Maximally stable extremal regions

x Extremal region: any connected region in an image with all pixel values above (or
below) a threshold

= Observations:
e Nested extremal regions result when the threshold is successively raised (or lowered).
e The nested extremal regions form a “component tree.”

s Key idea: choose thresholds 4 such that the resulting bright (or dark) extremal
regions are nearly constant when these thresholds are perturbed by +/-A

-2 “maximally stable” extremal regions (MSER)

[Matas, Chum, Urba, Pajdla, 2002]
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MSERSs: illustration

Agin
A, —
Ag 2
. A  —A
Local minimum of |—&2—24|_5 MSER
7

[Matas, Chum, Urba, Pajdla, 2002]
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Level Set
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Component tree of an image

[0/ of[o[o[ofo[o][o[o]o]o]o[o]0]0]
ofojo olofojofo|ofoO 00|0
oisslslstoloslslslorls vls

o[l o[o]o[o[o]o[o]o[o]o]

mmmmmmn
oofofofofofojofofofoofolo]o]
o[ ofofofo[ofofofofo[oJofo[o]o]

Local minima of sequence
A%A_/MM
A

0

OF A, A+1 K — MSERs

[0[o[o]o]ofofofofo]ofofofo]0]0
mnm.nnnnmnnnoom
0|00 ojojojojofo
Mﬂﬂﬂlﬂﬂﬂﬂllﬂo
[0]ofofofofoo[o[ofo[o[0]0
[0]ofo]ofofofofofofofofo]o0
Slx,v]>38
Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
onnnnan
Bﬂllﬂﬂﬂﬂﬂ
o fefefefefafile]e]
o [nfnfnlnfafife]e]
b ]nlnlnfnfalife]s]
b nfnfnfalsfi]i]r]
[ [nfnfnfa]s i ]0]r]
o = [ fafafc|c|c]
o [l - [N - [ < [ ||

Digital Image Processing: Bernd Girod, © 2013 Stanford University -- Image Segmentation 17



MSER: examples
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MSER: examples
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