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A new noninvasive method for higher-order brain
function measurement : Optical Topography

Hideaki Koizumi*

*Central Research Laboratory, Hitachi, Ltd.

We irradiated a human head with weak near
infrared lights, which can partially penetrate
through biological tissues, then detected scattered
and reflected lights coming back from inside of the
brain. We could obtain the images of oxy/deoxy-
hemoglobin concentration changes by the scatted
and reflected lights. We named this new method for
higher-order brain function measurement as “Opti-
cal Topography”. This method is completely nonin-
vasive since only weak near infrared lights are
used for measurement under natural conditions.
We could observe the activation of language area of

the cerebral cortex with a writing paradigm as well
as the motor, visual, acoustic and somatosensory
areas with this method. The conventional methods
such as PET and fMRI could not use this type of
paradigm because writing requires significant mo-
tion of an arm resulting in severe artifacts. Also be-
cause writing in the bed is not a natural condition
psychologically. A wide range of new applications,
e.g., the study of development of cognitive func-
tions, can be expected with this optical topography
method.

(Japanese Journal of Neuropsychology 14 ; 19-25, 1998)



