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Aerial Scene Matching Using Linear Features
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Abstract

Marching two images is an essential step for

many computer vision applications. A new approach
to the scale and rotation invariant scene matching is
presented. A set of candidate parameters are
hypothesized by mapping the angular difference and a
new distance measure 1o the Hough space and by
detecting maximally consistent points. The proposed
than the

the relaxation process is

method 1s shown to be much faster

conventional one where
repeated until convergence, while providing robust
matching performance, without a prion information on

the geometrical transformation parameters.
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ta) Scene, {b) Thresholded edge image (15%),

i¢! Thinned edge image. td) Lincarly approximated image
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Step 1: Tnitialize P63 = 1, for all Qi)
Step for all tij} pairs {
if (PGj) = 1) A
Compute the compatibility measure Cii))
if (G4 < QY P = O
}
}

Step 3 Transform geometrically bj’s to the scene
using g, and #,

Apply Hough distance technique for all (i)
pairs having POj) - 1

Detect  Dx and Dy assoclated with  the
largest number of accumulator;

Pij) = 0 for all 4} pairs if the distance
difference between al and bj is not similar to
Dx and Dy;

Step 4 for all j & I (X PG > 1) select {(kj) pair,
where C{k]) is the maximum, and P(ij) - 0, for
all other pairs; }

Step & for all i { If ¢ X P} > 1) select (4,3) pair,
where C(i,8) is the maximum, and Ptij) = 0, for
all other pairs; }

Step 66 Compute the rotation angle by averaging the

angle difference (i,j) pairs having P(ij)=1;

Compute the (Dx, Dy)
such that square  error
of the
bj for all (1)) pairs having PGjl-1;

translation  vector
minimizes the mean
distance between ai

and transformed
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Table 1. Estimation of § and ¢ on Fig. 3.
(True 8 =707, x4 = 07

Estimaled Accumulator | Estimated Reliabitity
I valuc 1 Mcasure 4
104 346 0.03 576
61 434 058 1330
4 4i4 0.70 o82
144 334 067 328
161 426 0.62 747
S0 329 0.73 302
75 469 0.81 2192
48 381 0.42 1273
19 345 0.74 534

[ 33 339 0.50 609
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Whan a model segment by is makhed b a scene segment a;:
Flijks) =Min (Max {OiL,.3,1). DIL, 2.2}, Max(DIL,a'l, D{L, a3
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ta) Model image (b Matched Model line segments
(¢) Transformed line segments {d) Scene image

{e)Matched scene line segments () Overlaid image
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