Fig. 12 shows the packet error rate. It is very small (~0.5%)
even when the distance is 600 cm. This distance is
appropriate  for Japanese residences; however, the
communication range should be investigated in order to
evaluate the performance.

Fig. 13 compares the sensor output with the received RF
data. Fig. 13(a) and (b) shows the raw sensor output recorded
by the oscilloscope and the stored data, respectively. We have
confirmed that the waveforms are almost the same. The PIC
microprocessor connected to the sensor circuit samples the
raw output with a resolution of 8 bits and a reference voltage
of 5 V; the voltage resolution becomes approximately 0.02 V.
Since the proposed sensor circuit outputs almost 1 V when an
appliance is in use, this voltage resolution is rather
appropriate for sampling the output.

In this study, the sampling frequency of the sensor output is
set to 1 Hz. However, since we have not introduced time
management systems in the unit, the actual sampling time
may vary. This problem should be solved in the future.

V. CONCLUSION

In this study, we proposed a wireless behavioral
monitoring system equipped with an electric field sensor. A
simple evaluation test revealed the practicability of the
system. This system can be easily installed in residences by

individuals since it does not require any engineering expertise.

Moreover, it can be used in existing residences without
requiring any reconstruction or new appliances with
monitoring functions.
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Abstract

In this study, we attempted to develop a step-estimation algorithms to improve the accuracy of the

accelerometer-type pedometer for elderly people. The waist acceleration signal during walking was recorded from
116 eldery subjects. After three bandpass filters (0.5-10.Hz, 1.0-1.5Hz, 1.5-2.0Hz) were applied to the acceleration,
a step-cycle related signal was selected from the outputs of those filters. To estimate the number of steps by the
step-cycle signal, optimal threshold level of the signal was determined by using 42 elderly data set. As a result of
algorithm verification by 74 elderly data set, 62 subjects (83.7%) could be estimated with less than 10% error.
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Abstract: Recently, it has been shown that behavioral information is effective in maintaining and
improving the quality of life. Many behavioral monitoring systems have been developed thus far.
However, most systems consist of many types of physical sensors that require precise positioning;
further, wiring is required to connect these sensors to a computer that stores the sensor status.
Therefore, most of these systems are installed when a house is being newly built or reconstructed. For
the elderly who live alone, sometimes such systems are required to be installed in their houses in case
of sudden ilinesses or emergencies. Therefore, such systems should be easy to install and remove.
This study describes a wireless behavioral monitoring system that can be easily installed in ordinary
houses. In this study, we focused on the usage statistics of home appliances as detection devices. The
sensor unit developed in this study employs an electromagnetic field sensor and a wireless data
communication module. This sensor detects whether a home appliance is in use and transmits the
obtained data via the radio module. The usage detection of home appliances is performed by
measuring the electromagnetic field that can be observed in the area near the appliance. Simple
evaluation tests revealed the applicability of the system.

Keywords: behavioral monitoring, wireless, home appliance, electromagnetic field sensor.
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Table 1. Specification of the sensor unit.

Item Specification

PIC16F876 (Microchip Technology Inc.)
Processor clock 10 MHz

Microprocessor

Radio module CDC-TRO2B (Design Circuit, Inc.)

Radio frequency 315 MHz

Radio antenna RH3 (120~900 MHz, Biamond)

Modulation Amplitude Shift Keying

Transfer rate 115.2 kbps

Unit weight ~250 g (battery included)

Size (HWD) 150 x 100 x 40 mm (antenna excluded)

{(a) Circuit board

Leaked radio wave

Seusor circuit

Scaive sapt

Packet data

PIC / ﬁ
microprotessor
7

RILIC pnt N
Radio module

(b) Schematic diagram

Fig. 1. Sensor unit.
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| unitp | Seavenee | paa | Cheksum

Fig. 2. Packet structure. All segments except the start flag
are Manchester-coded before the transmission.
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Table 2. Definitions of conventicnal color television
formats. :

Format Scan. line Frame rate  Horizontal scan.
N (lines/frame)  fy (Hz) freq. fy (kHz)
NTSC 525 29.97 15.734
PAL 625 25 15.625
M, 60) (525) (29.97) {15.734)
SECAM 625 25 15.625
[ 11, ————————
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Fig. 4. Data communication range of the wireless system
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Abstract: Continuous monitoring of health condition, for example. acceleration, heart rate, body
femperature or £0G are necessary for heahih control. On the other hand. biomedical monitoring
systems that has been proposed belore or the commercial product are foo large to carry for 24 hours
in a day. Fven il the package s enough small, the probleny of power consumption even remains. In
addition, some subjects dislike wearing the monitor of the wristwatch type or the pendant type. In this
paper, we desceribe the body surface mount biomedical monitoring systent which is composed on thin
subsirate. This system is flexible and has wireless communication system. Therefore, the subject is
free from the restraint by wiring or the belt. This system is able to connect to the network, because we
adopt the Bluetooth for wireless communication system. As the result of the experiment, we
succeeded 1o wequire the data of behavior of the subject. Furthermore, we confirmed that we are able
o correspond 1o various biomedical information, because the modality of the measurement will be
changed casily.

Keywords: Bluctooth, biomedical measureraent, health control
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