery,
9 891-903, 2014

23 854-861 2014

Mizuguchi T, Fujii M, Hayashi Y,
Tsuzaka M, Adapting Non-Local Means of
De-noising in Intraoperative Magnetic
Resonance Imaging for Brain Tumor Surgery,
Radiological Physics and Technology,
7(1)124-132, 2013

3D 3D

15 132 133
2013

17

2014 5 20—22

Mizuguchi T, Tsuzaka T, Fujii M,
Evaluation of Noisy Intraoperative MR
image Quality and Denoising using a
Unbiased Non-Local Means
Filter,Nagoya-Yonsei University Research
Exchange Meetings on Health Science 2013,
3-5 November 2013, Wonju, Korea

Non-Local Means Filter

MR 41
2013 10 17—~19
D
D
D
72

2013 10 12—~14
Fujii M, Hayashi Y, Ilwami K,

Wakabayashi T, Image-guided Skull Base
Surgery with Advanced 3D Virtual Images,
15" Annual Conference of the Skull Base
Surgery Society of India ,5-6
October 2013, Chandigarh, India

Hayashi Y, Fujii M, Kajita Y,
Wakabayashi T, Mori K, Skull Base Surgery
Navigation System Based on Updating
Preoperative Images Using Positional
Information of Surgical Tools, MICCA12013
workshop on Systems and Architectures for
Computer Assisted Interventions, 22-26
September 2013, Nagoya, Japan

Non-Local Means Filter

MR 41
2013 9 1921
3D 3D
22 2013 9
14~16
3D
3D 13
2013 7 13



Non-Local Means
Filter
MR 13
2013 7 13

3D 3D
25
2013 6 26—~27

Mizuguchi T, Tsuzaka T, Fujii M,
Evaluation of Noisy Intraoperative MR
image Quality and Denoising using a
Unbiased Non-Local Means Filter, The 35
annual international conference of the
IEEE Engineering in Medicine and Biology
Society (EMBC2013), 3-7 June 2013, Osaka
International Convention Center, Osaka,
Japan

MRI
22
2013 4 12—~13

Non-Local Means filter
MR
69
2013 4 11 H~14

21
2012 11 24

D
24
2012 7 11~12
D
12 2012
7
@

FUJIT, Masazumi
10335036

@

®

MORI, Kensaku

10293664



