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High-speed All-in-Focus Image Acquisition System
Using a Varifocal Mirror

(OToshinori TAMAI, Kouhei KITAGAWA, Shinichi HIRAI, Akira ISHI

Ritsumei University

Abstract: This paper describes an all-in-focus image acquisition system using a varifocal mirror. An all-in-
focus image is constructed by multiple defocus images captured by a camera with a varifocal mirror. We
employ an FPGA to speed up the construction process of an all-in-focus image. Furthermore, we apply a
CMOS imager, which can capture images at 1,000 fps, to speed up the capturing process. We describe our
high-speed all-in-focus image acquisition system and the design of an image construction circuit in an FPGA.
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Fig 1. Construction of 3-D image acquisition system

using varifocal mirror
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Fig 2: CMOS camera and FPGA board
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Fig 3: Circuit composition chart

(b) 3-D image

(a) All focus image

Fig 4: All focus image and 3-D image by verilog

5 U0

obooooboobooboooooboooobooon
ooobo.0Do0b0b0b0o00oo0boboo0ooooooo
OO0O00000000FPGAOD PCOOCODOOOOO
ooopCOOOOOOOOOOOOOO SWO HW
oboooooooobooooobooobooboooa
oboooooboooooboboooogoo

oo

[1] Takashi Kaneko, Naoki Mitsumoto, Nobuki
Kawahara: OO0 0OO00O0OO0OOODOCOOODO
uboobooobo;0ob0ooboobobobon
Vol.5, Nol, pp27-31, 2000.

[2] Akira Ishii, Susumu Sugiyama, Junichi Sakai,
Shinichi Hirai, and Toshinori Ochi:

manification focusing using a varifocal mirror avd

Constant-

its application to 3-D imaging ; Proc. of SPIE,
Vo0l1.4902, pp.238-245, 2002.

[3] S.K Nayer and Y.Nakagawa: Shape From Focus;
IEEE Tranks.Patter Analysis and Machine Intell,
Vol.16, No8, pp.824-831,1944.

-400-



