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ABSTRACT: The purpose of this study is to provide considerations for developing reverse engineering guidelines for AEC(Architecture,
Engineering and Construction). The reverse engineering is a methodology which has the purpose of extracting and recognizing
geometries and properties from physical objects such as buildings, facilities, terrain and infrastructure including roads, bridges, and
tunnels. To handle them for the purpose of construction management, maintenance, and operation, we should know the exact position,
orientation, and dimension of the objects including their properties. As the viewpoint of the information extraction from reverse
engineering, it is necessary to derive consideration factors for developing reverse engineering guidelines.
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PROJECT OBJECTIVES

Generic Requirements (see Section 2.4)

(see Section 1.4) AOI (Area of

Scan Plan Modeling Plan Interest) (see Type
(see Section  (see Section section 2.3) (see section 2.3.2)
24.9) 24.2)
Urban Design % X Level 1 Type 1
Type 3
Architectural Design x x Level 2 Type 1
Type 2
Fagade Restoration x x Level 3 Type 1
Room Space Measurement. % X Level 2 Type 1
Maintenance, Damage Identification x x Level 3 Type 1
Type 3
Historic Documentation X x Level 1

Level 2 Type !
Renovation £ x Level 2 Type 1
Level 3 Type 2
Above ceiling condition capture X X Level 2 Type 1
Type 3

Figure 1 Project definition matrix

Minimum
Area of Deliverable Artifact Size
Level of Detail Interest (Section 2.3.2) Category Tolerance {resolution)
(Section 2.3.1)  (Section 2.3.1) mm (in} mm x mm
Type Description {in x in)
Level 1 (Deseription) 31 Paint cloud Base +51 (2 2) 152 x 152 (6 x §)
1.1 Plan Base £13 (2 ¥) 5x25(1x1)
24 1.3 Elevation Base £13 (2 %) 25x25(1x1)
(Description) 2.1 Surface model Option £13 (2 %) Bx25(1x1)
Level 2 34 Point cloud Base £13 (2 %) 25%75 (1x 1)
28 1.3 Elevation Base £ 1362 %) 2Bx25(1x1)
Description) 21 Surface model Option £13 (1) x5 (1x1)
L 3.1 Point cloud Base 13 f 1) 2525 (1x 1)
34 13 Elevation Base 26(e%) 1313 (% x 1)
(Description) 31 Point cloud Base 26(:%) 13% 13 (% x 1)
3_5 11 Plan Base 260 %) 13x13 (% x 1)
Level 3 [Description) 1.3 Elevation Base £6(2 %) 13213 (% x 1)
! 31 Point cloud Base 26 %) 13213 (% x 1)
3 13 Elevation Base £6(2 %) 13% 13 (% x )
(Descrigtion) 31 Point cloud Base 26(%) 1313 (% x 1)
21 Surface model Base +3(z1/8) 13x13 (¥ x4)
vt (Description) 31 Peint cloud Base S3(:1/8)  13x13ExK)

Figure 2 Deliverable selection matrix
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Table 1 MLS workflow and data management (NCHRP, 2013.4)
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Table 2 MLS Precision difference by MLS Type (FDoT, Terrestrial
Mobile LiDAR (TML) Guidelines)
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X glolx Av1d
(Static Laser
Scanning)

+0.005 ~ 0.05 feet (£0.153 ~ 1.53 cm)
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Figure 5 Application considering 3D point cloud precision
and density (Courtesy of NIST)

of XIEoAl= MLSE AlEE mhol HIE 74
Holst U}, chE #OIM HIo[E M2IE M

8IS $IS 20| 2| 941, 1 47S 0I5
i1 ACHTable 3),
MLSO| B Y ojol2 meHE o
ool gatal  Uoh 2822, B/C (benefit /
E35l ROI (return on |nvestment)
O w2}, YA
K7t ACH, SHHOIA E1|O|E1
571 lah, 2 7txE

=
AZELR07t SZaH0t &S Agot Utk EB =
| —

o
=
I
>

o
r
ao =2
Ral
i1 03
W AL 1o

£0
o
~

op

[}
—

il

ro
I=

4
%o
EB

S =

£ oo

AL =

1

m\
]
Pl
gl__l
T
Mz}
=0)
N
20
il
N o

o2HE

ot
ol
iy
ot
iz}

mo o4

Rall
o

2 ru|m rr
me iy

ol l’,-_'
Jn M

nie}

o <
o

i
rn
gl

=)
Rl
ot
2

Jal
Q
0l
I
2
rfu
=
0lo
ol
dJ
0E
o
o
Kl
i
>
3
mo T
H
2
M
o

(Table 4),

Table 3 Cost variables and considerations (NCHRP, 2013)
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