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An Experiment of Capturing All-Around Ray-Space using a Scanning Mirror
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Abstract In this paper, we propose a technique of capturing all-around Ray-Space by curved mirrors and a scanning mirror.
Conventional methods of capturing rays are the method using many cameras putting roundly, and the method rotating the
object. The method of many cameras is very difficult that calibration of camera position and direction. And the method of
rotating the object cannot capture images of dynamic scene. Correspondingly our proposed method do not need to calibrate
camera position, and the system can use for dynamic scene. So we propose the method, make the prototype, and experiment
capturing all-around Ray-Space.
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1 Prototype of Ray-Space acquisition system :

(a)Prototype system without upper parabolic mirror
(b)Overview of prototype system
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¥ 2 Principle of parabolic mirrors
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[ 4 “The Photographic Object (about 20 mm size)

(a) 0 degree (b) 135 degree

(c) 180 degree
5 Captured images by the prototype system

(d) 270 degree
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X6 Rotated and collected images-

(d) 270 degree
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105mm

39mm

B 7 Simulate assumption (same parameter as prototype)

(a) 0 degree (b) 30 degree

8 Simulation result (Captured image directly)

(b) 30 degree

(a) 0 degree
9 Simulation result (Using same parameter as the prototype system)
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B 10 Simulate assumption (different parameter from prototype)

(a) 0 degree

(b) 30 degree
B 11 Simulation result (Using different parameter from the prototype sys-
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