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A 360-degree Panoramic Camera Using 2-axis Mirror Rotation
Mechanism and a Image Mosaicing Method with Projection
Center Shift

ToOSHIYASU NAKAOt and ATSUSHI KASHITANIY

In this paper, we describe a new panoramic camera that incorporates a 2-axes mirror ro-
tation mechanism and image mosaicing software to get high-resolution panoramic images in
a short time. The mirror is located in front of the camera via the mirror rotation mecha-
nism to move the camera’s view. Partial images taken with the mirror rotation are merged
into a high-resolution panoramic image by mosaicing software. The 2-axes mirror rotation
mechanism consists of a mirror pedestal and a cam. The image mosaicing software projects
each partial image onto a projection surface around the rotation center of the mirror. In that
process, the projection center is shifted from the original principal point of the lens or the
viewpoint to the mirror rotation center, and the projection positions for each pixel of partial
images are calculated by using the limiting point. With these features, our panoramic camera
has four advantages: 1) accurate, continuous, high-resolution, large and endless (360 degrees
wide) panoramic images; 2) short panoramic image acquisition time with fast mirror rotation;
3) small body size; and 4) endless (360 degrees wide) fast mirror rotation. We also describe
its prototype and its application to the Internet broadcasting of a tennis game.
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Fig.1 Conventional panoramic camera: Conventional

panoramic camera is roughly categorized into (a)
camera rotation type, (b) multi camera type, (c)
fish-eye lens type, and (d) hyperbolic mirror type.
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Table 1 Features of the conventional panoramic cameras.

0000000000000 bO00D0ODODO0000000DO00O0DDO/000000000ODO

oo
() 000D0DD goooooooooooo
()OO OOO goooO0ooooooo0o0oooO0o0opooooooo
ooo0000000000000000D000O0O00O00O0O0000O000
(c)yDDOODDO goooooOoooobooooonD
oo0oo0ooO0o0oooo00oo0oOo0oooooonD
(dyoooog goooo0o00ooo0OO0bO0o0o00D
goooooooooooo

) q)
P \

voomm i

== — 515

02 00D00D00ooo
Fig.2 Architecture of the proposed panoramic camera:
The mirror is positioned in front of the camera via a
2-axis mirror rotation mechanism to move the cam-

era’s view.
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Fig.3 Meanings of the mirror rotation in front of the cam-
era: To rotate the mirror in front of the camera is
equivalent to rotating the camera around the mir-
ror’s rotation center away from a viewpoint or a
principal point of the lens.
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Fig.4 Cam’s profile and mirror vertical angle: The mirror
pedestal mounts a link mechanism to translate the
cam’s height into the mirror’s vertical angle, the ver-
tical mirror angle is decided from the relative angle
of the mirror pedestal and the cam.
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Fig.5 Projection model: A projection model based on a
pinhole camera model for our panoramic camera.
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Fig.6 Moving parallax and an image quality comparison

between the image projection methods.
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Fig.7 Convergence example of the components of the
projected point.
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Fig.8 Simulation of a projection method.
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Fig.9 Prototype and its system architecture.
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Fig. 10 Example panoramic image of the prototype.
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Fig.11 Striped image mosaicing method.
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Fig.12 Example panoramic image of the prototype with image quality improvement method.
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