Sensor for Physiological and Behavioral Monitoring

There are several physiological and behavioral parameters, however, it is important that Vitally Important Parameters (VIP) are selected in order to make the sensor cost effective, simple to use, and compact in size.  It is also important that the VIP is a noninvasive sensor for measurements and monitoring of vital physiological and behavioral parameters.  The VIP will help older and handicapped people so that they can reside in their own homes or apartments.  In many industrialized countries, relatives of handicapped and older people do not have time to take care of incapacitated relatives. This important responsibility is left to a nursing home. These nursing homes are very expensive and most people have to give away their life savings.  Also, the living in a nursing home is more structured and impersonal unlike living in own home. The parameters to be measured and monitored will include Body Temperature (BT), Pulse Rate (PR), Heart Rate (HR), Electrocardiogram (EKG), and
Electroencephalograph (EEG).  Based on this requirement to help older and/or handicapped persons, the VIP’s general specifications are:

1. Miniature sensor: The sensor size is very important; a wearable sensor should not be larger than a wristwatch. The VIP is divided into two packages.  In Figure 1, the VIP block diagram is illustrated.  The Base Station (BS) should be also small in size since, the VIP user will need both the sensor-head (SH) and the BS when not in the house. Parameters measured by the SH are transmitted to the BS.  The BS includes electronics for providing power to the SH and to store and analyze data.  This data is transmitted to an URL providing a GPS position of the patient, only when abnormal data is recorded.  Thus, a physician can monitor the data remotely. 

2. Very low power requirements: It is difficult to change a battery in a device like wristwatch; therefore, the wearable sensor-head will not use a battery.  A rechargeable battery will be housed in the BS.  The power will be transmitted to the SH by the base station using a Radio Frequency (RF) transmission.  The amount of power received by the SH depends on the antenna size and RF power of the transmitter.  In order to achieve objective #1 of miniature size, the VIP should use very low power. 

3. Low Cost: The VIP must be a low cost device because customers are older and/or handicapped persons with a fixed income.  All components must be selected based on their cost.  
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Figure 1: VIP Block Diagram
