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Problem Statement/Contribution

Goal : To identify safe zones for helicopter landing for possible relief

distribution in disaster stricken areas from aerial videos captured by UAVs in
an unconstrained manner.

The major contributions of this work are:

Proposed a epipolar constrained based clustering approach to extract stereo
pairs from single camera

Minimum Spanning tree (MST) based graph clustering is applied where the
constraintis used to prune the edges of graph

The constrained in applied over pair-wise frames collected during flight

Additionally proposed publicly available AHL dataset containing several

Stereo-Pair Generation using Constrained

Clustering

Formulation of Epipolar Constraint:

— Two image planes captured from well calibrated cameras
will form a stereo pair if they satisfy the epipolar constraint

— This is equivalent to saying the three vectors in fig 1:
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— An overall fitness value of two given frames to be a stereo
pair can be represented at iteration t in form of a matrix
operation as: 1 T

Fepi = HTr(Q E'Q)

— The fundamental matrix E is estimated using M-point

algorithm while minimizing Fepi at iteration t.
%mo" EQ)<e
— Tr(Q £7Q) <eM

Image planc_ *

Epipale

Fig 1. Epipolar geometry between
two frames
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— The physical interpretation of imposing such constraint is

that two frames can only be in the same group (cluster) if
and only if their fitness are bounded by 8.

Dataset Generation

This work contributes a dataset especially for developing and testing models for
vision guided helicopter landing.

* Also provided ground truth annotations as foreground masks for frames with
safe landing zone.

Stereo-Pair Generation using Constrained

Clustering

[ ]
Construction of a Video Representation Graph:

— A complete weighted graph is initially constructed in the 64- dimensional feature space with all
frames in a video segment.

As per our knowledge there are no publicly available datasets of such kind and we

— W term this as a video representation graph [VRG). Each frame is deemed as a vertex. are the first to propose and render real aerial dataset for such a problem.

— Edges are established between each pair of vertices. The edge weight wij between the frames |
and j with respective feature vectors fi and fj is given by:

We have named our dataset as Autonomous Helicopter Landing (AHL) dataset.

AHL dataset with all the ground-truth annotations are made available at
https://sites.google.com/site/ivprgroup/helicopter-landing.
e
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— Now, the epipolar constraint in equation (7) is used to prune the complete graph to form a sparse
graph. 5o, for edge weights, we write:

Wij
=
i 0

~
— Typically, a video segment with 230 frames would consists of 230C: = 25000 edges which reduces
toasparse graph with = 5000 vertices.
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Fig 3. Various scenes of our dataset with and without safe-zones. Frames in first rows are without any
safe landingzones while in secondrow the different safe zones are marked with red-mask

Experimental result (Quantitative)

Experimental result (Qualitative)
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