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Abstract Recently adoption of BIM technology for building renovation and remodeling has been increased in
construction industry. However most buildings have trouble in 2D drawing-based BIM modeling, because 2D drawings
have not been updated real situations continually. Applying reverse engineering, this study analysed the point cloud
data structure and the process for guideline of reverse engineering of architectural MEP, and deducted the relating
considerations. To active usage of 3D scanning technique in domestic, the objective of this study is to analyze the
point cloud data processing from real site with terrestrial LiDAR and the process from data gathering to data
acquisition.
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Research Overview

¥

Literature review of Related Domestic and Foreign Research

.

Analysis of Gathering Process and Standard data of Reverse
Engineering based on Terrestrial LIDAR

Analysis of Standard data from
Terrestrial LIDAR

Process Of Data Gathering from

Terrestrial LIDAR

Data Post-processing of Point Cloud

Process of Point Cloud Data of

Post-processing Analysis of Point Cloud Data

¥

Analysis of Architectural MEP Object Modeling based on
Point Cloud

Conclusion

Fig. 1. Research Process
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Table 1. Detailed process of planning phase

Detailed Process Contents
Consultation with | Consult the schedule and demand the
field people cooperation requirement
Verification the | Verify the surveying target for terrestrial
object LiDAR

Decision  for scan|Decide the measurement position which
position will be surveyed with terrestrial LIDAR
Filming the photo Film the photo of target for the reference
Confirmation the|Set the safety issue what can be happened
safety requirement

when surveying
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Table 2. Detailed process of gathering phase

Contents
Implement the safety education according to

the safety manager before working
Make a field book after verifying between the

Making a field book | circulation system of planning phase and field
situation

Gather the data from terrestrial LIDAR
Verify quality, additional scanning, etc. from
the gathered data

Save the gathered data with backup system

Detailed Process

Safety education

Field scan

Data verification

Data backup
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Table 3. Decision element at gathering phase

Table 4. Method of data matching

Method Contents

Match using the reiteration between close point
clouds

Point to Point

Target to Target | Match using the target which is installed at field

One of the surveying technique with dual-axis

Traverse
compensator
Detailed Process Contents
. Decide of optimal number of scanning
Number of scanning . . S
according to the project goal T e o T e £t REE
- - - - &le= TP
. Decide of density according to the project HDW — L: i L =
Density of data A
character S 2 3
- Decide to film whether photo data is Ko O
Filming photo K . — W ) e i ’
essential when data post-processing X &
(B /
(& / \

Method  of  data
matching

Consider the method of data matching like
Point to Point, Targer, Traverse, etc.
according to the target and project and Work
at filed

Geo-reference

Match to the coordinates system using GPS,
basing point, etc.
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Fig. 2. Surveying with Traverse technique
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Table 5. Sample of ASCII file

Tyoe Data

9.479660 2.277237 -1.359207

X2 19.436264 2279251 -1.359573

138
9.479660 2.277237 -1.359207 -1532 125 136 132
9.436264 2.279251 -1.359573 -1529 127 138 134

pts

36

5

000

100

010

001

1000

0100

0010

0001

0 0 0 0.500000 0 0 0
9.457901 2.454086 -1.362137 0.178347 183 193 185

ptx

5699

3.2.2 LAS
LAS 34 A dlo|g wgho] ALg-57] &) wE
o7 9E oy FAow  ASPRS(American

Society for Photogrammetry and Remote Sensing)ol|A]
ol 25 Feo|t}. 2003 A9 LAS 1.00] tiet 2]
o] Z%He] Az wix Hen A w2 14=
20119 Z=#Ho] Wi ATH11].

ol Fig. 33} #o] A5 vlolg 33 o Fo] we} +
el Foz piEnh 9y JHE ZH e dlolHe
header®} coordinate system data, 24 ¥IE 4=
diele] Al 7je] d== A% L, d3o] 23k A o
o tigk H=rh FrtEls Fejelth

N S

PUBLIC HEADER BLOCK
VARIABLE LENGTH RECORDS
POQINT DATARECORDS

PUBLIC HEADER BLOCK
VARIABLE LENGTH RECORDS
INCLUDING
WAVEFORM PACKET
DESCRIPTORS (up to 255)
PQINT DATA RECORDS
EXTENDED VARIABLE LENGTH
RECORD
WAVEFORM DATA PACKETS

File Source ID, Project D,
LAS version, generating
software, project extents, etc.

GeoKeyDirectory Tag
(defines the coordinate
system), and other optional
records

Without
waveform
data

X, Y, Z, intensity, return
number, classification,
channel, scan angle, GPS
time, etc.

With
waveform
data

Waveform amplitude values
for each “packet”

Fig. 3. LAS format specification[12]

3.2.3 E57

E572 #H #E ARPAOR UFHE ASTM
Internationalol| A A o]¥l 25 &2lo|t}, E57 A& &
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[13].
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Header

Binary section (points)
Binary section (points)

Binary section (image)

XML section

|

Fig. 4. E57 format specification[11]
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Registration
Registration

optimize

Raw data

. Cloud to Cloud
import Targetto Target

Traverse

Editing

Noise
Garbage

Re-sampling Geo-referencing

Pointreduction
Average spacing

GPS
Total-Station
Known-Point

Fig. 5. Process of point cloud data processing[14]
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Fig. 7. Noise from the movement of vehicle and people
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4.1.4 Ho|E] x§jHZH(Data Re—sampling)

dolel A7t ' A vlolHE dold A4
(Point Cloud Re-Sampling, Point Data Unify)& 2 A] 8
ol @ dloly] 3 dAlCIA didEol oigh F4g
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Fig. 8. Up: Gathered data from Ist time, Down:
re-sampling data[14]
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