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Sensor Networks
A Several widely deployed HW/SW platforms

I Low power radio, small processor and RAM/Flash
I Collect a large amount of sensing data
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~ Sensor Applications

N

A Sensing physical worlds via sensor
networks

A Monitoring and mining sensor data from
Aserver so

CarWeb
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(a) Three-layer

sensor node processing and sensing units
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(d) sensor deployment

ARMS9 and jennic

(c) sink node

Hello, Chen-Shao
Huang !
(WORKING)

Your =)
Friends:
Mike, Tsung-
Heng Wu

(SLEEP)

Frank Kou
(SLEEP)

Lun-Wu Yeh
(UNUSED)

(e) s?;ths of friends



gty =20
Urilrrsiey |

Tal-Chi Platform
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Three main components:
A BSN:

I Each BSN has 9 sensor nodes

and one sink node

A Social Network:
I Tal-Chi engine
A Motion database
A Tai-Chi activities information
A Motion-mapping module
I Community engine
A Tai-Chi Web service

I Fetch and display motion
data through 3D graphic
libraries

A Client:

T Web service on Facebook
CarWeb
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user interface on web service

3D graphics libraries (java
30)

wireless or wired
interface drivers

‘\\ Access web service on social network |

Social Network ]l\
Community engine ~/
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{javascript APl and HTML on Facebook, and Applet)

3D graphics library (java 3D)

User contact management (list of user friends) |

sensor's local
coordinate

- j|0bal coordinate

MNorth
y
NG,

. il il F |
oy Fat g = = | 1
| z’/
|
|
| motion-mapping
Tai-Chi engine | ! function
Motion-mapping moule T
Human body model
e B Tai-Chi database]| | i
— ] sensor's local y
— coordinate

F‘mm gzgzcﬁ_s;oo:rﬁ_‘_;_ BSN ¢l Body
informatio information raw data motions

o

Wirite database

i BSN Collector (UDP socket, port=4000)
k.
BsN - BGAVIF
BSN reporter IG/WIFI
{UDP socket,port=4000) | drivers |
(]
polling protocel I
T-J
A7 Sink node
_ 7oded _ Voded
polling protocel | & | & polling protocol | £ | &
o | & a | &
SlEN - sle
sensing unit o sensing unit S| &
— T — T
. .
Vo Ve

|/- ) \I
| ]

Vg

Human body model




Hardware Design in BSN

A Sensor node:
I Sensor (0s5000):

A 3-axes accelerometer and a digital compass
I Micro-controller (Jennic IN5139)

A Sink node:

I ARM9 microprocessor board
A Coordinate BSN and the 3G/WiFi network

OS5000 Jennic JN5139

ARM 9 3Fi interface

Jennic JN5139

cell-phone battery

c FW b (a) Sensor node (b) Sink node
car
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Tal-Chi Demo

A Tai-Chi Web service on Facebook
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A Three phases:

Motion evaluation
AExtract motion feature

AEvaluate wave similari
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- Cloud Computing for Ta-Chi

A Support zoom in/out and different view for
rendering user motion

I Use local/partial sensor reading to render motions

A Similarity computation of sensor readings from
large-scale of users
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Environmental monitoring service on the clouds
¢ Urban Air Quality Measure:CO2 MAP

ACO2
density/temperature
database and data
mining
AUrban air quality
community

7 N

400~409 [410~419

CO,
Environmental information can be Vehicles are equipped | Sensor
published and subscribed: with CO2 sensor, GPS | module
CO2 monitoring, position locating, and ' module, and GSM/3G
reporting system module
CarWeb



CarWeb Platform
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Assumption

A Traffic database

I Road network
ARoad category: freeway, urban road, street and lane

I Car Information

CID Location Speed | Time
I | (120.99988,24.794255) | 52 | 08:12:00
2| (121.00237,24.792445) | 10 | 08:12:13
3| (12001853, 24.798822) | 53 | 08:12:16
41 (121.00853,24.798001) | 40 | 08:12:11
5| (120.99800,24.796028) | 80 | O8:12:07
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A Input
I A traffic database
I Query (road segment, time)

Problem

Query:
(e, T4)

EID

T4

A Output
I A speed of the query road segment
CID T1 T2 T3 T4
1 | (e, 50)| (e,50) | (e52)| (e52)
2 (e,0) | (e,0) | (e,0) | (e,0)
3 (b,50) | (b,54) | (b,53)
4 | (e40) | (e48) - -
5 |(a80) | (a,79) | (a,77) | (e,80)

CarWeb

A

50
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Observation

A Less traffic information in real time

CID T1 T2 T3 T4
1 |(e,50)| (e50) | (e,52)] (e52)
2 (e,0) | (e,0) | (e,0) | (e,0)
3 (b,50) | (b,54) | (b,53)
4 | (e40) | (e,48)
5 |(a,80) | (a,79) | (a,77) | (e,80)
Car'Web
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CID |T1|T2 | T3 | T4
1 [50|50]|52]) 52
2 00|00
3
4 |40 |48
S 80
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