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Fig. 1 Experimental apparatus and measurement
area in an anesthetized rat.
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Slmultaneous 1mag1ng of blood blow and blood concentration change using near
Research Contents

Speckle imaging method is useful for imaging of blood flow and blood concentration change in living
bodies. In this study, we investigate the analysis of spatio-temporal differentiation of speckle pattern to
improve the image quality in imaging of blood flow. Furthermore, the use of median filtering of speckle
pattern is investigated to improve the image quality in imaging of blood concentration change. Experiments
are performed for an anesthetized rat to confirm the feasibility of the proposed methods.

Fig. 1 shows a basic optical system. Two laser diodes (LDs) with wavelengths of 780nm and 830nm in
the near infrared range are used to simultaneously illuminate the subject to be measured. Figs. 2(a) and (b)
show RSD and RSTD images obtained for the maximum blood flow inside the carotid artery of the
anesthetized rat. Results in Fig. 2 show that the RSTD image in (b) obtained from the analysis of
spatio-temporal differentiation of speckle pattern seems to be smoother than the RSD image in (a) obtained
from the analysis of spatial differentiation of speckle pattern. Furthermore, Figs. 3(a)-(b) and (c)-(d)
demonstrate examples of the images of the blood concentration change obtained without median filtering
and with median filtering, respectively, before and after the reduction in blood flow caused by the stimulation
to the pneumogastric nerve. Results in Fig. 3 show that images in (c) and (d) obtained with median filtering
seem to be smoother than images in (a) and (b) obtained without median filtering owing to the reduction of
residual speckle noises.

. CCD camera B
Camera lens
Interference filter

(@830nm) \i Polarizer

(780nm)\55a/k
PBS

Interference filter

@@NOnm) PC
‘ (830nm)/ el )

/Subject

Measured area m (b) RSTD (c) before, with median filt. (d) after, with median filt.
Fig. 1 Experimental apparatus and measurement Fig. 2 (a) RSD and (b) RSTD Fig. 3 Examples of images of blood concentration

CCD camera A

' -1.6
(a) before, without median filt. (b) after, w1thout median filt.

+16

-1.6

area in an anesthetized rat. images obtained for a rat. change obtained without and with median filtering.
Available Facilities and Equipment ‘

Digital oscilloscope TWATSU-LeCroy, DS-4262) Monochrome cooled CCD (BITRAN, BS-40L-U)
Multifunction filter (NF, 3611) Spectrometer (Ocean Optics, USB2000-VIS-NIR)
Differential amplifier (NF, 5307) Integrating sphere (Edmund Optics Japan, 58586-L)
He-Ne laser (Uniphase, Model 1125P) Blood flow observation device (Toku, Bscan-Pro)
125-MHz Photoreceiver NEW FOCUS, Model 1801) Microscope (Kenis, LB-600HM)
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