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Short Review
from last class




l/mage warping

How do we find point correspondences automatically?



Robot Vision

11. Feature points description
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Outline

* Motivation

* Detecting key points
* Harris corner detector
* Blob detection

* Feature descriptors

* HOG
* MOPS

* SIFT




Feature matching
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Scale Invariant Feature Transform (SIFT

« Lowe., D. 2004, JCV
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Distinctive Image Features from Scale-lmariant Keypodnts
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SIFT Matching based on distance
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Lowe's Ratio Test

Algorithm:

1.First, we compute the distance between feature f, in image one and all the
features f; in image two.

2.We choose feature f_in image two with the minimum distance to feature f; in
image of one as our closest match.

3.We then proceed to get feature f the feature in image two with the second
closest distance to the feature f.

4.Then we find how much nearer our closest match f_ is over our second closest
match f, through the distance ratio.

5.Finally we keep the matches with distance ratio < distance ratio threshold.

CAP4453 9



Lowe’s ratio

$#%# Ratio test

matches = matcher.knnMatch({descsl, descsz2, Z2) $cach feature descriptor is matched to n number of closest neighbors. (n=2 in this case)
matchesMask = [[0,0] for i in range{len{matches)})]
gxrc pts = [1
dst pts = [1]
good=[]
Sfor i, (ml,m2) in enumerate (matches): £ esach keypoint of the first image is matched with a number of keypoints from the second image.

$# We keep the 2 best matches for sach keypoint (best matches = the ones with the smallest distance measuremsent) .
$# Lowe's test checks that the two distances are sufficiently different.

$# If they are not, then the keypoint is eliminated and will not be used for further calculations.
= if ml.distance < 0.7 % m2.distance:

good. append (ml}

matchesMask[i] = [1,7]

## Notice: How to get the index

ptl kptsl[ml.queryIdx].pt

pt2 = kpteZ2[ml.trainldx] .pt

Erc_pts.append(ptl)

dst pts.append(ptl)
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Lowe's Ratio



Ransac

RANdom SAmple Consensus

CAP4453 12



RANSAC (example applied to linear
regression)

Problem: Find the best fitting line



RANSAC (example applied to linear
regression)

Problem: Find the best fitting line



RANSAC (example applied to linear
regression)

Problem: Find the best fitting line



RANSAC (example applied to linear
regression)

¥

Let’s pick those 2 points to make a line



RANSAC (example applied to linear
regression)

For those 2 points, 3 points are inliers



RANSAC (example applied to linear
regression)

>

Randomly pick other 2 points, 3 points are inliers



RANSAC (example applied to linear
regression)

>

Randomly pick other 2 points, 6 points are inliers



RANSAC (example applied to linear
regression)

We pick the set that have the largest set of inliers




RANSAC

B ' Ransac result - O X




Questions?
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