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Ubiquitous Sensor Networks
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B Background and Overview
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 USN IR

m |[EEE 802.15.4 J18t12& HAEHI HIIHE SHOI=E NE 2
A

HI
&

Hel el 2SS I H BE

m USNE SEAZJ ® & JHA0| N80t S
J

® USNE IEEE 802.15.4 BEZEQ| 22l PHY 2 KM A2 H A

MAC H S 3

m USN2 E3R0, fR2cl, FALLEZ 0 H&ot2 I E i
S8, SFANSE, SHENSSH0 Lo HE8E JdY0IH

o
g

USN &3 (1)

MNESE(HHEC stL2 =d XX)
B Z2EZE LX) Hed
m PN 4X L &3
B AAE AR X FLUIE0 HAHS
E HZ-CEE XA
SYLAGHH MHUESRRT EXI0ts
Mesh UIERI3 EEHOIAH RIIXIZIIS
FIt+= 2.4GHz, 868MHz, 915MHz
IEEE 802.15.4 2| PHY 2 MAC A&
S 2Xe KO 200 A B0l 28 8Y

)v"“\'

' /uAfmc. ®
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& Main components
Processing component:
NEE& 00132 Ze A
Wireless radio component:
o CHHE| HAEE RF S410]
# RFM TR1000, Chipcon CC1000, Bluetooth, IEEE 802.15.4
(Zigbee MAC)

Small battery powered

® wireless sensor platforms

Berkeley Motes/Mica2/Mica2Dot, Intel Research iMote,
Stargate, Hanback ZigbeX

.

1ICA-2 (Berkeley Mote) i ®

EHU A

m Computing Antenna
Atmel 8-bit RISC microcontroller
(CPU 8MhZ) External Power Connector
128KB Flash program memory cPU EX(::\Z?(C!}!'F
4KB SRAM

. . Radi back}y
m Radio Transceiver (Radio on back

Chipcon CC1000 | .
Radio range: 30 ft (= 10m) g Exoprfr?s::gr
Data rate: 40 Kbits/sec AA Batteries

Frequency range: 300 ~ 1000 MHz

@ Tiny0OS <MICA 2>

® Multi-modal Sensor Board
B P4 MASSAH, AEA-> PDA,
Laptop& &

SHHE & T2 RE

<Sensor Board>

307



308

Designed to be a high—bandwidth
sensor platform

HICI2LE 010132 22 HEIDICIo
HAE HOGH| S8t dA

Computing
. Strong ARM 32-bit RISC processor
512KB Flash, 64 KB SRAM

Radio Transceiver
. Bluetooth
. Data rate: 500 Kbps ~ 1 Mbps
. Frequency : 2.4 GHz (ISM)

TinyOS

Multi Sensing
&& sensing

Intel Mote

radio—acoustical localization
Computing
Atmel 8-bit RISC microcontroller
(CPU 7.3728Mhz)
+ 128KB Flash program memory
. 4KB SRAM
Radio Transceiver
- Chipcon CC2420
> Radio range: (130m)
; Data rate: 240 Kbits/sec
1 Frequency range: 2.4 GHz (ISM)
Tin;'OS, Nano—Qplus(ETRI =28
0s

Base sensor + Multi-modal Sensor
Board

i

HAR Bacs T
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_ dAHON &
(BRYHE, JIA, [, 2lE) (Eca, M

@

EE 802.15.4 BE i,

=R RSB

m HAIHAHERT PAN (personal area network) 0l Al 242
Z D120 EXES ol ZZ2EEE

m SSYXE Ad MAC HSHA HMEZ2HOUZE
CSMA(carruer sense multiple access)& AIE

m OHHEI2EYES FYI|BHcontention based)

@ Star UESR EEN Pear-to-pear HIE| 3 SEHE XI&A

m 2.4GHz 2 868/915MHz 2 5 2 PHY € 89

® 2.4GHz 2 PHY = ZZ Il (over-the-air)2 A& X% 250
Kbps DtXlI XI&

m 868/915 MHz 2 PHY = 20Kbps 2 40Kbps CIOIEH MEES
&
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. 802.15.4

& Muiltiple network topologies

One-hop star topology
* FFDJE PAN coordinatordt € Ch.
+ The network devices =PAN
coordinatoril HZ & Ch
Multi-hop peer-to—peer
topology
¢ FFOE0 3y
+ p2p topology — network layer0il
NS
(= Currently, the Zigbee
Alliance is working on the
network and upper layer.)

e ®
CHACIACE ®
GEawan

\

{4 Full function device
@

Reduced function device

m PHY HS
-RF-PHY-MAC
-PdSII B8 X bl B8
04 Xl 21 &(ED)
-4A3E A8 Y30 BFEA(LQ)
~CSMA-CA & I8 CCA
-Mg Fo4 o
-GIOIE & & 44

m MAC HS
-R0UIOIEE IEYT HiZE M4
-HIZ S0I8 2&
~PAN o 481t 2§
-CSMA-CA 222 MedE2
-EIYSREFH(GTS)LY M2l ¥ &2
- il MAC &IXI 2t ot ol &30l IS




- S-MAC (Sensor-MAC)

B Motivation
HACEE HREQ AZIE MAH0| 2HUDIE JIOHE.
¢ (229 MM == idledEH Y
RFEEE Ho5lD| /oA Jisst LU TE =8 sleep

m Basic Idea
LEJ} N = S A : ‘active’, ‘sleep’
¢ - C0b sleep? M RFMEZS XIEF
¢ 501 active2 M SE4IE2 AE
Actived [ $83dl= &
¢ M2E EUH S idledtEll 0|H Y| sleeprtEiE HE

Listen pariod Bteep pariad

Trareton St of & it
e porod

F3

mpizags ®

EEHBX

gBee Alliance

® ZigBee Alliance: |EEE 802.15.4 BEE |z &H

20l Jts8t 2UHE & Ho X3S 49 2252 BES

B A8 HEE, HOHH0 Mgt SUERD 20 =3

-
Hapacs ©
(S

24 YES
Ho)

m ZigBee UESRID d: 88 T2Z ¥, S8 T3, 2o

& HES, OSI7HS RS 018 ASHE X

APPLICATION/PROFILES|User Defined

APPLICATION FRAMEWORK
ZigBee
NETWORK/SECURITY | Afliance
LAYER }
MAC LAYER IEEE

PHY LAYER 802115-4
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Pty ad

~ ZigBee Application Layer Aipvisace ®
] R e T S T e e PR e il e
E 4 Q4
APS sub-layer (Application Support Layer)
¢ TXIC AHIAS BRU) T2 Hield 228 |1
* HIOY HEE SHAH HAXIE HE
+ PANUIN SEE0 UE BXIE &8
- ZDO {ZigBee Device Object)
* YESI o Bx 2= Ho(e.g., coordinator, end device)
e HIOIY QAN O XI5 X S
The manufacturer—defined application object
+ ZigBeeOl A Hoj2t GiE2IAOIE HAAN GE
AH olS2lA0IEe 28
| T S ey
B Tivos Tazes

B UC HH2ZI0AH J8dH 2 ADE HAE TZ2HEW AL
olJl 915101 JHeE FBEHE J|e LHEE OS
WESD LB ANLHS Asi S| CIXAE =28 0S
- 84l 0S S = 40006101 E 0151011, HIOIE HIZ2lE 2566H0I
€ 01510101, OIHE Jjgt EIHAYE XV
SN S AS ZHAY, RAY, NS S0 WA, M2
IS MOIE, R ABC BISAN 2LAE ASSHE IR E 0S8
SEZ 80
o LIRS YENIB S8 Z2IHY AIZ nesCIt ALBEILH
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Eua X

m Implementation
nesCllle= 5 JHAl EHRIQ BEHED &1
Modules
o MFXO| P} SO
Configurations
IS g)&el ATUEY UIE ATHESO 22 ©eiEHwiring0l2t
nesCe THOISE “*.nc’E ME

lonal tale CHABEAGE T
NesC siink Ofl Al o
Source Tree Component Graph
Contrit?/
zngbeBx"/n v ‘M,. il @ ShdCantio} @ Leds @
Blict..ng - 1
Blrkhd ni CEraton) M:n,'
tos/
interfaces/ @ @ Rl @
PLPat.NC
RealMainO| Ot HPLPotC
MainOlA 2LE AEHEQLS
US Y HAS 940
avrmote/
HPLinit ne Connection Graph Help

mica2/
HPLPGIC nic JRO o Arequcs elertoce ¢ Sprowdes ¢ and 400
- £ ae wred fogether
systemy/
. S OEot - e O both provde o The
e N e e Aol ot
enqnd wieng S O

« Erequres fLocton 1 and F provides fncton

Reaihain.nc
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Oscilloscope Component Graph

BT v AR

StdControl

5tdControl
ApC

StdControl

Oscilloscopall

. FE Oscilioscope Ol &l i

B 2002 REE SRAZIZ Xttt Of
Zcilola ZuE &elstlt.
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