Region Merging

(Jain et al., section 3.4.1, 3.4.2)
- Regon meging operations eliminatealse boundaries and spuriougions by
meming adjacent ig@ons that belong to the same object.

- Merging schemes lggn with a partition satisfying condition (4) (e.g.gi@ns pro-
duced using thresholding).

(4) P(R) = True

- Then, thg proceed to fulfill condition (5) by gradually nggng adjacent image
regions.

(5) P(R L Rj)=False

(1) Form initial regions in the image.
(2) Build a rgions adjacencgraph (RAG).
(3) For each rgion do:
(3.1) Consider its adjacentgien and test to see if thare similar

(3._2) For regions that are similar (i.eP(R; [ R;)=True), mege them ang
modify the RAG.

(4) Repeat step 3 until nogiens are meyed.




-2

* How to determineregion similarity?
(1) Based on the grayalues of the @ons.

* Compare their mean intensities.

* Use suréce fitting to determine whether thegiens may be approxi-
mated by one suate.

* Use lypothesis testing to judge the similarity of adjacergiams
(assumes that the intensitalves are dran from a probability distrib-
tion).

(2) Based on the weakness of boundaries betweendiomse

» Region merging using hypothesistesting

- This approach considers whether or not togeexdjacent ggons based on the
probability that thg will have the same statistical disttibon of intensity alues.

- Assume that the graydd values in an image geon are dran from Gaussian dis-
tributions.

_(gi—w)?
e 202
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- We @an estimate the parameters of the Gaussian using Maximuehhlo&d:
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- Given two regons R; and R, with m; andm, pixels respectily, there are tw
possible gpotheses:

Hy: Both regions belong to the same object. The intensities are alinditmm
a sngle Gaussian distrittion N (g, 09):

H1: The rayions belong to diérent objects. The intensities of eachjioa are
dravn from separate Gaussian disttions N (1, 01) andN (5, 05):

- The joint probability density under,, assuming all piels are independently
drawn, is gven by:

myg+my 1 —(ml+m2)
p(gli gz, ‘e ,gm1+m2|HO) - iEIZL p(gl |H0) - (72—7[—0_0)m1+m2 € 2
The joint probability density undet ; is given by:
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- The likelihood ratio is defined as the ration of the probability densities under the
two hypotheses:

_p(91, 92, - - - Omrm, IHL) o™ 2
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- If the likelihood ratio is bel a threshold &lue, there is strong/glence that there
Is only one rgion and the tw regons may be meed.
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» Region merging by removing weak edges
- The idea is to combine twegons if the boundary between them is weak.

- A weak boundary is one for which the intensities on either sifler ¢hy less than
some threshold ;.

- The relatve lengths between the weak boundary and th®mneboundaries must be
also considered.

Approach 1
Merge adjacent gonsR; andR; if

W>_|_
S 2

whereW is the length of the weak part of the boundang S = min(S;, S,)
Is the minimum of the perimeter of thedwegons.




Approach 2
Merge adjacent gionsR; and R, if

W>T
S 3

whereW is the length of the weak part of the boundang S is the common
boundary betweeR; andR..
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Region Splitting

(Jain et al., section 3.4.3)
- Regon splitting operations add missing boundaries by splittiggores that con-
tain parts of dierent objects.

- Splitting schemes lgegn with a partition satisfying condition (5), fokample, the
whole image.

(5) P(R L] R))=False
- Then, thg proceed to satisfy condition (4) by gradually splitting imaggones.
(4) P(R;) = True
- Two main difficulties in implementing this approach:
* Deciding when to split a ggon (e.g., useariance, sudce fitting).
* Deciding hav to 9lit a region.

Regular Decomposition
(1) If P(R)=False, splitR into four quadrants

(2) If P is false on apquadrant, subsplit
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Region splitting and merging
(Jain et al., section 3.4.4)
- Splitting or meging might not produce good results when applied separately
- Better results can be obtained by interleg mege and split operations.

- This stratgy takes a partition that possibly satisfies neither condition (4) or (5)
with the goal of producing a gmentation that satisfies both conditions.

(1) Split into four disjointed quadrantsyaregon R, whereP(R;)=False

(2) Memge avy adjacent rgions R; and Ry for which P(R; L] Ry)=True;

(3) Stop when no further ngang or splitting is possible




split and mege thresholding

P(R) = Trueif
|z, — my| < 20; for 80% of the pirls inR;

(m;, o; are the mean and standardidéon of pixels in R;)



