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Sensor-based Alert System applying Expert System for
Performance Improvement
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Abstract

These days news about natural disaster caused by earthquake, typhoon is broadcasted
frequently. At this moment, structure’ healthy is threatened by natural disaster, only way to
minimize the casualties and property damage is doing accurate alert. In this research, I designed
Expert system to reduce wrong-alert and elevate the accuracy. The expert system put many
sensors close to each other as a one group. We focus on elevating reliability of monitoring system
by comparing each nearby sensor’s state not one single sensor. Providing accurate data which can
decide safe to structure manager can minimize current damage by early response, also has
advantage that can prevent additional damage can be occur in the future.

» Keywords : Expert System, Alert system, Sensor based, Structural health monitoring

cAIAA - FEE e wAAR L A EH
cFE 1 2012, 01. 26, AAY : 2012. 04. 28, AAMEFAHL : 2012. 08. 14.
* davlensietn 75538 (Dept. of Computer Science Engineering, Korea University of Technology and Education)



2 Journal of The Korea Society of Computer and Information October 2012

L A2
197090158 §43 AAEAT tEo] oF 309 Uzt
Sie] A 71 7]ete] WA AL Nde A
AFE] P AR thgh b th whE ) Hof gk o]
o met AL TAP} 553 S7letd sttt
Adle A 7N 28-S A8 hE 728 A
I} AlFETE on AlgE A ES] fAlEE ] 230] 9
A3 glem, o]F AV Ee tigt kA EAIZE AL i

a3,

& 277 SHERA.
A, A T2 =FEE AT ] B
o g Fesdo] e 9lor I
o]

o
=
Taliz Al2Elol A A, F41, ALk

S st FRESRE!
o $HL B A 07 24 Azl e A7k B
]

SRR

FVRerIe AAEY RARE ) e i
A, %7 R AR g AguThE 339 ol 2
elalo} sHe 42je] FhmR F7HA9 AN Tl 43
BE5 A8 Y HE $ YL ol
= o

= | 71
sk vt am, dgsla A53 ASAAS 2 kS
g U ESAE oz Aujgoz uFgo oS &

Z3 2 AHolt},

webA] ol g AR 7N A ES RUEIRS] AE =Y
B el SRl Eo @A I 214 Folo] A 352
E2olx, Yot AAIE 14 Ay Fole] 38 7es A=
3 g ailrles B 4 s Aol

A7 e ZEE e Adgsts Wl dis] A7 »
B AL3], o7t AlA] 7]ute] AR A 2wlox] AlA A
&) =S Eol7] A A7t J= 1 ok

4 Al WES Z(Wireless Sensor Network) 71&&
AA =] ujx]7} golakar, Al2~gl 2] B e H]-go] A4
A E7] el Tt 3§ Aulzollx 282 4 Sirh4).

AM7|Hke] Z4H Azl AMZRE 208 AlS gl
ofelx] ghtE]o] glom, o] N Aol thet Aol ut
B2 T2 vk SRR 2 AlAe] e F el wheba] 4
A A kel AF Aol @AV Sl kS S
tol] el A7 == AS ol & =9 Axo oF

AE wae) oF AR $EE 2 B0 AN eBAE
& BAG 5 glom, of Zue] FBL YEE 4S54
02 7R Axgle] AR AZEE BYelth, ¥ g
Aol AEF Az ANeIA $AE AZ gl Sze
5 Fel] A% A A% kg Hleka 4% wast
o TxEe] HIYS PR 0B Fate] 2 A A
el A9 P AR Bt

rE
[
2
-+

1.1 45 AlAH

Qre AMRE) PAB o] FUALDE £
IFoA A TS A BYA A&k HAe
e-& Afska glonl FUPY AL Aol A
IR PRA2RE 75, 2950 Jek5)

55 1124 A9 P IS 99 298 B P
Qsh o] theebA F1E 2 9k, Ee ARe Al B
S7} o] Aokl Al B Flske 57 2 ehiw
A, RAA PHE BE719] BE Sl ofe] AT} Ak
oz Fu) Zo| gk, 0|5} Bslel Aeld, 7144 Adzx

Aeufe Ay T BEYE Adeta, A W
A g BT AAAAL T Adae)ALE st Sl
WA AEAE i Ad 2 Al AgAF B R

ol

Jo

@ AA &4, At 71edE 4 A, sEEdNe
T T UF BARE e A8 MeAl AR

A FAYE FE) kel PARolE Yol %
Ak, 2007d 28 4w EARY Ak 2L A
A% A5ste] 889 QARATFRRE A2 Fule| 2

A HESZA 7152 o838 WAl =4 A4S 9% Ao

3-2‘
v
e
i
tn
=2
X
rr
9,
v
et
ri",
X
N
rm
, on
f
1
d
lo
ol
=)
i



olf

tlo

1.2 ME7t A2
W &7 28 (Expert System) (6)-2 o 538 23S
P& A, 1 =Zol| o} &l e AE7HExpert) &
Aele] AFE7F AsH R A2 +8T F UES o5,
Add g F2 5 s8s 2 sde
oA el AFEIR stodg A7
PA | AlzdloZ a9 134
RuleZ 7|¥to g AE7} 714

o] o
=
~

%o

N
M
N
N

(¢}

al
Q7o) 9] F24dH (Inference Engine)©]

olgelel FE(T) oha 1 AT AR
Ho AFgt

=

t

]

T2 1. BEIEAAES| X
Fig. 1. Architecture of Expert System

Hella=

Graph
base

Model
base

(=
1

Expert System

Natural
language
processor

Tnference
engine

=

USER

ol o8 9] derte] A AN & AAH R A
FE dEAA FozM HAdETEel Aerke A4 T
A e AE7te] A4E o4& & SIrt.(8)

2 d7elME AE 2 4 Al AETt Al
Sto] kel o A el PEd RS W
= sisint. AlM UIESIZA Zizte] AlM Alo]e]
Zhol AlM7E E#olA] da #AS

27 A20S msd

A}
o

RN
T2

o
=

. 27 AAE MA

1. 452 A|AHI9| HE
T2EI 7} AlM+ safe, abnomal, serious, critical
threat® Je] o]z} o] FAXH QA} F5d4E +2&

0o 2T

SLAlx o] Fei7E Adeite As onlgit

Il J
T2 2. FEET MM | of

Fig. 2. Example that constitute structure and
SEensors

on
g

[
o,
lo

=
Fd
¢
>,

@,

fe

T

o Ao 2
Q o
T

= o

o,
N

X ¢
W B,
T

%1

_O|L
N,
me o
ot
)
>
o

LM
o

Ay
e
;

%e 5o 728
2 Fean,
o) AERNE FrEe

& o 7xue] gu2 @

- RULET : Oi& 7He| MiAQ| A% MED 25 ZE 3T

AE defoll 277t sigez Het

ANES] AZHE BF & 25 AT AXE AF
Fefell EA17}F §le& ddeta A Ee] A 7=
g s AEg

tHr2 670e] AlA T o127 7 AK ] AS et 2
73 e ANE F AS et 7

$9] AR} Al 2Eol,
o

Al ek vl dd.

=
=



Journal of The Korea Society of Computer and Information October 2012

- RULE2 : o|R8t F HIMo| ME} safe2 22 H2

- RULES : oj5st & 4iAje] Mefr} Serious 2 28 39

CIZ sfte] Mol AE AE} Abnormal O[T,
Tx29| MElE Abnormal 2 42

CI2 sifel MM AHiS ME} Safe o,
Tx=2| MeiE Abnormal 2 42

CIZ sife| MMl AHiIE AE| Serious 0[H,
oY AFOZ Eel 7xE0| MEfE Abnormal 2 A&

CI2 she| el AHIE AE| Abnormal OH,
Tx=2| MElE Serious 2 Z2

CH2 sife] MMl AHiE M| Critical 0],
oA AECZE Eeh TxE0| MEE Serious 2 42

CI2 sjLfe| MiAfe] AE AEWF Critical O],
Tx=22| AMEfE Critical 2 42

- RULE3 : 0|8t 5+ HiMe| Mef7t Abnormal 2 Z& E$

28 %9

- RULES : o8t F MiAle| &Et Critical 2 &

CH2 sife] MiMe| AHiE ME| Serious OH,
TxE2| MElE Abnormal 2 AR

CH2 sife] MMl AHiE M| Critical 0],
oA AECZE Hel TxE0| MEHE Serious 2 42

- RULE4 : 0|8t F HIMe| Mef} Serious 2 2 E®

CIE sitel MiMe| AlE At Abnormal 012,
TEE0| YERE Serious 2 EE

CI2 stte] Mol A AEfp} Critical OIH,
Tx=22| MelE Critical 2 4B

Tx=22| MEE Critical 2 25

el grle] AlA 2 olAsA] & 2
A= e zhe A9o] AR} A 2~E]

NECUEEIESEEPALDES

Aol A7} e
Aol #3138
A5l e,

- RULE10 : 9IXSIX| 42 27He| MiA7} Abnormal ol Z<

P._ Sitel Mol A& ME | Safe o]H,
20| MEfE Abnormal 2 ZE

PE Sitel Mol A& ME | Serious 01,
z20| MEfE Serious 2 AE

- RULES : O|R% F MIM2| MEF} Critical 2 28 3T

Tx=9| MefE Critical 2 45

S 61 A 0 A9 AR e 2
A%9) AR} A28 FHoI BhE ANE F A

71 =e AA e vlwalA ol

- RULEG : o8t 7 MM MEpL safeE 22 EF

CIE stte] Mol A AE7t Abnormal O[H,
Tx=2| AMElE Abnormal 2 42

CHE sife] MM AHiZE ME| Serious 0|H,
o AERCE EE FEE9| AEHE Abnormal 2 A&

CI2 sife| MMl AIE A} Critical O1H,
oA AFOZ Eeh 7xE0| MERE Serious 2 42

- RULE7 : opst 5 MIM9| et Abnormal 2 #& 3%

CIZ sife| MMe| AlS A} Serious 0,
Tx=2| AMElE Abnormal 2 42

CI2 sife| Mol AIE A} Critical O1H,
o HFoZ Eh fx=9| MEHE Serious 2 ZE

EPE site| MiAe| A& el Critical 0]H,
Tx=2| MeE Critical 2 22

- RULE11 : oI™sIx| gk2 27| MA7} Serious 9 A9

LIS sife| MMl A et Abnormal 03,
TxEC| MelE Serious 2 ZE

CIZ site| MMe| AE e} Critical O1H,
TxE2| MelE Critical 2 42

- RULE12 : oisix| gk 27lle] MAf7t Critical ¢ &%

CH2 sifel MMl AIS Aelp} safe 01,
Tx29| MelS Serious 2 HE

n

l_‘lHJ i

F 3F—P°I MiMe| AE MEF Abnormal OH,
29| MEfS Serious 2 42

CIE shte| MMl AIE AElP| Serious O,
Tx=29| MelE Critical 2 42

Qe e el AL 2
AE B 9 e AU 49 A% ¢
A e TRBe ez

- RULE13 : oI¥six| k2 37lle] AlE e} =5 22 39
1 9 MiMoliM =2 AEP| AS E[X| iRl
37l MiMe| AIE MEIE FxEo| MElz Eict




Ho
%
=™
Hd
N
N
>,
>4
iy
o
o
oo
i)
2
>
N
J17
o,
.
>,
[
e}
Ot

2. 27H Al2" 2|9 of

£ 82 19 §3 102 of
e I
. ] S0l Serious AEIE Al
°ﬂ/‘i Critical AEN7} AIZE7] who] Al
121% I 9l Aot %) i) TREe

Z 39l Critical “Jel= Aeksla AR}

2w

10

o>

N

oX,
o mn
x40 o

E 4. Serious MEIE Zb= MEJ| AIAH TEQ| of
Table 4. Example of expert system rule for Serious

S1.1 S2.1 S3.1
S1.2 S22 S32
Safe v v v v v v
Abnormal v v v v
Serious v v v
Critical
State Serious

okl AR Alzg) A e sk F NS
Shiel 1o ol /) 180 AN AZ AFS HAFT
E 1. Safe MEHE Z= TEIFAIRH &9 of
Table 1. Example of expert system rule for Safe state
S1.1 S2.1 S3.1
S1.2 S22 S32
Safe v v N v v v
Abnormal
Serious
Critical
State Safe
TE AA9 A dH7) 22 e AAY AS s
Fzge| oz Bedn

E 2. Abnormal AEHE ZH= NIV AIAH El9| of
Table 2. Example of expert system rule for Abnormal

3 5ollA= o] %3t F AlA7) Serious FHIE A3
), T AAEY FEE gRlIsk] AMe o2E oA A%
£ Zlgit). Serious AHE ASE 0 w=Eo] A= A

S11 S2.1 S3 Bj7} Abnormal Je]7] W& F *“*17} A3 Serious
$12 22 21 e AzEusic ANe) ASAEE Azsn prEe
Safe v v v v v v NS Serious E Wsta AR}
Abnormal N v N N v
: E 5. Serious MEIE 2= TEIF AL Tl of
Serious v Table 5. Example of expert system rule for Serious
Critical S1.1 S2.1 | 831 4
State Abnormal i S12 i S22 i 332
Safe v oV v iV v oV
E oou ols3 AMsh wEe Aldel AE At 3 | |
Abnormal “gele]x, 1 9] thE she] AA7} Serious “FEl Abnormel i v v i v v i v
2 A2 A9, Serious AHNE AZH 82 27} Al o | Serious | v Vo
F2 7Y753e0= Wekalo] Abnormal AH)E ZEIIT} Critical § § i
E 3. Critical AlE§E 2t T2} ARG Fal| of State Serious

Table 3. Example of expert system rule for Critical

S1.1 S2.1 S3.1
S1.2 S22 S32
Safe v N v v v v
Abnormal v v v v v v
Serious v v v
Critical v
State Critical




6 Journal of The Korea Society of Computer and Information October 2012

H 6. Serious &EHE 2H= TEI7E AILE 9| of
Table 6. Example of expert system rule for Serious

S1.1 S2.1 S3.1
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Safe v v v v v v
Abnormal v v v v v
Serious
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State Serious
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