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A SimpleFeatureDetectionProcess
in whichwedetectthecoordinates ofcornerlike
entitiestohigh subpixel accuracy

1 COMPUTE IMAGE GRADIENTS
Usethefivepointcentral difference operator
Convolution kernels

Ky Hz Yog Kx YzL I 8 O 8 I

Iy I Ky Ix I Kx

2 COMPUTE STRUCTURE TENSOR GRADIENTMATRIX
AT EVERYLOCATIONWHEREWINDOW FITS

NGy EEIE EE Ix4
ZE IxIy If If

Note in orderto avoidthemagnitudes ofthese
valuesbeing dependent on windowsize wecan
averageoverthe windows instead ofsumming

3 COMPUTE MINOR EIGENVALUEOFSTRUCTURE
TENSOR AT EACH LOCATION

min
trcNJ VT 4det.CI

2
This valveindicates bidirectional texturedness

4 PERFORM NON MAXIMUM SUPPRESSION
ONTHE EIGENVALUE IMAGE
a Firstfilterwith local213maxfilter
Ix M14717 Imax

b Then suppress Getto 0 wherever the
signalvalve on the local maxoutput

JCxy
if It 4Y ImaxCxy

suppressed IxCXy otherwise
image










































































































5 USETHE FORSTNER CORNER DETECTOR
TOLOCALIZETHEACTUAL CORNERCOORDINATES
FROM EACH WINDOW
Only run on windows around points in J
whichhavevalvesabovesomethreshold

Solve AE b for Ii

E it d
A x b

use x y coordinatesfromthefullimage
A is symmetricpositivesemidefinite Luseefficientsolver

faintherienaminminitisimmasEieweannownhaiemastiniat
let'smatchcorners acrossourUet'ssaytwo images

A Simple Feature Matching Process
inwhich wecompare windowsaroundeach corner
tofindmatches in a one toonefashion

F t
1 BUILD CORRELATION COEFFICIENTMATRIX
Foreach window in image 1 compute thecorrelation
coefficientbetweenthatwindowandeach window
in image 2 Storeall results inmatrix
windowaroundeverycornerpointineachimage
eachcorrelation coefficientshouldbe EL l I
greatervalue bettermatch
wiwi wnY m cornerswindows in image 1

yaone
n cornerstwindows in image 2

values
won

Also create a binarymaskmatrix of thesame
shape asthe correlation coefficient CC matrix
andinitializeall valuestoTrue
















































































2 PERFORM ONE TOONE MATCHING
Forone to one matching wewillusethe Russian
greedygrandma heuristic thenextbestmatchshould
bemuchworsethanthebestmatch

Repeatuntil themaxvaluein themasted CC
matrix is E the similaritythreshold

a Findthebestmatch i.e theelementwiththe
maximumvalue in themaskedCCmatrix

b storethatvalveandtemporarily replacetheelement
with a 1 in theCCmatrix

c Findthenextbestmatchaccording to
max maxvaluein samerow aselementMaxvalve in samecot aselement

notamaskedoperation

d Setthevalue oftheelementbackto itsoriginalvalue

e if11 chestmatchrawe g11 nextbestmatch awe distanceratiothreshold

storethefeaturematch
else
match is notuniqueenough

f In themasksetall values inthebestmatch's
rowandcolumn to False
we're nowdoneconsideringthesecorners windows
whetherwefound a goodmatchwiththem ornot

Presumably Wenowhave a setofdecentmatches7


