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A Study on the Comparison of Building Data Using 3D Scanning
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Abstract This study examines 3D scanning and how it is used in the construction field. 3D scanning
technology was applied to a real space and compared with drawings in the planning and construction
stages. 3D scanning technology has been widely applied in the field of construction, design, construction,
and safety. The results of comparing 3D scanning data with drawings are as follows. First, the external
shape and dimensions do not show much difference. Second, the internal shape and dimensions are
different. Third, indoor lighting layouts are different in all buildings. 3D scanning should be an essential
element in the construction stage before completion and should be used for supervision tasks such as
material management, improving the efficiency of construction, and safety management through
continuous 3D scanning using automation and robots. Follow-up studies in the field of architecture, such

as BIM and process management, will be needed.
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Table 1. Type of 3D scanner

‘.

Broadband scanner
(space)

Hand-held scanner
(object, space)

Hand-held Scanner
(People, Objects)
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Table 2. Application by type of 3D scanner

Object S " Scanner Scanner
e Canner type method distance
Person SNAP, 3D Scan Fixed 03 - 3m
Plus, etc. scanner
Person
Objects F6 Smart, Artec Hand-held 05 - 5m
Eva, etc. scanner
Space
Objects Faro Focus 3D, Halzgfg;eld 15m -
Space GeoSLAM, etc. 1,000m
scanner
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Table 3. 3D Scanning process

2. Post-processing
and merging of
scanning data

3. 3D scanning data
utilization drawing

1. 3D scanning in
space
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3D Scanning

{Point Cloud Data Acquisition)

- 3D Scanner
- ETC Equipment
Raw Data

Converting
Las, Ply, Etc.

Post-processing
[PointCloud Data)

- Point Cloud D=tz editing program
[Realwork, Cloud Compare, Etc..)

Processing Data

Las, Ply, Etc.

Shop-Drawing
or

3D Modeling

- 2,30 Progam|CAD, SketchUp, Rhing, Etc..}
Dwg, Skp, Etc.

Fig. 1. Process the generated data according to the

3D scanning process
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Table 4. 3D scanning in architecture

Construction and

Data extract s
facilities BIM

Space analysis
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Fig. 2. Utilization by 3D scanning field
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Table 5. 3D scanning utilization analysis and recovery

Restoration of
cultural properties

Utilizing a crime

scene Using old buildings
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Table 6. Buildings subject to 3D scanning

-
7 ve Z
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A building B building D building
Completed : | Completed : | Completed : | Completed :
1991 1999 2003 2017
Floor @ F5 Floor @ F5 Floor : F5 Floor : F7
Research and Rent and Research and Rent and
Lecture Lecture Lecture Lecture
Building Building Building Building
Many B Many _
remodeling remodeling
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Table 7. 3D scanner specifications

Scan distance 30m
Laser protection class P64
Weight 850g

Scan points per second 43,000
Error range 1-3cm
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Table 9. Data comparison and results

object

Data

shape

size

Plan drawing

Scanning data

inside |outside

inside

outsid

@

arrang
ement

Comparison result

p

TEINEE
wewer] o]

shape

External shape matching
In the case of the interior
type, there are some
discrepancies such as
walls and furniture

size

External dimensions
match

In case of interior, error
about 100-300mm for the
temporary wall occurs

arrange
ment

In case of indoor lighting
arrangement, dimensional
error compared  to
quantity and drawing

shape

External form matching
Internal shape matching

size

External dimensions
match

50-100mm error in the
dimensions of the inner
wall

arrange
ment

In case of arrangement of
indoor  lighting,  the
quantity is the same, but
there is a dimensional
error compared to the
drawing.

shape

External shape matching
In the case of the
interior, there is a
discrepancy in the shape
of some walls

size

Dimensional
discrepancies  in  the
external irregularity
Inconsistencies in  the
dimensions of 100 -
300mm of the part of the
inner wall

arrange
ment

In case of arrangement of
indoor  lighting,  the
quantity is the same, but
there is a dimensional
error compared to the
drawing

shape

External shape matching
90% match in internal
shape

size

External dimensions
match

Some errors in the
position of inner columns
and temporary walls

arrange
ment

Dimensional error occurs
compared to some
lighting drawings
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Table 8. Data comparison table

Data shape size
arran .
.| Plan [Scann)| Comparison
object o - T . ., |8eme
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