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Abstract The objective of this research is to develop a method of improving MEP facility management based on
3D reverse engineering. Recently, 3D image scanning-based reverse engineering has been implemented in the fields
of architecture, construction and (manufacturing). In the case where there are many objects and the MEP system is
complicated, 3D reverse engineering is applied in semiconductor factories, because facility maintenance works cause
the 2D drawing to be different from the original one. The 3D point cloud data obtained from 3D image scanning
contains accurate data and can increase the efficiency of complicated MEP facility maintenance works. For this
purpose, the present research studied the technology trends and analyzed the process of 3D reverse engineering. Based
on the results, a method of improving MEP facility management is established and its effects described.
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Table 1. Consideration of 3D image scanning

No Items Descriptions
Lo As the scanner and target are getting closer, the
1 Contiguity S g. . setiing ’
accuracy of registration is higher.
As the position of target is getting more similar to
the regular triangle, the registration error is
2 |Prediction error|decreased. As the targets are procured more, the

error is distributed and finally the registration error
is decreased.

Fixing th
. 4g y The position of target has to be situated on a hard
3 position of .. ..
base. If it is not, the position can be changed.
target
When the defected target and the physical
Damage .
movement of target are verified, they should be
process for the L . .
4 removed. If they are existing during the scanning

position of
target

work, the registration data can have the high
measuring efficiency.

Consideration
of the optimum
number of
target

The number of target which has to be detected
with overlapping for one scanning should be above
4 at least(general 6).

Consideration
of the density
of image
scanning

The area where is required the detail works
intensively scanning with the short distance of
movement.

Consideration
of office work

For office work and modeling work, the colorful
photo should be obtained sufficiently at the site.

Consideration
of security

If the equipments containing the memory like
hard-disk need to be carried to inside, according to
the security of sites, it has to be consulted in
advance.

Consideration
of accuracy
and density of
scanning

Through the preview scanning (generally 30 sec),
the field scanning is worked after the position of
scan. The field worker has to be well-informed the
measuring range and angle of scanner, because of
the different distance and angle by each
equipment..

Reliability test
of equipment

The test whether the scanner is working ordinarily
is implemented before one week. Also the
accuracy is analyzed using plat-target and total
station.

Horizontality
positioning

The tripod water level of scanner should be set
perfectly. If not, the basement can be inclined
when registration process.
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Table 2. Consideration for each BIM-based MEP

design process

LOD E202 (AIA) [10] Requirement of MEP LOD
- Conceptual mass
100 modeling - In this phase, the spacial
(Planning) |” Formal work like scale|information for MEP modeling is
) |check of building, field |not required
survey, etc.
3D-based basic - In this phase, the choose of
200 . . . .
. |modeling objects for schematic design and the
(Schematic o o .
Design) | Definition of scale, cost |position data of selected objects, etc.
g of building, etc. are required
- 3D modeling of ) In‘thls phase, Athe datafor Fhe
300 . . selection and revise of modeling
. detailed objects . .
(Design - . |objects, the detailed property and
- Actualization o f material, . . .
Development) i for position of objects, MEP objects, MEP
cquipment for systern system is defined
Shop drawing & design |- In this phase, the requirements of
drawing modeling object revise and MEP
400 ) .
. |Modeling completion |property/system are defined. Also
(Construction | .~ . . L. .
with size, location, etc.|the position of selected objects and
Document) R . .
of material and the requirement for construction, 2D
equipment drawing are determined.

= LOD 400 oJ¥o=

A BT AR WY A A S0 u
LOD 47} 29 Wl 4& 27 geirie. o4 mee
e A 2o WEE $ET AT A He] A

ufojof gt

3D image scan

Object modeling

3D shape modeling

Fig. 3. Detailed modeling process of facility
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