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The development of an optical surface scanning and monitoring system using a
high-speed pattern projector and a compact camera for patient setup
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The purpose of this study was to develop an optical surface scanning and

monitoring system for patient setup. We have developed a 3D shape measurement system using a
high-speed pattern projector and a compact camera. The pattern projector composed of a laser diode
and a single MEMS (micro electro mechanical system) mirror. The spatiotemporal conversion technique
was introduced to our proﬂection system. The point beam from the laser diode was transformed into a
line beam after passing through a cylindrical lens. When the output of laser beam was sinusoidally
controlled by the MEMS mirror and scanned the surface of the phantom, fringe patterns were formed on
the phantom. The patterns were captured through a camera, and then 3D positions of the surface were
calculated. The accuracy to detect the displacement of the phantom was less than 1 mm. This 3D
shape measurement system has a potential to conduct 3D positon registration for patient setup.
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CCD camera : 8 bits, 640x480 pixels
Laser diode : 520nm, 50mW, Analog modulation
MEMS mirror : ¢3mm, 500Hz, scanning angle 40°

MEMS
500Hz, scanning angle
40°  CCD

High speed single
MEMS-Projector

fundamental experimental setup

the fringe pattern captured by a
digital camera

X
Z 1-5mm

GOM Inspect V7 SR2
0.3mm

STx

BIFOERFEES X5 (ExacTrac® X-Ray system) EOFBELEE

2, £3 mm

BifF DEIEEHES X7 A\ EDIFELLE




2-3mm
Imm

CT
cT DICOM
rendering

surface
surface rendering

3

Soufi M, Arimura H, Nakamura K, Lestari FP,
Haryanto F, Hirose TA, Umedu Y, Shioyama
Y, Toyofuku F. Feasibility of differential
geometry-based features in detection of
anatomical feature points on patient
surfaces in range image-guided radiation
therapy. IntJ Comput Assist Radiol Surg.
2016 Nov;11(11):1993-2006.

Nakamura K, Sasaki T, Yoshitake T, Ohga S,
Terashima K, Asai K, Matsumoto K, Shioyama
Y, Honda H. Recent advances in radiation
oncology-intensity-modulated
radiotherapy : A clinical perspective. Int
J Clin Oncol. 2014 Aug;19(4):564-9.

Wakayama T, Hiratsuka S, Kamakura Y,
Nakamura K, Yoshizawa T. Compact camera
for 3D position registration of cancer in
radiation treatment. Proc. SPIE 9276, 2014
doi:10.1117/12.2072170

5
H29.1.25

Nakamura K, Yoshitake T, Asai K, Sasaki T,
Konishi K, Shioyama K. Development of
machine vision system for precise
radiotherapy using a CCD camera. The 4th

Taiwan-Japan Radiation Oncology Symposium.

Taipei, June 4, 2016.

K Nakamura, K Konishi, T Wakayama, Y
Kamakura, T Yoshizawa. A new optical
surface scanning and monitoring system for
patient setup. The 3rd Japan-Taiwan
Radiation Oncology Symposium. Yamanashi,
June 27, 2015

158
2015.7.4-7.5

Senspec 2015 2015.6.11

0

http://ww2.hama-med.ac. jp/wlb/radiol2/
hp/service2.html

@
NAKAMURA, Katsumasa

20284507

@
SASAKI, Tomonari

10380437
YOSHITAKE, Tadamasa
40452750
HONDA, Hiroshi

90145433



WAKAYAMA, Toshitaka

90438862

®

*



