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Abstract

Some infrastructure these days is usually constructed under the ground for it to not interfere the foot-traffic of
pedestrians, and thus, it is difficult to visually confirm the accurate location of the site where the establishments must be
buried. These technical difficulties increase the magnitude of the problems that could arise from over-reliance on the
experience of the worker or a mere blueprint. Such problems include exposure to flood and collapse. This paper proposes a
constructor-oriented visualization system via mobile gadgets in general construction sites with occluded structures. This
proposal is consisted with three stages. First, “Stage of detecting manhole and extracting features” detects and extracts
the basis point of occluded structures which is unoccluded manhole. Next, “Stage of tracking features” tracks down the
extracted features in the previous stage. Lastly, “Stage of visualizing occluded constructions” analyzes and synthesizes the
GPS data and 3D objects obtained from mobile gadgets in the previous stages. This proposal implemented ideal method
through parallel analysis of manhole detection, feature extraction, and tracking techniques in indoor environment, and
confirmed the possibility through occluded water-pipe augmentation in real environment. Also, it offers a practical
constructor-oriented environment derived from the augmented 3D results of occluded water-pipings.

Keywords : Augmented Reality, Manhole Detection, Constructor-Occluded Visualization system
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Fig. 2. Examples of the construction site : (a) Actual

water leak site, (b) Water and sewage detector,
(¢) Piping location blueprint, (d) Subsidence
caused by water leaking pipes, () Water pipe
incident, (f) Occluded 3D object rendering.
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Table 1.  Comparison system in Radu Timofte &

proposed.

H| ot Radu Timofte Proposed

=X Manhole Pipeline visualization

| DeskTop Mobile
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S No Yes

oA Manhole Manhole
HIME7} ol = Yes Yes
SZUsA HE Yes Yes

T3 Ity No Yes
& No Yes
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Fig. 4. Study on Gerhard Schall.
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proposed.
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8. Sparse optical flow tracking method.
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12. Distance by GPS data extraction from manhole.
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Fig. 14. Manhole Detection Course.
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Fig. 15. Comparisons feature detector results in detected
manhole.
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Fig. 17. Feature detection and tracking in manhole.
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Fig. 18. Occluded constructions object rendering in indoor environment.
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Fig. 19. System processing time in indoor environment.
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Fig. 20. Measuring the location of manhole in the site.
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Fig. 21. GPS data extraction from manhole.
37.51735
37.5173
37.51725
37.5172
37.51715
375171
37.51705
37.517
D e e I B I I I e I B I I I I B T B I O I |
L oOrmOoOwrm OoOn Oy Orn O Oy O O
AN MM s o= UYL MDD - - 0000 O O
— Latitude(9| =)
a8 22, F&E GPSe Ik He
Fig. 22. Extracted GPS latitude coverage.
12677
1267698
1267696
1267694
126.7692
126.769
L I e I I I I B I e I I I B B I I I I I B |
OO Moo oONMoOLWmoLwytoOum;mgoLm
L B B S I VI s T s T~ o o T BT T T T oS N B o B o S I ]
— Longitude(d =)
a3 23 F&E GPSel 24k He
Fig. 23. Extracted GPS longtitude coverage.

Vol. 51, NO. 2, February 2014

400 ‘I nyAR =—---- propoi
200 I N T e
0
X -200
-400
m g
-600 L o
-800
1 41 81 121 161 201 241 231 321 361 401 441 481
@
250 “1 """ nyAR propo |
al!
200 Ty S
'," ! M A
L4
150 e 'I"p\ . ‘\ " [}
e \ f S h []
100 o ; N s
Y 50 iy [\\ //\, \\
-50 v/
-100
1 41 81 121 161 201 241 281 321 361 401 441 481
(b)
|
3500 ‘I ----- nyAR propo|
3000 - ——— o o T g Ay
2500
2000
z
1500
1000
500
0
1 41 81 121 161 201 241 281 321 361 401 441 481
(©
32 24. NyARtoolkitZ} X otz gfgol Fiof|z} x| F=F
Z1t H|d (@) tx (b) ty (0 t
Fig. 24. Comparisons of camera pose estimation results

FE Z2a9S o]&sto] MEe A8 SAIH
]

A2 AL
dlolel =

Hlo] €
el
&gl

rlr 1o

in the NyARToolkit and the proposed method
(@ tx () ty (c) tz

ate] 19 219 5~8me| 7} 7
3t 59 FARES %lia} s},

S B3 1Y 229 9w9}

Haot Hulo #g Zerh Wé%

tdzke] 215 AEste] ]9

do Mo o fo

ol
——

H
%
1o
ot mE onl -\

JNL

A

oft
b



66 ZHIY SZeide 0|8t HYUR SO HAE HdEE AZE AL Y dE = 9

il S
7 e WE I, b Y2 HiojH HE
Fig. 25. Occluded constructions object rendering in outdoor environment :

(@) Manhole becoming access road, (b) Opposite manhole of access road.
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