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|EEE 802.11b (field server, FS)
802.15.4 ZigBee (Wireless Sensor
Networks,WSN) MOTE NASA (JPL)
(Sensor Web, SW) MOTE
MOTEIV CrossBow Moteiv  MICA MICADot
TdosA  TelosB Intel iMote CrossBow
Smart dust Intel
80211 Mote  iIMOTE? FS MOTE
FS WSN SW
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FS
FS WSN
FS WSN
FS WSN (Ambient Intelligence)
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FS WSN



Wi-Fi  WWAN
UWB
Wi-Fi
2003)

Ubiquitous Network
GSM GPRS 3G DTV  WPAN

|[EEE 802.11 (IEEE, 1999b) ZigBee

(Field Server, FS)

WLAN
Bluetooth ZigBee

Ubiquitous Network

|EEE 802.15.4 (IEEE,

(Wireless Sensor Network, WSN) NASA (JPL)
Sensor Web  SW FS WSN SW Ad hoc
P2P
1 I[EEE 802.11 802.15.4 WiFi
ZigBee
6 2 AA 1 ZigBee
1. IEEE 80211 |EEE 802.15.4
Feature WiFi (IEEE 802.11b) ZigBee (IEEE 802.15.4)
Radio DSSS DSSS
Datarate 11 Mbps 250 kbps
Nodes per master 32 64,000
Slave enumeration latency | Upto 3 sec 30ms
Data type Video, audio, graphics, Small data packet
pictures, files
Range 100 m 70m
Extendability Roaming possible Yes
Battery life Hours 1 year+
Complexity Complex Smple

1DSSS: Direct —sequence spread spectrum

WiFi
|IEEE
AP Hand Over
802.11[ab,g] 802.11b

Wireless Fidelity

802.11f

( Wang, et al., 2004)

802.11

for roaming

AP




Ad hoc client

client Ad Hoc
2
2. |EEE 802.11[a,b,q]
802.11a 5GHz 54Mbps
802.11b 2.4GHz 11Mbps
802.11g 2.4GHz 54Mbps

Zighee |EEE 802.15.4

(802.15.1)
ZigBee

3 4 WiFi ZigBee
30 mg) (1) 802.15.4/Zigbee
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asget mot - security
process HYALC
cantrol
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emvironmental access control
energy mot lawen & garden irrigation

1. 802.15.4/ZigBee

FS WSN

(Wireless Actuator) (IEEE, 1997; 1999a)

Fidd-Server FS



FS

TREE (KRR - it BA)

A | AE w0 1 B 45 BR 5

&
Field Server @
mA || BwPH s
CPU + RAM "
BE b + /O Interface %
B
FEE A HAEE %
BAZRELRT HD, CF, etc.
2.
FS PICNIC (Tristate Corp., Japan) PICNIC  Programmable
Interface Controller with Network Interface Card
IP AP
FS mv
C mv /T
FS
¢ )
S |IEEE 802.11b
3a 3a FS P
% P 2001
FS
FS DIY 2003 2004
Panasonic

3d



FS with Thermo vision camera FS with insect counter (Pheromone Trap)
3b. Hirafuji, 2005a
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R - MIATREE
A D
B EE LD

10.
(mV)
2005

M= (0.000936 * mv )-0.376 [ECH,0O-10]...... 1)
M= (0.000695 * mv )-0.29 [ECH,0-20]...... 2)
T=-0.1087* x>+ 1.6066 * X*- 22.801 * x+25.0 ... ©)

X

T (°C)

M (mP/nt)
Decagon 6
401 407 mV M<0

0
290~410mV 1 2
(load cell) ECH,0-10

y=a+bxn x+c/In x +d/y/x
R? =0.9885630162 .4

y (99

X (mV) 250~400 mV

ab,cd
a= 226405.055186764, b =-11298.3074190895
c =-1224102.95316433, d =911936.337570568

FS



FS

FS

(Hirafuji, 2005b)

(Wireless Sensor Networks,WSN)

mote mote
(Autonomous power supply) 12
Energy Storage:
Sensor: Pkl
* Fuel cell

= Application specific.

Microcontroller:

« OS, networking.

« Signal processing.

» Power management.

Transceiver
* |ISM Band
(433/900 MHz, 2.4 GHz)

Autonomous Power Supply:
* Solar power.

» Temperature differences.

« Vibration.

12. Mote

WSN TinyOS Linux
WSN



802.15.4 ZigBee mote  NASA
(JPL) (Sensor Web, SW)
Mote MOTEIV CrossBow
Motev MICA  MICADot Intel
iMote CrossBow Smart dust (  13a)
Intel 80211  Mote iIMOTE? FS
mote 3 Mote
3. ZigBee Mote
Feature Imote Micaz Telos Mica2 Imote2
CPU type 32bit ARM | 8bit Atmel | 16bit TI | 8bit Atmel 32bit XS
CPU speed, MHz 12 8 8 8 13(104)
Sram, kB 64 4 10 4 256/32,000
[Flash, kB 512 128 + 512 |48/ 1024 | 128 +512 32,000
[Radio BT 802.15.4 | 802.15.4 | 300-900MHz| 15.4 (BT/802.11)
|Bandwi dth, kb/s 720 250 250 15 250 (720/11,000)
[Power C/R/IT, mA|15/24/24| 8/20/18 |1/20/18] 8/10/27 40/20/18
[Power sleep, uA 1-250 27 6 19 1-100
Security HW 4LFSR-128| AES-128 | AES-128 N Y
OS support TinyOS TinyOS | TinyOS TinyOS TinyOS
Intel
13b Motel V AA
Crossbow TelosB Intel Imote  Imote2
Crossbow MICADot 5 MICAZ2
MICAZ
14 MICA2
1,2 4
15 Sensor Web Huntington 2002
mote
16 Antarctica SW

13a. Crossbow

Mote

Crosshow




Humidity

Photosynthetically Temperature
Active Radiation Sensor

Sensor {optional)
User Resel  (optional)  Total Solar
Bution Radiation
Sensor
{optional)

6-pin expansion

10-pin expansion
connector P P

connector

USB Transmit LED

UsB
Connector

Internal
Artenna

'rt’"ﬂ:?'

—
—

mofte

LUSE Receive LED

LEDs Microcontroller CC24_20 SMA
igi Radio Antenna
JTAG Digital switch
connector Isolating USB from COnr}ector
microcontrol ler {optional)
13b. MotelV ( ) MotelV

Antenna

Interface electronics, radio
and microcontroller

Soil moisture probe

14. MICA2 ( Crosshow )



Huntington Bota nical Gardens
Sensor Wi 3.1 = Deployed August 19, 2002

Sensor web 2002
( JPL, NASA. 2005)

15.NASA JPL

16. Antarctica  Sensor Web (
WSN MotelV
( 13
Mote
320~730nm Mote
400~700nm
320~1100nm

TSR) 13

JPL, NASA. 2005)

MotelV

PAR
190~1100nm
(Total solar radiation,



FS WSN (Ambient Intelligence)

e M
FS WSN
FS  WSN

FS WSN

GPS
GPS

20053)
FS WSN

( 20058)
FS WSN
GPS

FS WSN RFID RFID RFID
SARS
RFID RFD
RFID / /

FS  WSN
FS WSN
FS WSN
( 2005h) GPRS

FS (Hirafuji, 2005a)



10.

11

Smart Phore 3G
FS WiFi WSN

GSM  GPRS FS WSN
(Ambient Intelligent)

2005a
20050
2004
93  -42- -0 4 21
2005
2005
2005

2005 GPS, GIS, FS
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