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Projection mapping, which has recently generated much attention, typically targets static objects
such as walls and floors. Projection mapping for dynamic objects are not dealt with because large delay
in the system causes a misalignment between the target and projection content, and great discomfort.
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We developed high-speed optical axis con-
trol technique "1 ms Auto Pan-Tilt" and "Lu-
mipen" with high-speed vision and mirrors. Es-
pecially, Lumipen has an ability to solve the
misalignment of dynamic objects, and to
achieve Dynamic Projection Mapping. How-
ever, tracking stability is sensitive to lighting
conditions including projection content.
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%_ . "Lumipen 2" introduces retroreflective back-
Ghlvammeter| ground for stable tracking. Projection light to the
7D T mirors target around comes back directly to the high-
Dynamic o Saccade Mirror speed vision, which provides a clear silhouette
object Q Lumipen 2 and enables stable image recognition. This
/ Dynamic Projection Mapping tracking method generates robustness against
-~ Retroreflective illumination changes, and enables projection
background tracking with colorful projection content and in
dark environment. Lumipen 2 is expected to be
St applied to various performance and visual work
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support in dynamic scenes including sports,

Our proposal such as visualizing a pitched ball as a fire ball.

SHBIIURZSIR U CLIES).  Please refer to the followings for further information.
Website  B7ZAEE :http://www.k2.t.u-tokyo.ac.jp/mvf/LumipenRetroReflection/index-j.html

English: http://www.k2.t.u-tokyo.ac.jp/mvf/LumipenRetroReflection/index-e.html

Youlube Ver. 1: http://www.youtube.com/watch?v=p7ILOGvux7U
Ver. 2: http://www.youtube.com/watch?v=chFchB14pEOQ
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By taking a term "auto focus", which is a function of general digital cameras, now we call some tech-
nology of directing a camera gaze toward a specific target as "auto pan-tilt." We developed a novel and
high-speed optical device "Saccade Mirror", which actuates light mirrors in front of the camera instead
of a conventional heavy electric rotational stage. Using the optical device with a high-speed vision en-
ables high-speed "1 ms Auto Pan-Tilt."
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Tracking on a ping-pong ball

Mere 3.5 ms for 40 deg pan-tilt !!
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1 ms Auto Pan-Tilt enables image acquisi-
tion of even a dynamic object such as a sport
ball almost at the center of the image, and de-
tailed observation of objects in large motion.
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- 1 - u camera
%_ _'/ projector A novel "Lumipen" system, in which a pro-
o L ghlvanometerl jector and the high-speed vision are coaxially
L,/ — o mirors aligned with the Saccade Mirror, enables pro-
/ Saccade Mirror jection mapping aimed at moving targets. High-
Q 1 ms Auto Pan-Tilt speed optical axis control to the target solves a
Dynaric object Lumipen problem of a misalignment between the target
and projection content which was considered to
ST be difficult, and provides projected images that
Our proposal are fixed on dynamic targets.

IR ZSIB U CLIES).  Please refer to the followings for further information.

\Website 1ms Zi— EINYF)U I ( BAEE http://www.k2.t.u-tokyo.ac.jp/mvf/SaccadeMirrorFullHD/index-j.html
1'ms Auto Pan-Tilt (English) http://www.k2.t.u-tokyo.ac.jp/mvf/SaccadeMirrorFullHD/index-e.html

DHNA( BAEE ) http://www.k2.t.u-tokyo.ac.jp/mvf/Lumipen/index-j.html

Lumipen (English) http://www.k2.t.u-tokyo.ac.jp/mvf/Lumipen/index-e.html
YouTube 1ms Z—Fk/NTF)U /A ms Auto Pan-Tilt  http://www.youtube.com/watch?v=9Q_IcFZOgVo

SN A [Lumipen http://www.youtube.com/watch?v=ZuSUHuSceYc




