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Development of rover-based real-time 3D mobile mapping system
to improve construction infrastructure scan work productivity
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Abstract Recently, the need for smart construction technology in the construction industry has been
increasing. Nevertheless, construction site data collection is essential before smart construction
technology can be implemented. 3D scan data may be utilized for various purposes in construction sites.
For scan data acquisition, there are fixed type LiDAR for high-density scanning and SLAM technology
for real-time scanning. On the other hand, the fixed type LiDAR has the inconvenience of having to
re-install heavy sensor equipment and post-processing for data registration after each scan. This study
presents a rover-based mobile mapping that can increase the productivity of scanning tasks by utilizing
SLAM in real-time. Through this study, the proposed method was developed as a prototype and tested
in the field, and the tested results were analyzed. As a result of the analysis, mobile mapping accuracy
is lower than that of high-precision LiDAR, but it was judged to be useful in cases not requiring
precision construction. This study was targeted for use in cases with requirements that do not require

high-density precision.
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Table 1. Framework Component Definition

1D Component Function
R1 |Cl. Rover Driving System | motor PID(proportional,
integral, derivative) control
R1 | C2. Power Management power supply system for
System motor, motor drive, control
board, sensors.
R2 | C3. SLAM SLAM process module
R3 | C4. Sensor Management |sensor devices management
R3 | C5. LiDAR PCD(Point Cloud Data) data
collection
R3 | C6. GPS(Global GPS data collection
Positioning System)
R3 | C7. IMU(Inertial IMU data collection
Measurement Unit)
R4 | C8. Camera Device camera device control
Manager
R4 | C9. Remote Control remote control data receiver
Receiver
R4 | C10. Ground Control rover driving status and
Station sensor data monitoring
R4 | C11. Remote Control remote control data
Device translator
R5 | C12. First Person View camera image monitoring
R6 | C13. Mobile Mapping Data| mobile mapping database
Management management
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Fig. 2. R-MMS Framework Definition
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point = {x, vy, 7}

IMU = {O, Va, VI}

O = orientation (quaternion unit)

Va = angular velocity

VI = linear acceleration

GPS = {Lat, Lon}

Lat = latitude (degrees)

Lon = Longitude (degrees)
registered_dataset = {Seq, time_stamp, PCD}

registration = {registered_dataset}*
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Table 2. Prototype System Implementation

Systems Framework
Component
Drive operation and power system Cl1, C2, C9, Cl4
Sensor system C5, Co, C7, C8
Data collection system C4
Data processing and management system |C3, C13
Control system C10, C11, C12
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Table 3. 3D mapping performance comparison
(unit: minutes)

Step Trimble TX 8 R-MMS Difference
)
Scanning 73 26 +47
(280.8%)
Data processing 13 32 -19
(40.6%)
Data 48 0 -
Registration
Total 134 58 +76
(231.0%)
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Fig. 10. 3D mobile mapping result of R-MMS
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Table 4. LiDAR SLAM LoD comparison

(unit: meter)

Test SLAM Total Difference Level of
Sample Station | (ABS value) | Detail(GSA)
K-H 75.47 75.30 0.17 Level 0
K-V 19.07 19.05 0.02 Level 2
C-H 133.77 133.58 0.19 Level 0
C-V 41.99 42.00 0.01 Level 3
Average - 0.10 Level 2
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