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Abstract 3D scanning began in the field of manufacturing. In the construction field, a BIM (Building
Information Modeling)-based 3D modeling environment was developed and used for the overall
construction, such as factory prefabrication, structure construction inspection, plant facility, bridge,
tunnel structure inspection using 3D scanning technology. LiDARs have higher accuracy and density than
mobile scanners but require longer registration times and data processing. On the other hand, in interior
building space management, relatively high accuracy is not needed, and the user can conveniently move
with a mobile scan system. This study derives considerations for the development of Simultaneous
Localization and Mapping (SLAM)-based Scan Backpack systems that move freely and support real-time
point cloud registration. This paper proposes the mobile scan system, framework, and component
structure to derive the considerations and improve scan productivity. Prototype development was carried

out in two stages, SLAM and ScanBackpack, to derive the considerations and analyze the results.
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Table 1. Framework Component Role Definition

Component Role

PCD server Server that manages PCD. Large data
storage and retrieval should be possible.
Level of Detail (LoD) processing must be
available for fast PCD rendering, and spatial
indexing must be supported for fast

retrieval.

PCD viewer You should be able to quickly see a large
PCD on the screen and see simple
dimensions such as distance.

SLAM A component that implements the SLAM
algorithm.

CGL This component implements the

Computational Geometry Library. It must
support geometric vector and matrix
calculations and be able to handle
numerical analysis.

ROS Robot Operating System is responsible for
reliable data exchange between the driver
that drives each device and the data
processing module.
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Embedded OS | It is an operating system for managing
programs on small embedded computers
that support mobile SLAM and large data
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3D image scanning device.

LiDAR
IMU
Battery system

Device that supports IMU data acquisition.

You must have a battery system that
supports portable SLAM.

It is a small embedded computer capable of
processing a large amount of PCD. High
speed parallel real number processing for
PCD matching calculations should be
possible.

It is a backpack that can package removable
SLAM hardware devices.
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Table 2. SLAM class role definition

Class

Role

project

Manage SLAM project information. Project
information includes the scan device and the
scanned scene.

The members are as follows.

create: Creates a project.

SLAM: Invoke the SLAM function.

calculateCTM: Called to calculate the CTM when
the SLAM function is executed.

device

It is a data acquisition device for SLAM. Run the
instrument to generate PCD and IMU data.

The members are as follows.

start: Start the device.

stop: Stop running the device.

setParameters: Sets the parameters required to
drive the device. Scan resolution and the like.

ScanDevice

Scan device such as LiDAR is defined as a class.

IMUdevice

A device such as an IMU is defined as a class.

scene

Scene data is generated for each scan. Scenes are
classes that manage this data.

The members are as follows.

scanNo: The unique number displayed in the
order in which the scenes were created when
scanning.

timeStamp: The time stamp generated in the
scan.

setScanDeviceParameters: Parameters set on the
scan device.

setScanTime: Sets the time stamp when scanning.
create: Creates a scene.

addPCD: Add a scanned PCD.

setPCD: Set the scanned PCD.
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setIMU: Set acquired IMU data.
calculateFeatures: Calculate the unique features.

PCD Manage points and calculate features. Use spatial
indexes for faster data retrieval.

point Manage point data. Points basically have real x,

y, z and reflection intensities.

Spatiallndex | It supports fast calculation in PCD search for
feature data calculation. Spatial indexes should
support grid grids, octrees, and R-trees to enable
fast retrieval of data.

The members are as follows.

indexing: Performs spatial indexing using PCD.
searchInRange: Searches for and returns data
within a given 3D range.

feature Manage the generated feature data.

registration | It supports matching calculations. For matching,
the most similar features among the feature data
included in the two scenes are calculated and

managed by FeatureMatchingPair.

FeatureMatc
hingPair
CTM

Manage the most similar features in feature data
of two scenes.

CTM for data matching calculated from three or
more FeatureMatchingPairs.
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