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UAV, LTA (Lighter Than Air) ' l
=
System Chart
Detection of N Points
¢
<= Feature Tracking
¢ SfM (Structure from Motion)
Blimp
Point Feature Tracker Structure from Motion (SfM)
Lucas-Kanade Tracker i (A. Azarbayejani
etal.)
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(F. Conticelli et al.)
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Image-based Control
EKF

30 frames/s

Image-based Control
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Tracking Errors
Red: Xc Green: Yc
Blue: Zc Black: ©

Position-based Control




Position-based Control
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Tracking Errors
Red: Xc Green: Yc
Blue: Zc Black: ©
System Chart Point Feature Tracker
Detection of N Points Extension of Lucas-Kanade Tracker:

Feature Tracking
fail

Blimp

Two Step Algorithm, Detection Algorithm
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Very accurate tracking
of a point feature
with rotation & scaling
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Ideal Affine Case

Automatic detection
of good point features
for tracking

Two step algorithm
to track accurately

First frame image & warped image by estimation




Two Step Algorithm

Retrieval from Failure

+ Failure of feature tracking
due to large movement of blimp

+ Recovery by geometric restriction
among correctly tracked points
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Model for SfM

Central Projection
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» « (X,Y) Initial value on image plane

Estimated Parameters
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Simplified SfM algorithm Estimated Parameters

+Features on the same plane l:> [te by, by, iy, wy,w,, 0.

<+Known focal length
Franslationl

Depth

System Chart

Detection of N Points

Feature Tracking

Retrieval from failure

fail

Undistortion

StM by EKF

Blimp

SfM by EKF
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e = Pz + by,

|:> Extended Kalman Filter
w = H(z )z + 5

®: Identity Matrix assume slow movement

» Arbitrary scaling resolve by setting of desired path




