Connected Components

(R. Jain et al., section 2.5)
- A set of piels in which each p&l is connected to all other jgis is called a con-
nected component.

Definition: A pixel p O Sis said to be connected ¢p Sif there is a path fronp
to g consisting entirely of pils of S.

- A component labeling algorithm finds all connected components in an image and
assigns a unique label to all points in the same component.
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* Recursive algorithm

- Let is assume thatgmn pixels hae te \alue 0 (black) and that background pix-
els hae te \alue 255 (white).

(1) Scan the image to find an unlabeled Odband assign it a melabel L.
(2) Recursrely assign a label L to all of its O neighbors.

(3) Stop if there are no more unlabeled GefEx

(4) Go to step 1.




» Sequential algorithm
- The sequential algorithm usually require® fgasses er the image.

- It works with only two rows o an image at a time.

(1) Scan the image left to right, top to bottom.

(2) If the piel is 0, then:
(2.1) If only one of its upper and left neighbors has a label, thenthegdabel.
(2.2) If both hae the same label, then cpthe label.

(2.3) If both hae dfferent labels, then cgpthe uppers label and enter th
labels in the equalence table as equalent labels.

(2.4) Otherwise assign awéabel to this pigl and enter this label in the equ
alence table.

(3) If there are no more ks to consideithen go to step 2.

(4) Find the lavest label for each equalent set in the equalence table.

(5) Scan the image. Replace each label by tlwedblabel in its equalent set.




» Region boundary

- The boundary of a connected compongrnis the set of pigls of S that are adja-
cent to background.

- In most applications, one amts to track pigls on the boundary of agien in a
particular order (e.g., clockwise).

(2.1) Setc=s
(2.2) Letb be the west 4-neighbor sf(background pigl)

(3) Consider the eight 8-neighbors@fstarting withb in clockwise order:
Ny, .., Ng

(4) Choose the firgt; such than; 0 S

(4.1) Setc=n,
(42) Setb=ni_1

(5) Repeat steps 3 and 4 ui@is




