
Reduction of uncertainty through regularized, 
automated road infrastructure inspection, using 
unmanned aerial vehicles

ESR1: Siyuan Chen



Research 

• UAV Design & Construction

• Data Collection & 3d Point Cloud Reconstruction

• Data Evaluation

• Noise Reduction

• Damage Detection



Research (UAV Design and Construction)

UAV Construction
• FPV video system

• 3 axis camera gimbal

• 1080p/16Mp action camera

• 30 minutes flight time

• 3 kg payload

• Dual GPS & compass system

Publication: Chen, S., Laefer, D.F. & Mangina, E., 2016. State of Technology 
Review of Civilian UAVs. Recent Patents on Engineering, 10 (3) 201, pp.160–
174.



Research (Data Collection & 3D Reconstruction)
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Publication: Chen, S., Laefer, D.F., Byrne, J., 
Natanzi, A., 2017. The effect of angles and 
distance on image-based , three-dimensional re- 
constructions. ESREL2017. Portorož, Slovenia



Research (Data Evaluation)

Point cloud defects. 
a. Real structure; b. Incomplete data; 

c. Outlier noise d. Non-uniform density; 
e. Surface deviation; f. Geometry deformation.

Publication: Chen, S, Laefer, D.F., Mangina, E., Zolanvari, I., Byrne, J. 2018. UAV 
Bridge Inspection through Evaluated 3D Reconstructions, Journal of Bridge 
Engineering (Accepted)



Research (Noise Reduction )

Publication: Chen, S., Truong-Hong, O‘Keeffe, E., L, Laefer, D.F., Mangina, E.,
2018. Outlier detection of point clouds generating from low cost UAVs for 
bridge inspection, IALCCE 2018, Ghent (Accepted)



Research (Damage Detection)

Publication: 
Chen, S., Truong-Hong, L, Laefer, D.F., Mangina, E., 2018. Automated Bridge 
Deck Evaluation through UAV Derived Point Cloud 
, CERI 2018, Dublin (Accepted)
Truong-Hong, L., Chen, S., Cao, V., Laefer, D.F., 2018. Automatic Bridge Deck 
Crack Detection Using Low-cost Uav-based Images, COST ACTION TU1406, 
Barcelona (Accepted)
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