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Abstract

In this paper, we propose the mobile visual inspection information system using DGPS and portable

maintenance and

range finder for levee safety inspection.
Instead of existing visual inspection management method that is stored hand-written data, this

system is designed to manage directly the visual inspection information using mobile devices in the
field of levee. And through extracting accurate DGPS coordinates information about damage location
of levee, this system is developed to ensure efficiency for the main task arising from the levee site

such as inspection, maintenance and reinforcement.
in order to perform the management,
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Furthermore, when damage has occurred at the point that inspector is not able to approach, this
system can record the damage site data correctly, by converting data such as position, orientation
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and height of the damage point into the World Geodetic System coordinates. The position, orientation
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and height data was extracted automatically through the DGPS and portable range finder.
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And by applying the augmented reality method, this system was implemented for inspector to
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revisit the point of damage easily
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reinforcement of the levee later.
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[I. Preliminaries
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Fig. 1. Automated Calculation of the
Strength of Dike(DAM, Deltares Delft
Software)

N
4
> 2
o
i
r 2
&
o
N
o
ot
3l
=
e,
N

o oot oMt &oNE rr oo
R
2, rot

o
]
Ho
ol
o
)
ofr
i)
2
2
=
o
to
2
m
Zoo
o

=2
R
rlr

GPS X5& Id® ARg-sto] FEat C/S 7|ute] =7tk
Ae] HHAAR ] AAE fste] s Al2~EE AH] 5 DB

Mobile App Server Mobile Application

| 3G/Wi-Fi
Java Middloward | o000
MS-SQL DBMS
- Search Levee Info » Check Levee Basic Info

* Input Levee Basic Info
- Get GPS Data
» Check Levee Damage Info
# [nput Levee Damage Info
- Damaged Area Photo

| / Input Leves Info
]
B Reglster Leves Fhoto

River Facilities
Maintenance/Management DB

Fig. 2. Modules Diagram of the Levee Inpection
System(Ministry of Land, Infrastructure and Transport)

[Il. Levee Visual Inspection Information
System Using Mobile Technology
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Fig. 3. A Conceptual Diagram of the Levee Visual
Inspection Information Management System
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Fig. 4. System architecture of Levee Visual Inspection
Information Management System[4]
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Fig. 5. Sequence of Visual Inspection in Levee Visual
Inspection Information Management System
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Fig. 6. Sequence of Location Tracking in Levee Visual
Inspection Information Management System
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Fig. 8. Damage Location Calculation(x,y+)

X1:B‘
y1=B~

COoS a

sin a
adEg JF AR 42 o3 gon

x1 = (A - cos B) - cos a

yi = (A - cos B) - sina

C=A-sinp
Akl &4 A9 F3xet Fol= DB o AXEY o

2. ZHlY Huk SotdA
2.1 GIS =hH

N

Alght,
2ok A S Al E85E AEE Open
API(Application Programming Interface)& &-&391om, o

W ARG 94 e WA 29T 5 Ak

B

(b) Labeling of Visual

(a) Main Screen . )
Inspection Location

Fig. 9. Main Screen and Labeling of Visual
Inspection Location on Map

2.2 gord =8 2 o

A KoPae) 718 AR Qesta Aol Fejol ket
Sohesh vl ojg 0%, BE, T8 FRANTY FY
7o 49 38 dstel A4 B, AR, 4dA4 97, A
SO 4ug gtk A% Jus AAZAA 7129 B9=
HE2 BAHES TARGon Fig AYSHE e
A 2AW Axel AL ANE AEOR WA Y
% rasn

o7 ARE ek swe oo JwEd 2

KT EA ¥R

HYU2AE

1 2015-05-07 14:14:58 c = sy
2 2015-05-07 14:23:23 c X Y
3 2015-05-07 14:25:53 c XE syl
4 2015-05-07 14:30:11 c = syl

o o o

HExA

)
i)
i)

g
[l
I
I




Study on Levee Visual Inspection Information System Building Using Mobile Technology 75

478 WES A B C 9 37H4 s5o2 &3t 7158
AEF FA[5]
TAEAEZRSE@
4 20150404 -] £l HETANO2
H2Ex
yue
R 2 1 4
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Fig. 12. Writing Visual Inspection contents
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arContent = mew OverlayYiew(this).
arContent.setleveePosition{lat, lon, mipp):
arYiewPane,addYiew(arContent ).

Il_sensar = (LinearLayout) findYiewByl|d{R.id.|l_sensor):
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fimal DrawYiew sensorYiew = new DrawYiew(getApplicationContext()):
|l _sensar.addView(sensoryiew):

Fig. 13. Source code for Tracking Visual Inspection
Location[8][9]

Fig. 14. Tracking Visual Inspection Location

[V. Conclusions
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