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 This study investigated human sensing systems for measurement of daily human conditions. For use of 

the system in the automotive industry, this study firstly proposed an index, called destination entropy, 

representing the degree of difficulty in predicting the arrival place. By calculating the destination entropy, 

the difficulty of presuming the arrival place was quantified from the driving history. In order to clarify the 

relation between the destination entropy and the performance of the proposed method, the destination 

entropy was calculated using real driving history of subjects. A strong correlation between the destination 

entropy and the accuracy of the presumed destination and a trend by accumulating history, and a reduction 

of entropy by running time were shown. 

 This study also proposed a new approach to non-contact based pulse transit time (PTT) measurement.

PTT, which is the time difference between the heartbeat and the pulse peak arrival taken at a certain body 

location, is considered as a significant diagnostic index for conditions such as blood pressure and arterial 

stiffness. In this study, the camera-based measurement of pulse wave was conducted and analyzed. Then, 

for more comfortable measurement, a new approach to PTT measurement using microwave sensor and 

image sensor was proposed. The microwave sensor detects heartbeats using reflected wave signal from a 

subject’s chest, and the image sensor obtains pulse-arrival times using a subject’s face image sequences. 

By temporally synchronizing these sensors, the proposed system calculates the time difference between a 

heartbeat and a pulse, thus allowing PTT to be remotely obtained. The PTTs obtained by the proposed 

system were correlated with contact-based PTTs in participants, and a high correlation coefficient was 

obtained. The results indicated the potential viability for widespread use of the proposed method for 

non-contact-based PTT measurement. 


