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Figure 3. Environmental noise and sensor output.
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Figure 4. Signal processing of television sensor.
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Figure 5. On/off test for television.

Table 2. Dependency of sensor output (television sensor) on screen size

Screen size (inches) 14 24 27 33
Year of manufacture 1995 1995 1989 1989
Power consumption at 67 131 153 169
rated value (W)

Average sensor output (V) 1.01 1.01 0.97 0.92

3. Experimental Results
3.1. Electric Appliances in the Switched-off State

Figure 3 shows the result of the case when the appliances (i.e. the television set and the
microwave oven) were not in use. Figure 3(a) shows the signal received by the antenna
of the sensor circuit; no significant component exists in this signal. The very small
component of the power-line frequency of commercial electric power systems will be
observed anywhere in the house; however, the gain of the amplifier is not high. Thus,
this type of ‘noise’ is ignored. As a result, the filtered output is almost 0 V.
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3.2. Television Sensor

Figure 4 shows the signals at each point of the sensor circuit when the television set is
in use. Figure 4(a) shows the leaked radio waves that are received. The signal mainly
consists of 15.7 kHz pulses. These pulses are extracted by the resonator and
subsequently amplified and rectified (Figure 4(b) shows the signal processing result).
Figure 4(c) shows the filtered output of the signal shown in Figure 4(b). When the
television set is in use, the sensor output increases to ~0.95 V.

Figure 5 shows the result of the on/off test for the television. During the
experiment, on an average, approximately ten retransmissions and one instance of data
corruption occurred for each data transmission. Since the data recorded at the server
comprised several duplicate data entries obtained from the sensor unit, most of the
retransmissions were assumed to be caused by packet losses. However, based on this
result, we can estimate the duration of use of the television set; thus, the sensor unit is
suitable for practical use.

Table 2 shows the evaluation result of the dependency of the sensor output on the
screen size. The average voltage of the sensor output is inversely proportional to the
screen size even though the power consumption of the television set is directly
proportional to the screen size. This tendency is attributed to the following reason: the
radio wave leakage is directly proportional to the power consumption. However, the
distance between the source of radio wave leakage and the antenna of the sensor circuit
also increases with the cabinet size of the television. As a result, an increase in distance
decreases the intensity of the received signal.

3.3. General-purpose Sensor

Figure 6 shows the experimental result obtained by using the general-purpose sensor
with a microwave oven. Figure 6(a) shows the obtained radio wave leakage. The signal
mainly consists of 50-Hz waves. Since the radiated waves are not sinusoidal, the
microwave oven evaluated in this experiment may also have radiated other frequency
components (harmonics). This phenomenon should be thoroughly investigated for the
development of a microwave-oven-specialized sensor. Figure 6(b) shows the signal
processing result. The filtered output (Figure 6(c)) shows that when the microwave
oven is in use, the sensor output increases to ~1.18 V.

Table 3 shows the evaluation result of several microwave ovens. It is difficult to
observe a tendency based on the number of trials in this experiment; however, the
result shows that the output voltage is almost 1 V when the microwave oven is in use.

4. Discussions

The electromagnetic phenomenon is widely used in electronic/electrical machines,
including home appliances, such as motors, transformers and relay switches.
Furthermore, there is also an electromagnetic field around an electric wire when the
connected appliance is in use. A clamp meter focuses on and uses this phenomenon for
estimating the amount of electric current in an electric wire. The sensors developed in
this study can also be considered as one of the applications of the clamp meter; the only
difference is that the sensor extracts a specific frequency of the electric current.
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Figure 6. Signal processing of general-purpose sensor (microwave oven).

Table 3. Output voltage of general-purpose sensor (microwave ovens).

Year of manufacture 1994 1996 1997
Power consumption at 960 920 1000
rated value (W)

Radio frequency output (W) 500 500 500
Average sensor output (V) 0.86 1.18 1.00

Investigating the cause of packet loss and increasing the efficiency of the wireless
network system are still the objectives of our study. In most of the cases, the packet
losses are caused by dropping the first byte of the packet. By devising an appropriate
structure for the data packet, this problem may be solved. We are also considering
changing the radio module for addressing this problem.

The main aim of our study is to evaluate how the sensor output reflects the
physical activity and health of an elderly person. Nambu et al. [8] proposed an
algorithm for evaluating the health of the elderly. In their study, they focused on the
running monitor of television since television was common to most of the subjects.
Further, since it is considered that the habit of watching television depends on the
programmes, it is thought that this habit is strongly influenced by the physical and
mental conditions of the subject. The algorithm was applied to the data that had been
acquired in a continuous period of seven months, and the result indicated the changes
(randomness) in the time when a subject began watching television expressed the
health condition of the subject fairly well. We need further studies for the confirmation
of this fact; however, our study believes in the monitoring of television for estimating
the health condition of a subject.

As described in section 1.2.2, the general-purpose sensor responds to the power-
line frequency of the commercial electric power system. Thus, the sensor can be
adapted to almost all appliances that have a built-in transformer, provided the
transformer consists of coils. A simple evaluation showed that the sensor could also
work for the following appliances: electric pot (Zojirushi CD-LE40, CD-GS50, 985 W
maximum power consumption), coffee maker (Sanyo, SAC-MST6, 850 W), electric
fan (Yamazen, BX-A252, 42 W), humidifier (National, FE-KHAO05, 433 W) and note
book computer (IBM X31, Toshiba DynaBook CX/E2161.). The sensor can work even
when the area around these appliances where the electromagnetic signal can be
detected is relatively small. This area may be enlarged by increasing the amplifier gain;
however, such an increase also amplifies the noise that results from the power lines in
the house, as mentioned above and in section 3.1. Introduction of an automatic gain
controller (AGC) or variation of the gain is required to solve this problem; on the other
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hand, a small detectable area may prevent the contamination of the signal by signals
from other appliances.

5. Conclusion

In this study, we developed a monitoring system and a sensor unit to be used in a
behavioural monitoring system for ordinary houses; this sensor unit fulfils the
requirements of simple installation and removal. The television sensor and general-
purpose sensor developed in this study appear to be suitable for practical use.
Developing specialized sensors (for specific devices) and performing further clinical
evaluations are topics for future studies.
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Investigation of care data entry interface for Home Helper support system
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Abstract

The care-data entry interface for the Home Helper support system was improved to entry the data and to
create the care report. The system consists of a Java mobile phone for the Home Helper and a conventional
server computer at the Home Helper’s office. The opération of scroll-up key, used as the care-data entry
interface, was compared with that of the dial key in terms of the time to create the report. The questionnaire
has been made to helpers concerning their easiness of operation. The time to create the care report with dial
key operation was shorter by 58% than that with the scroll-up one. The questionnaire results indicated that
the easiness of operations were the similar with both cases. Therefore, the comparison study found the dial
key operation to be very suitable for easy and rapid data entry.
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Home Helper, Data entry interface, Java mobile phone, dial key, scroll-up key
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- .Development of Rihabilitation System for Home Care

using Horse Riding Simulator with Computer Graphics
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Masayuki NaMBU*, Yuji HigAsu1**, Tadahiko Yuar*,
Takatoshi SUENAGA***, Toshiro FusiMOTO** and Toshiyo TAMURA****

Abstract
Rehabilitation is usually performed by the therapist in the hospital. However, rehabilitation at home is encour-
aged for reduction of medical expence, recently. Rehabilitation at home is effective for health management for
patients of chronic diseases, To realize the rehabilitation at home, it is important to give the motivation to
patients. The cost of the equipment must be redused. The system must be automated and patients without any
restriction will be recommended. Therefore, we developed the rehabilitation system using horse riding simulator
with computer graphics. Because our system is simple composition, the subject does not need the special op-
eration. In addition, computer graphics gives the motivation to the subject. The result of the experiment, our,

system is effective for seventy percent of subjects.

Keyword
rehabilitation, home care, horse riding simulator, computer graphics
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Fig.9 Scenary of the Measurement
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Evaluation of the power-assisted walker in walking training for the elderly
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Abstract The elderly declined the walking ability require the walking training. In the training process, they use various
walking aids such as walkers and canes. However, walking with walking aids is unstable, and it is difficult to train the long
distance walking. In this study, we attempted to introduce the power-assisted walker (Hitachi 1td.) into the walking training in
a geriatric health services facility. As a result, the stability of walking improved using the power-assisted walker walking. In
addition, the risk of the falling was decreased. For the subject who had used the parallel bars in the walking training, the
walking speed and the step increased by using the power-assisted walker. Moreover, the body motion became to normal pattern
corresponding to one step cycle. It was suggested that the power-assisted walker was useful to walking training in the elderly.

Keyword FElderly, Walking Training, Power-assisted Walker
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