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Basic study on the near-infrared light computed tomography
— Development of the experimental system using a digital single-lens reflex camera —
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Abstract : An optical computed tomography (optical CT) is an imaging device that acquires a tomographic image by using
visible light or near infrared light. In our previous study, optical CT using visible light was developed. However, the
developed system was applicable to a transparent or small object. In this study, we focused on near—infrared light, and we
conducted development and basic evaluation of an experimental system of optical CT using a near—infrared light. As for the
experimental system, we developed the simple structure system employed near—infrared light source, single—lens reflex
camera, and rotational table. In the experiments, we investigated the imaging properties of developed system using three
types of samples. Results indicate that our system may be useful to obtain the tomographic image of biological samples.
Keywords : Optical imaging, Computed tomography, Near-infrared light
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Fig.1 Experimental system of the near-infrared light CT
(a) Schematic of experimental system
(b) Photograph of experimental system
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Fig.2 Relationship between the current value of photo diode
and the pixel value of captured image

RIS, A AT ORI EREE RN 2 B TRIlE L72i
PEMAR A Fig.3 1R T, WMRMEITHBOEANETICON
THHEHWI R T2 2 LD s, $72, 4O
ELEHBOES (t1=1.25~165 mm) 2B\ THiE &2
SELN-BBEOEFEIXHEE L FREL b I e
5, HiEREBLZF 5 mmBEOEBELNEZATLIL
WRERE S N7z,

100000

10000

1000 r

100

Pixel valve of captured image

10 . .
0 5 10 15
Thickness [mm)]

Fig.3 Characteristic curve of digital single-lens reflex camera
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Fig.4 Cross-sectional model view of the phantom

Table 1 Imaging parameters

Parameter Value

Source image receptor distance [cm] 40

Source object distance [cm] 18

ISO speed 100

F value 22

Shutter speed [s] 0.3

Projection pitch [degreel 2
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Fig.5 Sinogram obtained by near-infrared light

Fig.6 Sinogram obtained by visible light
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Fig.7 Tomographic images obtained by near-infrared light (a)
and visible light (b)

Fig.8 Appearance of a biological sample

Fig.9 Sinogram of biological samples
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Fig.10 Tomographic image of biological samples
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