BIXi7 Food-Fil #T2IE® 0/&8 HEX 0/0|X| Labeling ¥IEIE 337

v Zl¥ Flood-Fill ¢ &g o] &3l
A -3# olu|A| Labeling ¢ &=

2 = -2 8 Fx oo og"

2 o
B wEME olas g4 B BNoiM A5 AEHE MBS Labeling ¥nEEE Al zeHE Labeling ¢nlZe 7|&e
Labeling 7+ 9¥ £39 Equivalent Label Merging/Orderinge] ¥ 28% ggon] vlg732 Flood-filing®] 213te] 1 passel Labelinge] o]

FolAt}, B9 Gray-level olviAle] tisME 414 249 + o, HIPR Image Library® o2 4498 A 7|29 uwhinc) 26 o|4
ol HE 3 58 HYch

Adaptive Image Labeling Algorithm
Using Non-recursive Flood-Fill Algorithm
Do Hyeon Kim'- Dong Koo Kang': Eui Young Cha'!

ABSTRACT

This paper proposes a new adaptive image labeling algorithm for object analysis of the binary images, The proposed labeling algorithm need
not merge/order of complex equivalent labels like classical labeling algorithm and the processing is done during only 1 pass. In addition, this
algorithm can be extended for gray-level image easily. Experiment result with HIPR image library shows that the proposed algorithm process

more than 2 times faster than compared algorithm.
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2. Connected Components Labeling Algorithm

2.1 Classical Connected Components Labeling Algorithm
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{E 1> Sequential Connected. Components Algorithm using
4-connectivity

1, Soon the image left to right, top to bottom
2 If the pixel is 1, then

(@) If only one of its upper and left neighbors has a label,
then copy the label

(b) If both have the same label, then copy the label.

{(c) If both have different labels, the copy the upper’s label
and enter the labels in the equivalence table as equiv-
alent labels.

(d) Otherwise assign a new label to this pixel and enter
this label in the equivalence table.

3. If there are more pixéls to consider, then go to step 2.

4 Find the lowest label for each equivalent set in the equiva-
lence table.

5 Saun the picture. Replace each label by the lowest label in its
equivalent set.

22 SEL(Simple and Efficient Labeling) Algorithm
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for(k =1 ; k <= nLabelCount ; k++) {
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}
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// Recursive flood-filling
flood_fill(int x, int y) {
if( read_pixel(x, y) == TARGET_VALUE ) {

write_pixel( x, y, FILL_VALUE ) ;
flood_fill(x-1, y) ;
flood_fill{x+1, y) ;
flood_fill(x, y-1) ;
flood_fill(x, y+1) ;
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(& 2> NFL ( Non-recursive Flood-fill Labeling ) Algorithm

1. Set label_number 1
2. Saon the image left to right, top to bottom
3 If the pixel was not visited and its value pixel(x, y) = target_
value, then
Execute Non-recursive Flood~filling Algorithm routine
Increment label_number
4. If there are more pixels to consider, the go to step 5.

{(E 3) Non-recursive Flood-filling Algorithm

1. Set target_value as pixel (x,y) value

2. Set current_position as pixel (x,y) position

3 Set end_position as pixel (x,y) position

4. Set current_position as Visited

5. Set current_position's pixel value to label_number

6. If one of current_position's 4/8 connected position was not
visited and its value pixel (x,y) = target_value,

then
(a) set return_position of correspond neighbor pixel as
current_position
(b) set current_position as correspond neighbor pixel’s
position
else

reset cyrrent_position gs current pixel’s return_position
7. If current_pixel equals to end_pixel then exit
8 Go to step 4.

4. Adaptive NFL(Non-recursive Flood-fiil Labeling) for
Extended Approach
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(E 4> Adaptive NFL Algorithm

L Set label number 1
2. Scan the image left to right, top to bottom
3 If one of current_position's 4/8 connected position was not
visited
and vaiue | pixel (x,y) - target_value | < T, then
Execute Adaptive Non-recursive Flood-filling
Algorithm routine Increment label_number
4, If there are more pixels: to consider, the go to step 3.

{E 5> Adaptive Non-recursive Flood-filling Algorithm

1. Set target_value as pixel(x,y) value
2. Set current_position as pixel(x,y) position
3 Set end_position as pixel(x,y) position
4. Set current_position as Visited
5. Set current_position's pixel value to label_number
6. If one of current_position's 4/8 connected position was not visitea
and | pixel(x,y) -~ target_value | < T, then
(@) set return_position of correspond neighbor pixel as
current_position
(b) set current_position as correspond neighbor pixel 's
position
else
reset current_position as current pixel 's return_position
7. If current_pixel equals to end pixel then exit
8 Go to step 4.
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5. Experiments
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6. Conclusion and Future Work
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