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Abstract Due to the rapid advance in web and mobile computing technologies, normal users have become to produce,
provide, and share a varied form of spatial data and information. In the domain of spatial information, numerous
researches on GIS have been conducted to provide spatial information services based on a geo-sensor network and
a data integration and processing technology. However, to provide user-oriented information, a context information
model is necessary to associate GIS data with web and sensor data. Context awareness services is designed to provide
specific information, minimizing users’ interference. For which, the context information model expresses the
relationship of various data from sensor networks and mobile applications and provides a user-specific information
considering location and area of interest. Thus, this research aims to develops a context information model based
air-pollution information system that obtains and analyses air pollution data and reflects the analysis results on an
air-pollution policy. Also, this system aims to raise citizens’ awareness on air-pollution and to promote citizens’

participatory to improve city’s air quality.

Key Words : Air Pollution, Sensor Network, Context Awareness Model, Geographic Information System

1. M2 e AFE sy oz Qls], Akl fulHE
2~(Ubiquitous)$H7 | A ﬂrooh& FEjo] dloe et ARE
AU E = (Sensor Network)7|WHe] 3 7153 B b 9 438 4= QA H90m[1,2], Twittere} Facebook

B ATE AREEALT A7IedA T ARV ARHANE AT TS NEA) Adom o]FolhFUrt ol
A=Y

*Corresponding Author : Sungchul Hong(Korea Institute of Civil Engineering and Bulding Technology)

Tel: +82-31-995-0874 email: shong@kict.re.kr

Received May 12, 2015 Revised June 8, 2015

Accepted June 11, 2015 Published June 30, 2015

4228



GIS 7]9te] ti7]eg FRAIAE g

1

xel
gl

o8

[e]

=

AR =

o B % B T I e oo awm R T R TR T T P 2
EELEEET TRy RP R Y ey e TN S
op oAl B TSN e yFaeann N Ehw g W g
ToN g SN S SR SRl g ®CM TR
oo oF on op M o~ ; X e 5 e HE 3 B "W =T 2 Al b om ol
o 2 5l do WO i o
o R oap BT X T P E g 2R g gy Wy <R E
Gl N o X U RET ey TR Yo g LR DTy D
Ul i oM B K o X . T W oo I -
iLduA‘l‘.HALNro B2 __oo e ol o &oMMNLVﬂIoﬂy! MﬂMOﬂIELMO] %ﬂ
) ﬂﬂpqo .Y % _._._o Mﬂ%odﬂﬂodl.ﬂrﬂ_olivo,urVoEo ﬂoV_oo%o;oV 2 Y
I i s R - - N R o oz Lo M i
T oA X Iy T 0 e R ECIN S - R R - SR ) £
Eowon ot Bl %mm»o%ﬂﬂ@%mwzﬁﬂ FerwsLil Nop
T o) o N2 o 9 - < cl we B T, T (R R =y OF
e LT b PBTRfecotedrlEd¥osiionray o
° 2 E | s T gy = %
T o2 ® o i z ﬂ__swu@&%ﬁﬁﬂ@%@%%u,mﬂ#w%_ﬁf%w% o L
Ry = N N o odo . o K o~ S0 T o O o = i G o
FT R e 2 EAﬂ%w%%ﬁﬂﬂ%ﬂi%aﬂwmﬁOW@mE& iy
L= i = ok =0 ol o0 om o we op B o0 o TR = — A %0
,EE%EB%LM_&O .mod@MxOﬂouoﬁﬂﬂﬁoAmﬂhlaOOaw?AWdrmoA By
0 T XTI ol m K [ oW B R o o o
?J%ﬁﬂﬂ@ﬂr Aoﬂoﬂwmmmoaawumoﬂoe_@W%%ﬁ%%%%%ﬂ@% Aow
T o e = 7 —~ =
#L2iTF TR SEITERLREETE A lpac T Nar of
T NE g YW oo N T BT g B o B 0 N X
®H o T T NS o T o MT PR P W Hooo AL
BTZ2HUPEIR TAABKRE 2T HY SPFATBRALEY o R
o = —_— T — — g SO 5 —_ <O = — ~ el
B2 8 “nlax sXFPgaz i~ wmil ZEEZBRXRERHg- g EEX
<~ 9B T LTk T2 4 =z o oAk N X N o %A]m’iﬂﬁm TR N
ﬂ%Nﬁaagﬂﬂﬂ PG T 2 TNT R T g AW e F I g ox P
W B @ o, e T 2T FTE O OXWNPHEDHTRE @y
2= e = X 2 ) SR e ~ B ) z
do L 2 EZ T gy oy 3 AW S W o 8% NYX R oo m F T X m N~ M Do N o ®
o 9N g R -~ zIP]rio&oHl < ® W o Ltﬁdu ,Llﬂﬂeﬂl sy X
%%m %maﬂﬂw% Teiam A sz L_Lkﬂ%mx%gjﬂmmrﬂ%muﬂ
— ‘Ll‘mwlmwl ‘I,Jll‘uAl_ ﬂ_b|1_r = N ;oLJ| — O] 0 X° _— N
PESRp EP T pd TT o tewE B muyk oo ®2® L dams
- X i ——_ AL i) = =
Z. v 1720 JaAe o 5l O = = % 29 oF o %o mJ = W M To
Gl g aAlisTe 5 EXO9E Sxw i TR o oTwe M < B R W
FTHRNN P m o W oo ET & .ov%%Azo;oLt&Hl]or%ﬂroﬂﬂ;oﬂa;o%ﬂ7ﬂﬂﬂﬂm
g7 g = 7 o SNl g, R, BT LS T Mo o= o T2 o do
™ K
= o = s N I N m S o Loy oy o 2= o go CCC) oy X < X
Eh 2T Ewm B i %EEEUU%n%%_ﬂ;ﬁoﬁﬂoﬁm%ﬂg%ﬁ%%ﬂ%ﬂ%ﬂ
ﬂ%ﬂ%mﬂr?m% GW%%W&_Lmﬂmowmﬂmﬁﬁ}%ﬂﬂﬂimﬂmowwmmeoL%
5 e o~ g s — o =B = o W N g
g €3 0Ty e < - I T o A R T Rl AN M
i e o X® N ! < ! = ] oSy
= - B s B4 n O 2 oo oy or o o X B oo B o -l
W o = i B o e wm W R W e G po 2 < 0 o °© ORI~ ° =
mﬁLﬂdﬂ.WEﬁ@aﬂﬁﬁl]Aoqll ndL»Oui] G0 .EL‘%.E,N_.OVLEE.A&JI‘_I»IA
e = 5 2 ® i o N T N T8 RT T 8 U R T ~ & X T OB T o
Ry on and 53 Gis = AR oo O S T o= R e furs ~ OB — o
iLEﬂWzE_eogELH%EuLEWm:voLm 7La_auaxﬁ,iﬂﬂmﬂ,ie_ﬁ_ﬂA%Autiz
ta_mﬂmwﬂilﬂﬁﬂi%ﬂyﬂﬂwM_t%iﬂﬂ_dﬂHﬂ%ﬂem%u%ﬂi .
f — = = = _ = =5 _ o=
XTE SRz lRENETagns BE2g RO s TR ® T A o
N AT Rw TR T T 829 NHTC YRR PT Tk BTN RE
Fool o O F Ho o BB NHORNTN T 2T PR M KRN X T O MWD N B E

Model, Markup Scheme Model, Graphical Model,
Object Oriented Model, Logic Based Model, Ontology
Based Model©] $1tH{14,15,16]. Key-Value Model-> ¥

4229



A Eesl=EA) A16d A6E, 2015

g =4
AT RA A
st 7]-8 89 3
E}[17] Key-Value &

AR #Estr] |
cily IR
Zo] At} Markup Scheme
Ay BaE 39 1%
Sk %] el gdoldt HAdel .4011Jr7<]

Are] AANS EAsk=d Fsiti15].
Graphical Model> EHHS 93] tholo]138S A}
Tl 9lor, t3E4 2 UML(Unified Modeling Language)
ATk UML2 R[]l melgo] ARg-¥ = ﬁ—Zr

o=, a3l HXIES o] &3}
'LE}[IS] Obj ect-Oriented Model->

Xi] Zé —‘é—%

Xé_];]_

L

_'_TV_
o L

o

A
1w O]—

o)

=

ol

A

0%
et

My b
ol
o
N :10 mlo

O 712 HEAMHIA TR

Aol A Akt 7] e AR~ g7]ed

Bk 91X 7)ke] Aol ES SRRk
43} 3z} 1] o) e

ARG V&) o}

o
RrYg o

vl
=
=9

7] &
7]

4230

S oA =% AASUCHFig1). Bl o]
09 Z4rz T Oledzgge olegRd
A3} WEFolE AAkow S HolEule] s
o Agste] B8 A T FHol Bag 71 A
28 AUt 7109 FFAARDE g A
Au(tel, AZ st ARG GARFE AHgA
of 917 = BAe T o719 Fust ool
Qo it AFLRe AgeEs AAH,

CITI SENSE Pilot

Users’
Feedback

Context Information Model

Users’ Inputs
(Personal Info., Location, Time)

l

J

Air Pollution Warning Service

Fig. 1. Conceptual Overview of Air-Pollution Warning
System
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Table 1. Comprehensive air-quality index

Pollution !Moderate Lightly !
Bad
CAI | 0~50 | 51~100 | 101~150 | 151~250 |251~350 355(;(;
PM 301~
) 0~30 | 31-80 | 8I~120 | 121~200 {201~300| "
03 0~ | 0.041~ | 0081~ | 0.121~ | 0301~ | 0.51~
(ppm) | 0.040 | 0.080 | 0.120 | 0300 | 0.500 | 0.600
NO2 0~ | 0031~ | 0061~ | 0.151~ [0.201~0.[0.601~
(ppm) | 0.030 | 0.060 | 0.150 | 0200 | 600 2
co 901~ | 1201~ |15.01~3{30.01~
(ppm) 0-20012.01-9.00) 5 49 1500 | 000 | 50
so2  [0~0.02] 0.021~ | 0.051~ | 0.101~ [0.151~0.]0.401~
(ppm) 0 0050 | 0.100 | 0.150 | 400 1

Table 2. Action tips for air-pollution level

Pollution Health Implications

No health implications

Meager impact on patients in case of chronic exposure

Lightly Bad I;I::)I;zgﬂ impacts on patients and members of sensitive

Harmful impacts on patients and members of sensitive
groups (children, aged or weak people), and also cause
the general public unpleasant feelings

Life- threatenmg impacts on patients and members of
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Fig. 3. Usage case diagram for real-time air-pollution
warning service (level 2)
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Fig. 4. Usage case diagram for schedule-based air-pollution
warning service (level 2)
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(b)
10. Statistics Based Air Pollution Information
(a) Trend Analysis(PM10)
(b) Frequency Analysis (PM10)
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