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ABSTRACT: In managing building facilities, spatial information is the basic data for decision making. However, the method of
acquiring spatial information is not easy. In many cases, the site and drawings are often different due to changes in facilities and time
after construction. In this case, the site data should be scanned to obtain spatial information. The scan data actually contains spatial
information, which is a great help in making space related decisions. However, to obtain scan data, an expensive LIDAR (Light Detection
and Ranging) device must be purchased, and special software for processing data obtained from the device must be available.Recently,
SLAM (Simultaneous localization and mapping), an advanced map generation technology, has been spreading in the field of robotics. Using
SLAM, 3D spatial information can be obtained quickly in real time without a separate matching process. This study develops and tests
whether SLAM technology can be used to obtain spatial information for facility management. This draws considerations for developing a
SLAM device for real-time remote scanning for facility management. However, this study focuses on the system development method that
acquires spatial information necessary for facility management through SLAM technology. To this end, we develop a prototype, analyze the
pros and cons, and then suggest considerations for developing a SLAM system.
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Table 1. SLAM algorithm
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Figure 2. SLAM algorithm
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Figure 3. SLAM Object Architecture (UML class diagram)
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Table 2. SLAM Class Definition

Class Role

ScenelList scene list for managing scenes

scene object including point cloud, features

object including points scanned from scanner such as

PointCloudData LiDAR, photogrammetry, RGBD sensor etc.
point object including coordinate values such as X, Y, Z
featuers object for managing feature
feature object including feature data
registration object for calculating RTM by using features
RTM object including transform matrix for registration
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Table 3. SLAM Component Definition

Component Description
scanner management component for handling device
scanner ; A L . .
information with scan position and orientation.
embedded cpmputer for procesging PCD acquisition: daFa noi‘se
filtering, SLAM algorithm. data communication with
computer
master computer.
display display for monitoring SLAM process.
SLAM interface To manipulate SLAM, |nter‘face module has function such
as start, stop, record, data view etc.
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Table 4. SLAM sequence definition

Message Description

Scanning scene data and generating PCD

scene:createPCD including X, Y, Z with intensity.

Generating features by using PCDs related

PointCloudData::createFeatures
to scenes.

MF::createMCTM Calculating MCTM by using features.

Registrating PCDs of scenes by using

MF::applyMCTMtoScene MCTM.
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Figure 11. SLAM Results(Sideview) and Noise(red dotted line)
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