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Ubiguitous Sensor;

2R twWOrk
/ itz \

Tlask-manager node

: i“!
!j" User

Role of sensor
= Collect data

s route data back to the sink by a multi—hop
infrastructure—less architecture

Sensor Eield




Ubiguitous Sensor
Handiwvare consﬁﬁeﬁfﬂté\NOrk

m 4relements
Sensing unit, processing unit, transceiver unit, power unit

5 COompoenemt
location finding system, power generator, mobilizer

Processing ‘
Sensing unit LInit

y N
Processor
Sensor | ADC Transceiver
D . Povver i
ower unit generator |




I—IardvvareSs@crLJo$ gasthp

5 POWEl module
pPUSHPIAS
patteries
Wwired

communication module

=
serial port
fadio

ProcCessing moeadule

expansion moedule
user—define sensors

actuatoers
JTAG interface

Expansion Module
- user-defined sensors, actuators, and JTAG interface

groumd
ced 10-bit 200ksps ADC channels
1 2-bit digital-to-analog converter
2 compar
4 JITAG programming pins
& digital I/O pins capable of becoming:
comparator outputs, system clock, external interrupts,
programmable counters { PWM., capture/compare, etc.)

Processing Module
- Cygnal CROSTFO16, status LED, 22

UART transmit & receive
pomer 1 2-bit digitz




/10pee Alllance

Stack reguirements

s 3 Pit micro processor e.g. 8051
n FUIFRIEIGEOINSTACK < 52K

8 Smplernedereniyistack — 4K

s Coordinator reguires extra -BAM
NGde aevice aatanase
ransaction tanle
Palring tawnle




Project :Development of
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Project :Development of
equUipment anal Sensor:
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me seCull
,— L‘) . Tem. sen\

Zigbee sensor sSor

IDS Zigbee Internet
Monitering

camera

@ Zigbee control
Light..

= Zigbee control
Door
apen/close

Coordinator
Web Server
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Result of ubjouitotis WM< kY
SENSOr Network

a Multl —remocon
User interface design
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Ad—=IHoC Bouting

Hierarchical Routing Protocols
n When the network size INCreases
“flat” routing sehemes become Infeasiole
m DAased on
Ereanizing noees n.groups
aSSigning nedes different functionalities nside a
Aa outside a group
4 Proteeols
s CGSH (Clusterhead—Gateway: Switch Routing)
s HSR (Hierarchical State Routing)
s ZBP (Zone Routing Protocol)
ANMAR (Landmark Ad Hoc Routing Protocol)




Ad—=IHoC Bouting

POWE Awareness Routing

s power efficiency 1s still an iImportant consideration
= an |deal SN has to e based on..an ?ttnpute based

IOﬂ eﬁf
route1 SlnkA B-T, total PA=4, total o=3

route2: Sink-A-B-C-T, total PA=6, total o.=6
route3: Sink-D-T, total PA=3, total a.=4
routed: Sink-E-F-T, total PA=5, total a.=6

maximum PA route : route 4

minimum energy route : route 1

minimum hop route : route 3

maximum minimum PA node route : route 3

o = energy required




Sensonwvare

A user sends a guery to the SN

s the query is a script, a state machine in its
simplest form, WhIch IS TNjected o One or more
sensor nodes

x the script describe how te pepulate (replicate or
migrate) itselfi te other nodes

{he Process ol population can continue
depending on events and the current state

= e populated scrpts willFcollaperate among
themsSelVES In order to extract the Iniermation
needead by the user, and eventually send pback to
the USer

S0, It allows user Interaction that goes




Sensonwvare

Againl, Artae
preactiver distibuted
MOGEl, the SCrpts
will" look moestly like
State macnines that
alie Influencear by:
external evVents

# These are data that the script carries with it. The parti - ones inform
#the current instance about its parent node (the one w
set send_node [Agent_memory_read 0]
set send_node_neighbors [Agent_memory_read 1];
# update these data for use in the next replication
Agent_memory_write 0 [getNodelD]:
Agent_memory_write 1 [getNodeNeighbors];
#based on the above info find nodes that probably do not have the script
#and store their list in the vanabl : 1g nodes {commands omitted)
# set a timer called AT with the initial value 200ms
setTimer RT 200
# the big loop starts
while {1} {
set ans'[wait -msg * -data ™ -until RT]
#wait cmd returned, find out type and body of event
set type [lindex $Sans 0]: setbody [Irange $ans 1 end]
switch Stype {
w { # a timer expired do something.
setTimer TT 100
¥
s | # data was sensed.
#wait for sensing data threshold to be passed 1
set ans [wait -data -threshald 10 -until 5]
set type [lindex Sans 0;
if { Stype ="s"} { set ready 1}
]
n{ # anetwork message was received.
If { $ready} (Ageni_replicate Sremaining_nodes; exit; }

b




lEEE1451

DistipltearMeasurement and

Control Network

Figure 1: A basic disiributed measurement and control system.
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Project :Nano—X

Project: INanoX

= 8bitCPU
AVRE co.Almegal’8
RAME 4KB, Flashr 126KB
Racies UK Bim=485, 488V Hz
Power Supply < 15mA(tx er rx)
Half Duplex tptor 420kbit/s

s BRF protocol

s MAC protocol
Mitlti=hop routing protocol




Sensors

KEy

m Single Stack Multi=Tasking OS

s Short Lived [asks
thAread vased tasks
svent=adrvern nenpiecempitive
G Walltr WITRTA & telSik

Parameter passing Is possikble, but restrctea




Sensors

Evertt List

expire | function o H
R A Evert ID Task B

2




Sensors

Begistration of task

typedef struct {

2 int eventlD.

3 void (*function) (voeia);
4 } Task;

61 Task eventlable [IMAX_TASK]:

8 void TaskBeagistrate(void)
RegistEventTask(EVENT _ADGC, HandleADC);
RegistEventTask(EVENT _Timer, @ne Tick)s

RegistEventTask(EVENT _RADIO_RECY,
HandleRecvData);




Sensors

supreutine

SIGNAL( SIG_OVERFLOWO!)
1

IGNAL(' SIG_UARTO_RECV )//RF

&
4
5 Evnetirigaer(EVENT _TIMER, INOW);
6
8
)

10 ifi( (Ox02 & inp(PINC) ) == 0x00) //when' carrier ditected
i1+ g

1y Eventlirigger(EVENT_RADIO_RECY,; NOW);

ey

14

15 7

16 SIGNAL( SIG_ADC )

(F

18 Eventlrigger(EVENT_ADC, NOW);

19 }
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Research motivation




Application Begquest

Moenitering Spaces(Equipment, Fleod..)

s EqUipment fallures N production: faps IS Venry.
COStly
Predict and perform preempitive maintenance

s [ypical fab has —5,000 vibration Sensors
Pum@s, scrubbers, ...

Electricians collect data by hand few times a year
sSample: 10’s kilohertz, high precision;, few.
Seconods

Intranet isclation

Ad Hoc Mote
Network




comny:

MEMS
sensing

7

uRobots
actuate




Interest about TiNnyOsS In Korea

The rest,

Unknown, 20.5%
1.0%

Australia , United
2 0% States ’ ;@TinyOS Korea - Netscape
437% . He Edt |

Canada,

2 .1 % LOGIN - SITEMAP - CONTACTUS

UK, 2.9%

ltaly , 3.1% " “uincan Welcome to
Taiwan .+ » ™= Tiny0S Korea community forum

4.1%
China ,

0,
4 . 1 % ) o] mﬁm B Tiny0S Board =Software

Introduction Product

[
PASS

fane J telurei|




Conliguration

Listing components liist
m SPECIfies thefcomponents, Used

WiFing
s Conneect specification elements (Inteaces;

configuration Elink |
m’
B implementation { f
components Main, BlinkM, SingleTimer, LedscC) [l —e—mie Components list
Main.stdeontrol - Singlelimer . Stdiontrnol

Main.Stdeontrol —> EBlinkM srdiontrol: |::> Ml
ElinkM. Timer - SingleTimer . Tiwer erlng
ElinkM.leds - led=c:




—xample : Networks — Senad

includes IntM=sg:!

module IntToREfmM

Active
Message

bool pending:
struct TOS Hag

Send call

comoand result ] control.initi() {
pending
return call - Control.initi():

comoand result t 3ItdControl.start ()

return call - Control.start () ;

and re Stdfontrol.stop | sendDone
ighd result t 3tdControl.stop()
event Handler
return call SubControl.stopi): 27




Java Applications

» Class net.tinyos.message.MotelF interfaces
with the SeralForwarder's TCP port

— Provides net.tinyos.message.Message objects
containing the message data

import net.tinyos.m
import net.tinyos.util.*;

public class MyJavaApp {
int group_id = 1;
public MyJavaApp() {
try {
MotelF mote = new Motetf(PrintStreamMesse group_id),
mote.send(new OscopeMsg());
} catch (Exception e) {}

}
}
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=) var
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Target Hardware — Network
Device View

CC1000




Network sStack
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Network Programming

lib-
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I Bombilla
| Broadcast
I3 CC24z0Radia
= Commands
I3 Counters

I3 Deluge
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I5) Events
I Flash
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) Queus
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I3 Route

=) TinyDE
=) TinySec
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I Uil

= WM
= #np

=3 platfarm
I sensorboards
T system
D tvpes
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== 2 |

=t
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Architecture

Architecture Ey~mnla

HIL
Interface

ADCHIL Single
ADCHILMultiple

TemperatureC -
MSFP4304DC ] 2 5ing

TemperatureM W MSP430ADC12C

B The confi guration for the temperature sensorHIT srranne=
HAL
Interface




HAA Implement

Data pbuses

a Proplem

Many standard data busses
s SPI/USART, UART, 12C,;and 1-Wire busses.

User Clock
POWEr management

x Solution

HIPL
s nterface HPLUSARTControl
m nterface BusArbitration




HAA Implement

Radios

= Problem
Radioriinctionality changes more frequeRily,
Physicall layer
Link layer

= Solution

Physical layer

s HPL
interfiace HRILXXXBuUsComm
interfiace HRIEXXXRadioControl
interfiace HRIEXXXRBadePata
interfiace HRIEXXXCmd, HREXXXCaptuie:, HPLXXXEIFO

s HAL
configuration HAEXXXRadioC

s HIL
module  HIEXXXRadioV

Link layer:

i iR
nterface HRLCC2420), HRPLCC2420Capiure
nterface HRLCC2420FF0

m  HAL
Transport, MAC, PHY...

a HIE
interface CSMAControl
interface CSMABackoiif
interface LowPowerlistening
interface CC1000LowPowerlistening
interface RadiollimeStamping
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L. Ubiquitous, City in Disaster
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A __Ubiquitous City on 35

—Disaster control center
U-office

Information U-traffics

U-logistics —
g U=-NOMgectornic appliances




-Construction for Digital Media
City

+ Hub of East-North Asia

—

- Construction for Small scaled
U-City

y

ot
.

cees
.............
cees
......
.o

! + Build for u-Port , u-Convention,
= Construction of Industry | and u-Traffic, etc

innovative city

» Kwangjoo City, Suwon City
+ Ohsong City, Kwangkyo City

.............

+ U-Museum, u-Park, and u-Coup
Service




0. A Sizeable Market tor UsCity
(—> (&4 :Z&)/Korean Won




E Vision 2

Creation of space for > Creation of New Biz Model
Ubiquitous prevention City

Prevention Integrated nteligent '~ Innovative

Completion of Governance

" Space ) ‘ 0bject\' " Man\&_dJ\'lActivity\

%‘ U-prevention U-dlsaster lr-disaster ‘ prevention

HHH“H




fre 911 8as Sea Naturatmeroency
iccidenollutiotisastefreatment !
‘6,5 ,&~ facmtv g
mergency —
Situation mform o /G Resource
~ mformation

‘th

requisition migoe}mg{lon

" 0'
(f AM

Trafiic/ - Site situation
! broadcasting Nn

" = N Professmnl
Hrds i Vi Mobilization o Knowledge

T v On site ll,nsf_ormatlon
“mobile
Positioning traciRg '




@aﬂzation of safety environment foy

‘ Disaster control A =8  Situation announcement
/"‘
~ Effective counterpian
N

fau ‘F-
disaster .ﬂ Disaster

control control
! , =g

. ] Disaster | |:
On-line portallpomote ¢ : _ Expectation
ergenc , Simulation System | |:

Medical . -
Disaster Supportin h, On-line
Cotrol ||System & Education

Satellite Image
Center Information 4 system




@ Minimization of Human life injury and property
damages

@ Increase of ability for person in charge through
training

® 0Others

person in
charge of

disaster

® & 6 6 6 o

J

Citizens/ @ Increase of citizen’s attention & participation

The organs @ 0Offering on-spot service

concerned @ 0thers




. The Present Status of Possession for Relevant Technologies(2)

Tecnnologies
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Hedlors




S SiERsE 10| system

MMabsile Alarm

manager
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SN CTICNINANN 0| system

PDA
(A/S company)

Wireless sensor network

sensor
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rNg system

*Sensor
*RFID
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Q Intelligent War Room

for crisis control
_Scenario

Decision support system for *Device Network supply: Tablet,
crisis control system Wearable,

] eFFBisl 7| ZA

CTISIS control system
Crisis controlfSystem

Intelligent War Room :
*Intelligent War Room







