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FIG. 4
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711

Cluster points closer than 5cm gap and ignore any cluster
610 with fewer than n points

I

Fit a circle through 3 random points in a random eligible

620 cluster
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Calculate the algebraic error of all other points in cluster
630 using circle’s equation
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800 FIG. 8

Find Initial location of pipe

810

1. Get IMU measurements

2. Predict pipe location based on
last estimate (prediction step)

N 88

1. Get depth measurements
around the predicted location

2. Estimate pipe location from
depth measurements

3. Update pipe location
estimate

Location estimate

|00
w
o

./




10/11

900 FIG. 9
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Initialization step
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2. Extract the corresponding pointcloud and compute the initial pipe location
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1000 FIG. 10

Capture and output 3D point clouds of scenes from the UAV that include
curved surface using 3D depth camera
1010

I

Capture and output 2D slices of scenes using 2D LIDAR system
1020
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Control depth camera and LIDAR system to capture 3D point clouds and
2D slices, respectively, of scenes
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I

Input captured 3D point clouds from depth camera and captured 2D
slices from LIDAR system
1040

I

Autonomously detect and localize curved surface using captured 3D point
clouds and captured 2D slices
1050
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Autonomously direct UAV from starting position to landing position on
curved surface based on the autonomous detection and localization of
curved surface
1060

End






