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Abstract Recently, the use of Scan to BIM technology has been increasing in smart construction, facility
inspections, and management. In many cases, however, Scan to BIM work is performed manually, and
errors or noise are often input into the model during modeling. The quality and productivity of the
output are affected by the experience of performing a manual-based Scan to BIM project. Hence, the
output quality and productivity can be increased if this can be automated. Reverse engineering is
sometimes effective in selecting the BIM object location, direction, and parameters under human
judgment due to incomplete scan data acquired from a restricted site. Hence, this study proposes Scan
to BIM technology semi-automatically. In this study, Scan to BIM use case and architecture are derived
and implemented. The implementation results are compared, and the effects are derived. As a result, the
average reverse engineering work time for the building subject to this study was reduced by 54.3 % to

77.1%. Through this, the method is effective in improving BIM modeling work productivity.
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Table 1. Object and Member derivation from Scan to
BIM Interaction Sequence

Object Description
. A three-dimensional point data structure
point3d .
representation. Manages X, y, z members.
. Manage feature data of point3d. Feature data
point_data

can be normal, curvature, etc.

A data structure that manages groups of
point3d.

load(): Read data file.

save(): Save data file.

select_data(point2d, size, face_snap):
Receives point2d and size with x, y
coordinate values of the screen clicked with
the mouse, and returns the PCD of the
corresponding area (red box area in the
following figure).

point_cloud_data

(]

The face_snap option has the value
{near_plane, far_plane, between}. In the case
of near_plane, the PCD of the plane closest
to the camera in the 3D modeling space is
returned, and in the case of far_plane, the
PCD of the opposite plane is returned. In
case of the between option, the PCD between
near_plane and far_plane is returned.

An object that plays the role of snapping a
desired point in the PCD and returning the
position.

get_position(point2d, size, face_snap,
point_snap): Using the select_data function,
returns the point on the target PCD required
for BIM object creation during
semi-automatic reverse engineering. The
point_snap option has center_point,
vertex_point, and near_edge_point, and
returns the center point, vertex, and near
edge point from the PCD returned from the
select_data function, respectively.

scan_pcd_snap

The ability to perform the Scan to BIM
command can have a variable design intent
each time the user performs reverse
engineering modeling. Therefore, commands
that perform Scan to BIM must support
polymorphism. scan_to_bim_command serves
as a base class when reverse engineering
objects such as walls, columns, and windows.
run(): command execution function
overridden.

create_BIM_object(object_type, dimensions):
BIM object creation function according to the
given object_type object type and
dimensions.

snap_scan_point(): Calls get_position()
function of scan_pcd_snap object and returns
point3d required for reverse engineering.
triggerfinputfevent()i Generates an input
event to process interactions with users of
the reverse engineering modeler. Event types
are divided into object type, location, value,
and text input.

scan_to_bim_co
mmand
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scan_to_wall

command to create a wall. The run() and
create_BIM_object() functions are defined
according to wall creation.

scan_to_door

Commands for creating door objects.

scan_to_window

command to create a window object.

scan_to_column

Column object creation command.

scan_to_furniture

Commands for creating furniture and fixture
objects.

BIM_modeler

BIM modeler to create objects such as wall
etc.

addin_manager

BIM Modeler's addin feature manager.

addin_command

Base class for implementation of command in
addin module.
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