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Quantitative Analysis of
Energy Harvesting from Broadcasting and
Communication Radiowave

YOSHIHIRO KAWAHARA, ! KEISUKE TsukaDpafl*!
and TOHRU Asami’!

Energy supply is one of the main concerns for long-term operation of Wireless
Sensor Networks deployed in a real environment. Quite a few research activities
have been proposed in respect to energy saving technology of both hardware
devices and software technologies including communication protocols. In our
living environment, various electro magnetic waves including communication
radio wave and noise from electronic devices exist. In this paper we propose
to harvest electrical energy of hundreds pW from such energy sources to power
sensor network nodes. To assess the feasibility of this approach, we report mea-
surement results of electrical field strength of several frequency bands under our

daily living environment. Then we estimate the maximum amount of energy
from these sources. Our prototype rectena could generate sufficient energy for
an electrical circuit from TV broadcasting signal.
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Fig.1 Architecture of the assumed sensor node.
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Table 1 Measurement schedule.
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Fig.2 Measurement result of field strength.
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Fig.3 Field strength at each measurement point.
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Fig.4 Field strength at Shibuya Hachiko Mae.
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Fig.5 Maximum field strength between 1,800-2,300 MHz.
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Fig.7 Measurement result at Akabanebashi (Act.).
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Fig.9 Field measurement result at Tokyo Tower.
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Fig. 10 Appearance of an experimental rectenna.

Fig.11 Circuit of rectenna.
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