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GIS Geographical Information System
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DARRA Defense Advanced Research Project Agency
MEMS Micro Electro Mechanical System

Smart Dust
1.5mm?
COTS COTS Dust COTS Commercial

Off-the-Shelf

COTS

COTS
MAV Micro Air Vehicle

COTS DARPA NEST Network Embedded Software

Technology
MOTE/MICA
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WPAN
Wireless Personal Area Network -3.1
WPAN kbps
kbps m
—3.1 WPAN
322MHz
300MHz
20
Zigbee
250kbps 30m
255 3 2 2
-3. WPAN Wireless Personal Area Network
ZigBee Bluetooth UwB
IEEE802.15.4 |IEEE802.15.1 |IEEE802.15.3a
2K 2.4K 250K iM 480M
bps
307.74MHz |429MHz 2.4GHz 2.4GHz 3.1GHz
316.74MHz 868MHz 10.6GHz
915MHz
30m 30m 300m 10m 75m 10m 100m |10m 110Mbps
4m 200Mbps
66mwW/3.3m [50mwW/0.3mW 60mwW 120mW/4.2m 100mw
W W




IEEE802.15.4

IEEE802.11b 2.4GHz
915MHz
HomeRF Lite
Bluetooth
Bluetooth
1Mbps
10m
UWB Ultra Wide Band
1GHz
3
8 16
MHz
0S
2
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LAN
16
868MHz
HomeRF
PDA
2.45GHz
Bluetooth
MHz
2 3



oS

OSlI Open System

Interconnection 7
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NTP Network Time Protocol

RBS
Reference Broadcast Synchronization
GPS Global Positioning System
GPS
GPS
GPS

10m RTK Real Time Kinematic
cm

Range-based Range-free 2

TOA Time of Arrival TDOA Time Difference of Arrival
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A D |RF
RF
, 868,916, Atmegal . 25mm
MOTE UC Berkeley 433 315MHz 28 FSK 10bit |38.4kbps 40mA
MAMPS-1,UAMPS-23, MAMPS-2 3
StrongAR 55mm X<
HMAMP , MIT 2.45GHz M1100 1Mbps 55mm 330mwW-~1wW
Atmegal |[ASK . |2.4~115k
MK 2 916MHz UCLA 916MHz 03L 00K 10bit bps 83mw
cm StrongAR 57mm <
WINS RSC 900MHz M1100 FSK 100kbps 57mm 300mA
169.8,145.7,121. 114mm
OMNI MARKER , 1.5m Tempo 6,101.4,83,77,66.
35KHz
2-928MHz,91 22> |27TmA-~32
IP-Link1000 ZigBee Helicomm 902-928MHz,9 FSK 10bit 8022 ><|27mA~32m
5MHz 9mm A
20m
’ Millennial 25 =<
i-Bean , 916MHz  2.4GHz 2 rennia 916MHz,2.4GHz 8bit [250kbps 8mA
Net 15mm
PIC16LF
. ' ' ASK ) 24mm <
Ni3 2.4GHz,303MHz |877A( ) 00K 10bit [19.2kbps 34mm 30~65mA
100mm >
NEC 429MHz 65mm <
' 20mm
! 40mm >
,  4cm>  3cm 429MHz 16bit 30cm > 1
, 30cm
. 50mm X<
Pic18F45
U-Cube U? , 315MHz 2IC ASK 100kbps |s0mm ><|
50mm




MK-2 UCLA
AHLoS The Ad-Hoc Localization System

916MHz
WINS RSC
RSC Rockwell Scientific Company LLC
cm
Ranging Estimation
Ranging
OMNI MARKER Tempo
OMNI MARKER
IP-Link1000 Helicomm
Helicomm
ZigBee
915MHz
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i-Bean Millennial Net
Millennial Net i-Bean Endpoint
3
Millennial Net

916 MHz
Ni3
NPO
CPU RF
24mm>=<24.5mm
0S
CR2032 1 3
NEC
NEC

17

2.4G

10

Hz

Ni3
Ni3

2

WIN

20m

Ni3



U-Cube

us3

MOTE

API

ON OFF

4cm>=< 3cm 429MHz
U3 UCube U3
UC Berkeley
5cm CPU
U-Cube
C
(O]

18



0S
0S
3.2.1

MOTE CENS
MOTE

Exposure
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1/3
i I1linois (
IntelliBadge
NCSA ), ID | ( ) | RFID
Metro Wi-Fi
Future ,METRO LAN
Store Group Wi-Fi (PSA) Wi-Fi
Initiative
. uwB
i ,Ubisense )
Ubisense . uwB
. . ID (Ubitag)
Ubitag Ubisensor
. ,Karlsruh
MediaCup ID
e TecO ) )
MediaCup
PDA (
2WEAR Bluetooth (Bluetoot
) h
)
(o1} ,
INPO ' . . (2.4GHz,
Ni3 (Ni3)
WIN/ 303MHz)
ADSL
FTTH
NTT
I-POT ' DoPa
ID
GPS
GPS
ID CDMA
RFID
GPS
RFID
ID RFID RFID
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,ID
(1Pv6)
Wi-Fi
HELPNET ,ID GPS,
Wi-Fi
uwB ( GPS,RFI
TRACE NEC D rFiD) | D
Ubitag Ubisensor
GPS,CD
,ID
MA
( mm )
uc
D
Smartbust | o keley (MOTE)
902
Sensimesh . (Star,Me
Software Sensicast sh,Bridg 928MHz
eNode)
pod
Sensor Webs | NASA JPL [Sensor (pod)
Web] P
MIT(
MAMPS
) (KMAMP)
SmartMesh zLejtS:vorks (M1010
MOTE)
, AT T
ActiveBat (3cm) (ActiveB
at)
ITS DoPa,
ROTIS
LAN
ASIC
ASIC LAN
1P
IEEE802.15.4(ZigBee) , .
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M .
, ' (ZigBee)
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IPv6
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IPv6
IPv6
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)
EMIT
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MOTE/MICA MOTE/MICA

MOTE/MICA U.C.Berkeley
SmartDust

Crossbow Technology

MOTE/MICA MOTE/MICA

2

MOTE/MICA

MOTE/MICA?2 315kHz

MOTE/MICA?2
MOTE/MICAz 2,400kHz Zigbee
MOTE/MICA

2

4.1

-4.1 MOTE/MICA2
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MOTE/MICA

MOTE/MICAZ2
MOTE/MICAz
MOTE/MICAZ2 -4.1
MOTE/MICAz -4.1
-4.2

MOTE/MICA?2

-4.1 MOTE/MICA2,MICAz

MICA?2 | MICAz
CPU Speed 7.4MHz
128KB Flash
512KB Flash
AD Converter 10 bit

Chipcon CC1000 Chipcon CC2420
315MHz 2400MHz
FSK Zighee
38.4Kbaud 250 Kbaud
15mA 3Vdc 40mA 3Vdc
Sleep <15pA 3Vdc <30pA 3Vdc
55>32>25mm 64>35>27mm
TinyOS nes-C
2.7—3.3Vv DC 3 2
-4.2 MOTE
-2 2 Gauss |27 Gauss Honeywell
2 HMC/1002
-2 2 g 312 Vg AnalogDevices
2 5V ADXL202
-40 125 0.01 Panasonic
ERT-J1VR103J
0.01 Ix Clairex
690mm CL94L
35 70 Ario
100 10kHz
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MOTE/MICA

MOTE/MICA?2 315kHz
MOTE/MICAz 2,400kHz
MOTE/MICA
MOTE/MICA2 MOTE/MICAz
2 20 3
1.2
Crosshow Technology
TinyOS TinyOS
(OS] Tiny OS
Sleep Active

0S
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Hz
2
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MOTE/MICA -4.2
A/D /
4,800mm
1,755mm
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40km/h  60km/h 100km/h
-4.2 5cm
y (By) X (Bx)
6Hz 3.0V
7y Y
5
cm v
//v
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6Hz

MOTE/MICA?2

MOTE/MICA2

MOTE/MICA2

10km/h 460mm
100km/h
4,800mm
MOTE/MICAz
2
-4.2
8.3

4,600mm

9.3

MOTE/MICA2

32.8m MOTE/MICAz 59.8m
MOTE/MICAz MOTE/MICA?2 1.8
-4.4
9m 10m 9m
MOTE MICA?2
1m
(m) 41.6m 30.6m 30.2m 29.1m 32.4m
MOTE MICA2
1m
(m) 77m 48m 61.5m 66m 46.5m
MOTE MICA
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