Automated Pipeline Inspection with an Untethered Structured Light Sensing Robot
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Main Objective Experimental Results
* Inspection of transmission pipelines for internal surface damage from corrosion and

other operational and environmental conditions. e Capable of moving through
* Proposes a comprehensive and practical robotic Structured Light (SL) sensing system different sized pipe (4"’ to 8”’)

with enhanced registration and defect estimation solutions for pipeline detection. , , , , , o , o
Figure 5. Robotic Sensing system in a) 4inch pipe view b) 6inch pipe view

The concerned challenges in this work: * Feature-based registration with IMU and robot odometry assisted reconstruction

 Battery powered remote connection robotic platform for untethered operation.

e Integration of several sensors for localization and reconstruction of pipeline. 1. Improves the sensor stabilization process by converting the 3D -
registration to 2D problem and thus improves the registration I
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* Reconstruction performance with robotic integration on 6’ pipe
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* The endoscopic SL sensor consists of camera,
slide projector module, and an LED ring.

|
W
N
)

G8E —
06€ —

I |
(oY) )
~ (04)
o o

09€
GOt —

Figure. 8. Reconstruction .
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* IMU for localization and orientation of the Figure 4. Structured Light Sensor.
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