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Surveillance and Intrusion Detection
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Alarming Intrusion of Damage

O [B(23)""] > |B(23)°"|

Minimize the amount of communication between sensors
Damage-triggering reconfigurable sensor network
O Find the shortest routing and relay current readings to the base station

O
O




Decoupled Damage Function

Initiation of Damage E23 '

Error Function

2 T T T T ‘ T T T T T 0.05F

T
1tB1 - E12
0 0
1+ -
2 ! ! ! ! I I I I I -0.05 & L L L
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
2 T T T T T T T T T 0.05F T T T T T T T T
11B2 - E23
1 —
2 ! ! ! ! ! ! ! ! ! -0.05 & ! ! ! ! ! ! !
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
0.05F T T T
0
_ 1 1 1 1 1 1 1 1 L -0.05 1 1 I I I L L L
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

Time (sec)

Time (sec)



Damage Detection Al

Reference Inputs Error Profile

1 >
5 Damage >
3 Detection Al

B Measured Outputs
Actual Inputs

]
Structure a1 1l

Expected

I I Damaged



MM H0|Ef 7| At

E SCNSors ﬁ\ﬁ@
Structural Health -

. Analysis MV1.0 e
Article ailure Possibility

Nondestructive Inspection of Reinforced Concrete s T
Utility Poles with ISOMAP and Random Forest s
Learnin Result el
; Learning Data
Saeed Ullah ', Minjoong Jeong **( and Woosang Lee * safe_cls.dat I l] I
1 . . ) ) . Powered by KIST! Pattern fail_cls.dat I ] I
University of Science and Technology (UST), 217 Gajeong-ro, Yuseong-gu, Daejeon 34113, Korea; Recognition Chi Chz C i i 7 €18

saeedonline12@gmail.com

Korea Institute of Science and Technology Information (KISTI), 245 Daehak-ro, Yuseong-gu,
Daejeon 34141, Korea

Smart C&S Co., Ltd., Yongsan-dong, Yuseong-gu, Daejeon 34141, Korea; smartcs@chol.com

*  Correspondence: jeong@kisti.re.kr; Tel.: +82-42-869-0632 Mobi_le Uersion of the recognition Sgstem for

check for 1 1
Received: 1 August 2018; Accepted: 10 October 2018; Published: 15 October 2018 updates St ruCtural health monltorlng

ra

K

e

084 DAQ %
4HIE|E PC

2Z|°|=E 2M

o Hal 91 TA 6M
AT S IR Sensor (GW B2nE)
g:o'sil c'r:l ﬂ’%’ y (
(PC Mz AlS) - TET

(AL Mz A8










' Secure data?

FILS el i
SWA|L&RY Data Filter < wu
Flowchart ! |

‘ Training Data \

I T
1

‘I(- =L - II’ J = ¥ - " - . =

1‘”"):]:?] ||_. _{",_1[[,:1_1 _[J':,___|_|J_|_|J(_J | —
InTormMmation o

2

|

Results

. are not

JIJ.:—:;:I:JJLJ:C;—JUIJ H gOOd.
Pattern
Recognizer
Fully automated? === 1§ Racylts.-aood.------- C

E Unlabeled
or Experiment

Data

System Integrity
Information




I
b
>

SAIS DHEIQIA
SWAIAE-II
Flowchart

Fully automated?

|
: Ivaormat':;u]l LL

Pattern
Recognizer

ol
System Ready:

Results -good.

Secure data?

Experiment J_l
Data

Results
are not
good.

System Integrity

Information
btk

1
1
Unlabeled
Experiment
Data




Machine Learning Algorithm — DNN At3|

EAUAM MEMZA (Deep Neural Networks)

n 1s the number of data patterns, K is the number of
clusters.

__________ - —————
Input Layer feature maps featurd Raps E
V U » !\“"\‘.

R2x3 28x28

\

_________ soangiog, \O
feature extraction classification



K

Co(X,U,V) =) iuf,{’"dzs(fj -7)

k=1 i=]

Find U*
Minimize |Vea- V|



g7t - X|s%

HEEY  HEERE

FHHIEH 2RI 2 oIt I8 &N
2010-10-12 TR B5 admin 7 2010-10-15 13:47:18,037
2010-10-12 HZ 35 admin 2010-10-14 13:44:04,447
2010-10-12 A= 08 admin 2010-10-14 13:
2010-10-12 admin Iy 2010-10-14 1
2010-10-12 & } E 2 admin PN 2010-10-14 1
|

62 10,
(e T N N -2 S A A
64 ek 0

8 2010-10-12 Olg 82 =2 admin (A 2010-10-12 16:85:55, A

i
Jio
b
pd
[l

i
o
Lo
e
o

o g
Jo J
o 0d

A

[
4>

ko

810 0 DA

Iy et
o

=] | Qi
1=

40
{0

+
S

SASE EHEAY

SANHEE HESY

M =
admin

22T

A9

|ZEJIE ST 2 Al ¢ 2010-10-14 13:10:42,167

A2H4H O| & 943.73m/1235.00m (4368.73m) 57.60km/h




n 1s the number of data patterns, K is the number of
clusters.
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Design of Machin Learning System
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