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Outline

ÅSensor applications

ïTai-Chi platform

ïCarWeb platform 

ÅSensor applications meet ñCloud 

Computingò

ïOur implementation 

ïObservations and issues

ÅConclusions
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Sensor Networks
ÅSeveral widely deployed HW/SW platforms

ïLow power radio, small processor and RAM/Flash

ïCollect a large amount of sensing data
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Sensor Applications

ÅSensing physical worlds via sensor 

networks

ÅMonitoring and mining sensor data from 

ñserversò   
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Cloud Computing Project@NCTU  

Cloud devices

Flexible access

ÅSoftware Defined 

Radio (SDR)

Service platform

ÅLocation-based services

ÅVehicular applications

ÅWSN applications

Applications

Â ABC (Always Best Connected) cloud service and access 

platforms

Microsoft Sora Platform

Cloud



WSN Applications 
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Tai-Chi Platform

Share ñvirtualòcontext 

on a ñvirtualòplatform

Share ñphysicalòactivities 

via ñphysicalòinteraction

Share ñphysicalòactivities on 

ñvirtualòsocial network platform
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System Architecture
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Three main components:

ÅBSN:
ïEach BSN has 9 sensor nodes 

and one sink node

ÅSocial Network:
ïTai-Chi engine

ÅMotion database

ÅTai-Chi activities information

ÅMotion-mapping module

ïCommunity engine

ÅTai-Chi Web service

ïFetch and display motion 
data through 3D graphic 
libraries

ÅClient:
ïWeb service on Facebook
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Hardware Design in BSN
ÅSensor node:
ïSensor (os5000):
Å3-axes accelerometer and a digital compass

ïMicro-controller (Jennic JN5139)

ÅSink node:
ïARM9 microprocessor board
ÅCoordinate BSN and the 3G/WiFi network
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Tai-Chi Demo 
ÅTai-Chi Web service on Facebook
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BSN-based Social Network Analysis 

ÅThree phases:
Motion evaluation
ÅExtract motion feature

ÅEvaluate wave similarity

Classifications

Recommendations:
ÅSocial link establishment

ÅTai-Chi Activity 

ÅUpgrade skills



Cloud Computing for Ta-Chi
ÅSupport zoom in/out and different view for 

rendering user motion
ïUse local/partial sensor reading to render motions

ÅSimilarity computation of sensor readings from 
large-scale of users 

Diversity of motion rendering Similarity matching computation

map1

reduce 1 

map2

arms legs

left arm right arm

reduce 2 
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Environmental information can be 

published and subscribed:

CO2 monitoring, position locating, and 

reporting system

publishsubscribe

Vehicles are equipped 

with CO2 sensor, GPS 

module, and GSM/3G 

module

ÅCO2 

density/temperature 

database and data 

mining

ÅUrban air quality 

community

CO2 

sensor 

module

Â Environmental monitoring service on the clouds

Ç Urban Air Quality Measure:CO2 MAP



CarWeb Platform

GPS Data Logger Client
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Probe and Sense via Vehicles
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Assumption

ÅTraffic database

ïRoad network

ÅRoad category: freeway, urban road, street and lane

ïCar information
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Problem

ÅInput

ïA traffic database

ïQuery (road segment, time)

ÅOutput

ïA speed of the query road segment

CID T1 T2 T3 T4

1 (e, 50) (e,50) (e,52) (e,52)

2 (e,0) (e,0) (e,0) (e,0)

3 - (b,50) (b,54) (b,53)

4 (e,40) (e,48) - -

5 (a,80) (a,79) (a,77) (e,80)

EID T4

e 50

Query:

(e,T4)
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Observation

ÅLess traffic information in real time

CID T1 T2 T3 T4

1 50 50 52 52

2 0 0 0 0

3 - - - -

4 40 48 - -

5 - - - 80

CID T1 T2 T3 T4

1 (e, 50) (e,50) (e,52) (e,52)

2 (e,0) (e,0) (e,0) (e,0)

3 - (b,50) (b,54) (b,53)

4 (e,40) (e,48) - -

5 (a,80) (a,79) (a,77) (e,80)

Road Segment e
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