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Executive Summary:

Our project is a "Near Infrared Spectroscopy System for Brain Activity Monitoring” Which can be used
during routine life activity to warn and diagnose diseases for early treatment. In this project we are focusing
on building, designing and implementing a portable system to monitor brain activity and apply an algorithm
to calculate HbO2 and Hb in the brain tissue. According to what we have learned in the past years, and by
connecting us with what we have learned, the system that we have designed was chosen to be used to detect
and diagnose many diseases by non-invasive and safe method. NIRS allows the measurement of oxy and
deoxy hemoglobin changes over time, it is considered an indirect method of measuring brain activity based
on the neurovascular coupling phenomenon that relates neural activation with vascular response. The
application of NIRS imaging relies on two primary factors: the first factor is the relative transparency of
human tissue to near infrared light, which penetrates the skin, subcutaneous fat, skull and brain. The second
factor is the high attenuation of NIR light due to hemoglobin oxygenation levels. Moreover, this graduation
project was divided into two parts; In the first part of this project, we made an extensive study on the Near
Infrared Spectroscopy System and how the mechanism works, later on we made a theoretical design of the
electronic circuit and simulated it, in addition we implemented a Matlab code algorithm to calculate HbO2
and Hb in the brain tissue. In the second part, we will implement the electronic circuit with a code system
and work together, then examine it to make the necessary adjustments, then connect it to the system and re-
analyze for the graduation project II.
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