Q)]
2012 2014

Active projection based on high-speed optical devices

Oku, Hiromasa

12,300,000

1000Hz

In this project, basic study on active projection technology and its
applications, including prototype system development, were conducted. The active projection technology is
a new projection method based on the high-speed control of projector®s focal length and projecting
direction using high-speed optical device/unit.

A new high-speed depth image measurement method was developed, which use a light field illumination that
has different intensity pattern depending on the distance from the projector. A high-speed depth image
estimation (< 171000 s) was demonstrated. The reason of this high-speed estimation is that the depth can
be estimated from the projected pattern directly.

A dynamic projection mapping method was also developed based on the developed active projection system.
Smooth projection of a facial expression on a randomly moving table tennis ball was demonstrated
successfully.



(Augmented
Reality; AR)

(i)
(i)

L) - -

‘ |
pAsER— 2 Y

YouTube

@




(2

2014
2013
2014 19

(©))

LOW  (Orimemoui=e™ | O\ (rsntemouinc™

<

>

LOW  (rtmemonise™ LO& () s ona oo

3)

1000fps



2500

Kohei  Okumura, Keiko Yokoyama,
Hiromasa Oku and Masatoshi Ishikawa,
Ims Auto Pan-Tilt - video shooting
technology for objects in motion based
on Saccade Mirror with background
subtraction, Advanced Robotics,

, Vol.29, No.7, 2015, pp.457-468,
DO1:10.1080/01691864.2015.1011299

, Vol.20, No.1, 2015, pp.55-64

, Vol.19, No.2, 2014, pp.173-183

Vol.19, No.2, 2014, pp.99-104
Yoshihiro Watanabe, Hiromasa Oku,
Masatoshi Ishikawa : Architectures
and applications of high-speed vision,
Optical Review, , Vol.21, Iss.6,
2014, pp- 875-882,
DO1:10.1007/s10043-014-0140-8

Taku Senoo, Yuji Yamakawa, Yoshihiro
Watanabe, Hiromasa Oku and Masatoshi
Ishikawa, High-Speed Vision and its
Application Systems, Journal of
Robotics and Mechatronics, ,
Vol .26, No.3, 2014, pp.287-301

, Vol.32, No.9, 2014,
pp-774-778
, 1ms

Vol.25, No.5, 2014, pp.8-15

, Vol .49, No.9, 2013,

pp.855-864

, Vol.18, No.2, 2013,
pp.181-190

,Vol.67 No.7 2013, pp.J204-J211
DOI:10.3169/itej .67.J204

Tomohiro Sueishi, Hiromasa Oku,
Masatoshi Ishikawa, Robust
High-speed Tracking against
Illumination Changes for Dynamic
Projection Mapping, IEEE Virtual
Reality Conference (VR2015) (Arles
Congress Center, Arles, France,
2015.3.26), 2015, pp-97-104 (Short

paper)

2015 (Robomech 2015) (

2015.5.18) 2015,
1A1-103
32
( 2014.9.4)
2014, 1J3-06
20
(SS112014) (
2014.6.12-13) 2014,
DS1-01

Hiromasa Oku : Dynamic image control
based on high-speed optical devices
(Invited), The 5th International
Symposim on Photoelectronic
Detection and Imaging (1SPDI12013)
(China National Convention Center,
Beijing, China, 2013.6.26) / Invited
Talks, 2013, p. 59

Kohei Okumura, Masato Ishii, Eri
Tatsumi, Hiromasa Oku and Masatoshi
Ishikawa, Gaze Matching Capturing for
a High-speed Flying Object,
International Conference on
Instrumentation, Control,
Information Technology and System
Integration (SICE Annual Conference
2013) (Nagoya University, Nagoya,
Japan, 2013.9.15) / Conference



7.

8.

10.

11.

12.

13.

14.

Proceedings, 2013, pp.649-654

Kohei Okumura, Hiromasa Oku and
Masatoshi Ishikawa, Acitve
Projection AR using High-speed

Optical Axis Control and Appearance
Estimation Algorithm, 2013 IEEE
International Conference on
Multimedia and Expo (ICME 2013) (The
Fairmont San Jose, San Jose, USA,
2013.7.15) / Conference Proceedings,
2013, DOI:10.1109/1CME.2013.6607637
Hiromasa Oku, Kazuma Tsukamoto,
Masatoshi Ishikawa, Measurement of
temporal response characteristics of
liquid-liquid interface with a pinned
contact line for high-speed liquid
lens design, 2nd EOS Conference on
Optofluidics (EOSOF 2013)
(International Congress  Centre
Munich (ICM), Germany, 2013.5.14) /

Abstract, 2013, 1569714639_002
(poster)
18
(VRSJ2013) (
2013.9.20)

2013, pp.373-375

31
(
2013.9.4) 2013,
1E3-04
1ms
31
(
2013.9.4) 2013, 1E2-03
19
(SS112013) (
, 2013.6.14)
2013, 1S3-11
19
(SS112013) (
2013.6.13-14)
2013, DS1-07

2013(ROBOMEC 2013) (
2013.5.24)
2013, 2A1-J01

15.

16.

17.

18.

19.

20.

21.

22.

2013
(ROBOMEC 2013) (
2013.5.24) 2013,
2A1-J04
2013 (ROBOMEC
2013) (
2013.5.24) 2013,
2A1-K01
2013(ROBOMEC 2013) (
2013.5.24) 2013,

2A1-K03

2013 (ROBOMEC 2013) (
2013.5.23)
2013, 1P1-J06

Hiromasa Oku, Dynamic imaging based

on high-speed optical components
(Keynote Lecture), The 5th
International Symposium on Aero Aqua
Bio-Mechanisms (ISABMEC 2012) (Howard
International House, Taipei, Taiwan,
2012.8.26) / Proceedings, pp-13-18
Hiroki  Deguchi, Hiromasa Oku,
Masatoshi Ishikawa Arbitrarily
Focused Video Using High-speed Liquid
Lens (Posters), 5th ACM SIGGRAPH
Conference and Exhibition on Computer
Graphics and Interactive Techniques
in Asia (SIGGRAPH ASIA 2012)
(Singapore EXPO, Singapore,
2012.11.29-30)

Kohei Okumura, Hiromasa Oku and
Masatoshi Ishikawa, Lumipen:
Projection-Based Mixed Reality for
Dynamic Objects, 2012 IEEE
International Conference on
Multimedia and Expo (ICME 2012)
(Melbourne Convention and Exhibition
Centre, Melbourne, Australia
2012.7.11) / Conference Proceedings,
2012, pp-699-704,
D10:10.1109/1CME.2012.34

2012



2012.8.29 2012,
2-4

2013-099408
PCT/JP2014/061826

2013-141940

http://ww._okulab.cs.gunma-u.ac. jp/

@
OKU, Hiromasa

40401244

&)

®



