Region Growing

(Jain et al., section 3.5)
- The fundamental dveback of histogram-basedgien detection is that histograms
provide no spatial information (only the distutiion of gray leels).

- Regon-growing approachesxgloit the importantdct that piels which are close
together hee smilar gray \alues.

» Region growing

- Start with a single pigl (seed and add ne pixels slavly

(1) Choose the seed pix

(2) Check the neighboring ms and add them to thegren if they are similar to
the seed

(3) Repeat step 2 for each of thevhieadded piels; stop if no more peds can be
added.

(8 neighbors, predicatfZ — Zgoy| < 0. 1(max, —min,))
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- More than one seeds can be used.
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* How do we choose the seed(s) in practice ?

- It depends on the nature of the problem.

- If targets need to be detected using infrared images&mgle, choose the bright-
est piel(s).

- Without a-priori knavledge, compute the histogram and choose the gvaiMal-
ues corresponding to the strongest peaks (e.g., 1 and 7 in tleeeaddmple)

* How do we dhoose the similarity criteria (predicates)?

- The homogeneity predicate can be based grcharacteristic of of the gions in
the image such as

* average intensity
* yariance

* color

* texture

* motion

* shape

* gize
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» Region growing based on simple surface fitting

("Segmentation Through &fiable-Order Sudce Fitting", by Besl and JaitEEE Transactions on Pattern Analysis and Machine
Intelligence, vol. 10, no. 2, pp. 167-192, 1988)

- It has been suggested using a predicate that checks whether the error in approxi-
mating the piel data by some function is less than some threshold.

* A digital image is a set of quantized samples of a continuoasiyng func-
tion.

* The idea is fitting an appropriate weorder surdce (e.g., planar or
biquadratic) ger the image data of agmsn.

f(x,y,am= 2 a; X'y

i+j<m

* |f the errors are small, then we can conclude that thed pues belong to
the same g@on.

E(Ram= 3 [g(xy)-f(x,y,am)]’
(x,y)OR
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(1) PRartition the image into initial seedgiens Ri(o) (e.g., split the image in 7x
regions).

(2) Fit a planar model to each seedioa. If E(R(O) a, m) is small enough
acceptR 9 and its model; otherwise rej

(3) For each rgion, find all points that areompatible with the region by consid-
ering the neighbors of thegien (i.e., to &oid outliers).

cl =[x, y): (g(x, y) - F(x,y, 4, m))2 <e and , y) is a 4 - neigh-
bor of RI ]

(4) If there were no compatible points, than= m+ 1. If m > M, do not grov
Ri(k) further; otherwise, go to step 3.

(5) Form the nw regon R,(k+1) = R(k) [] C(k), refit the model toR(k+1) and
computeE(R(k U a, m)

(6) Compute the diérence error:

p® = E(R* a,m) - E(R¥, a, m)
(7) If p(k) < T4, gotogep 3.
8)m=m+1; If m> M, do not grav the region further

(9) Refit the rgion at the n@ model f (X, y, a, m). If the error of fit decrease

accept the ne model and go to step 3; otherwise, do notgtiee reyion further




» Some pioblems

- The main assumption of this approach is thgiaores are nearly constant in image
intensity

- This approach will not wk for non-smoothly arying regions (e.g., tetured
regions).

- More sophisticated approaches are required tovdlble more realistic intensity
variations due to shading.



