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FARIA Projectl (Aerial Robotic Infrastructure Analyst)
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The robot acts as an

. _ Algorithms transform 3D and A visualization environment

TEFEELNS #2e, BIEEeip S Tt imagery from accurate low- provides an immersive virtual

inspection tasks with various level point cloud captured by infrastructure representation

levels of autonomy. the MAV, into a high-level to aid in inspection and
semantic model, and finally a assessment tasks.

finite element model.

BRRUAVIZIN (+18/5BERtiif)
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Robot (MAV)

= Rotating 2D Laser Range Finder (LiDAR)
» Scan in a 2D fan from —135°to 135°
* Return ~1000 points/sec
* Collect 40 scans/sec
» Rotate 180°/sec

= |nertial Measurement Unit (IMU)

» 3-axis linear acceleration
» 3-axis angular velocity
» Data streamed at 100Hz
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Plane Segmentation, Coverage Planning and Ul

= Plane Segmentation = Coverage Path = Ul

= Extract major planes from =  Generated from waypoints set that Select and adjust plane
acquired point cloud map guarantees safety and coverage Check path safety

. V\_/0rk|S V\{[e" fff relatively Auto take-off and landing
simple structures Monitor task and robot status

» Need manual adjustment

for a specific bridge to
capture critical structures

Extracted planes from CharlesAnderson
Bridge
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Interactive Detailed Inspection

Autonomous MAV Inspection Test
at Charles Anderson Bridge

&

air lab
Carnegie Mellon University
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Robotic sensing Rapid infrastructure
system modeling and analysis

The robot acts as an
inspector’s tool,
accomplishing inspection
tasks with various levels of
autonomy.

A visualization environment
provides an immersive
virtual infrastructure
representation to aid in
inspection and assessment
tasks.

Algorithms transform 3D
and imagery from accurate
low-level point cloud
captured by the MAV, into a
high-level semantic model,
and finally a finite element
model.
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Object Detection and Identification

Heuristic Approach for Detecting Structural Members

 Direction Consistency barrier
— Girder along " deck
traffic direction
 Vertical Ordering beam
— column < bearing bearing
<h0t')eCk . column
« Neighbor Likelihood
— abutment is gr?:rl:]n(?’]t
adjacent to utme

ground and deck
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Results on Mill Run Bridge

Component classified laser point

Texture-mapped laser cloud

point cloud

10

Finite Element Model
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Summary and Future Work

1. Advantages:

®Can detect more details and planes with very sparse point densities;

®More robust than RANSAC and Region Growing based method (local

optimization).
2. Disadvantages:

@ Sensitive to penalty factor and time-consuming.

3. Future work:

®Calculate the penalty factor automatically

®Extend the algorithm to multiple types of models cases. "
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