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and computers with networks.

Towards the final form of the programmable networked physical objects, wire-
o0 gooon less communication technologies must be technically innovated furthermore.
The wireless communication technology moves forward to a new phase by the
progress of mobile devices, such as cell phones and WiFi PCs. We are widely
studying not only the new application area of wireless communication, but
also spectrum management policy. This presentation introduces our studies:
earthquake monitoring composed of dozens of sensor nodes on a floor, wakeup
wireless realizing super low power listening, real-time wireless enabling sub-

O o o ot o o o oft

bobobboboooooobbbbboooooobbbbooooooboboboboo milliseconds round trip time for machine-to-machine communication, and dis-
j00oo00ooo00oo0o00ooO0o0ooooooooooooooooooooo tributed spectrum sensing collecting spectrum usage information from densely
goooboooboooooooooobogooooogobooOooobboOobooboOobooo placed sensor nodes.
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A Future of Wireless Sensor Networks

SHUNSUKE SARUWATARI ! and HIROYUKI MORIKAWAT!

The next generation of computing and networking technologies will enable us
to instantly build a useful service when we need it: the service is built by or-
ganically combining programmable networked physical objects. We are already
enjoying services using the programmable networked physical objects, and the
services include exercise applications using sensors embedded in a mobile phone,
video games using sensors embedded in a remote, multimedia sharing services
enabling us to instantly share fresh pictures and movies with our friends, smart
meters automatically checking electricity consumption and gas consumption t10000 0D0000DOO0000
with wireless ad hoc networks. The services are realized by combining sensors RCAST, The University of Tokyo
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108

== 20[Hz], Tsp: 0.1 [ms] |_
2| -)(-fd: 20[Hz], Tsp: 1 [ms] ]
-e-fd: 20[Hz], with preamble
-E-fd: 100[Hz], Tsp: 0.1 [ms] [ ¢
-)(-fd: 100[Hz], Tsp: 1 [ms]
-G-fd= 100[Hz], with preamble : ‘
0 5 10 15 20
SNR [dB]
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m  Super heterodyne

= {EJAb
— RF input part
* Decrease numbers of attenuators Kl
¢ No pre—amp
— IF part
¢ Decrease numbers of band pass filters
— LOG amp
* A low-cost log amp
- CPU
« A general MCU (PIC)
s IAb
— LO(Local oscillator)
« VCO(Voltage Controlled Oscillator)
m BE
— RF input part + LOG amp
— —84.6dBm > maximum range : 4265m

MORIK AWA

LAEURATCRY

930.5MHz

1230.5MHz ~
2069.5MHz

<Block diagram>
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[Lst ] Ournode

RBW 180kHz

Measurement freq. range

Sweep time 30 sec (2msec/1ch)
Freq. accuracy <180kHz

Maximum input level 0dBm

Sensitivity -84dBm

Phase noise -95dBc/Hz@90kHz

<Spec of a low cost spectrum sensor>

m Measure power level
(650MHz to 1050MHz) i
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<Comparison between FSLb and our node
(from 650MHz to 1050MHz)>
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