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The Design of Sensor System for Scalable Mobile Meteorological Information Services
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ABSTRACT

In the mobile meteorological information services, an existing sensor system should be expanded to serve precise information. This is
because of large cost problem to add the existing sensors. This thesis proposes a system architecture to construct scalable mobile
meteorological information services and suggests mobile phone, sensor network, and public traffic vehicle as expended sensors. The proposed
scalable sensors are compared each other and analysed the results to evaluated their strength and weakness. In this system, based on the
characteristics of the sense data collected at server, a data processing methods are proposed to support efficient query processing. The
proposing data processing methods have several benefits. They compress some data volume sensed by various sources on some area at some
time to a logical unit. Still it could preserve same services quality.
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Fig. 2 Example of Atmosphere Environment Services
(@) Seoul City (b) Kyungki-Do
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Atmosphere Information
(a)Observation Tower (b)Observation Car

(c) Mobile Sensor
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dataNormalize(SenseData |, type) {
//normalize location and time
NormSenseData.GPS=getNormData(SenseData,GPS,type)
NormSenseData.time=getNormData(SenseData time type)

//normalize sensed data

if(degree(type) != NULL)
NormSenseData.degree=getNormData(SenseData,degree, type)

if(humidity(type) != NULL)
NormSenseData.humidity=getNormData(SenseData, humidity,type)

return NormSenseData

}

a2 6. Hlole Mytst 2e|E
Fig. 6 Data Normalization Algorithm
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dataRefine(NormSenseData) {
//find same Location Zone group
nLZ=find_LN(NormSenseData.GPS)

//refine all sensed data

avgVal=find_avgValue(nLZ, 0~10min before, degree)

if(([NormSenseData.degree-avgVal|) > thresholdVal.degree)
NormSenseData.degree=NULL

avgVal=find_avgVal(nLZ, 0~10min before, humidity)

if((NormSenseData.humidity-avgVal| > thresholdVal.humidity)
NormSenseData.humidity=NULL

return NormSenseData

H

J% 7. ol Fd g1el&E
Fig. 7 Data Refile Algorithm

dataCompress(NormSenseDataSet, nTZ) {
for(nLZ in all Location Zone) {
// set IDs to aggregate
AggSenseData.GPS=nLZ //set Number of Location Zone
AggSenseData.time=nTZ //set Number of Time Zone

// calculate compressed value(average value)
AggSenseData.degree=find_avgValue(nLZ, nTZ, degree)
AggSenseData.humidity=find_avgValue(nLZ, nTZ, humidity)

addAggSenseData(AggSenseDataSet, AggSenseData)

}
return AggSenseDataSet

t

% 8 Hole ¢x guel&E
Fig. 8 Data Compression Algorithm

dataProcessingLayer() {
While(1) {
SenseData=fetchNewData()
type=getSenseType(SenseData)

//data nomalization
NormSenseData=dataNomalize(SenseData, type)

//data refinement
NormSenseData=cdataRefine(NormSenseData)

//data Compress

if(not yet Time Zone threshold time) // gather sensing data
addRoutineData(SenseDataSet, NormSenseData);

else { // it's Threshold Time nTZ
AggSenseDataSet=dataCompress(SenseDataSet, nTz)

//data Storing
dataStoringLayer(AggSenseDataSet)
'
}

% 9. olole Mzl 2oloje &e[&
Fig. 9 Algorithm of Data Processing Layer
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