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Proposal and Evaluation of Fast Image Cutout
Based on Improved Seeded Region Growing

Tatsuvya Kryono, ! TakaniRo HAvAsHI, 2*2
RIKIO ONATIL 2 MASAHIRO SANJOT? and MASAYA MoORiI'3

In this paper, we propose and evaluate a method for Fast Image Cutout using
improved Seeded Region Growing. The starting point for the method is Seeded
Region Growing, which divides an image into foregrounds and backgrounds by
growing the initial foregrounds and backgrounds represented by user drawing
lines to the neighbor pixels. To improve the precision of Seeded Region Grow-
ing for images including enclaves, the method adopts a threshold condition. In
addition, to improve the precision of Seeded Region Growing for images includ-
ing texture patterns, the method estimates foreground colors and background
colors from initial foregrounds and backgrounds and decides growing-priorities
for each neighbor pixel depending on the esimimated colors. We propose a new

00 Oibi2

data structure for the method, and could achieve speed up. The experimental
results have shown the method has the same processing speed as traditional
methods and has better precision than traditional methods, when we input
small area of initial foregrounds and backgrounds such as user drawing lines.
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Fig.1 Left: Example of a target image and lines. Solid lines mean foreground. Dotted lines mean
background. Right: Example of an output mask image. White region means foreground.
Black region means background.
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Fig.2 Left: Example of a target image. Right: Example of Trimap. White region means initial
foreground. Black region means initial background. Grey region means unknown region.
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Fig.3 Expression of an image by a graph.
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Fig.4 Example of enclave.
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Fig.5 (a): Target image. (b): The enlarged image of the rectangle in (a), without cost
accumulation. (c): The enlarged image of the rectangle in (a), with cost accumulation.
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Fig.6 (a): Target image. (b): Correct image. White region mean foreground. Black region means
background. Grey region means mixed region. (c): Input method 1. (d): Input method 2.
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Table 1 Accuracy comparison of Input method 1.
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Fig.10 Result of Input method 1. (a): our method (Hybrid Queue). (b): our method (Priority

Queue). (¢): our method (without dealing with enclave). (d): our method (without dealing
with texture). (e): Seeded Region Growing. (f): Lazy Snapping. (g): SIOX. (h): Random
Walks.
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Fig.11 Result of Input method 2. (a): our method (Hybrid Queue). (b): our method (Priority

Queue). (c): our method (without dealing with enclave). (d): our method (without dealing
with texture). (e): Seeded Region Growing. (f): Lazy Snapping. (g): SIOX. (h): Random
‘Walks.
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Fig.12 (a): Target image. (b): Correct image. (c): Input method 1. (d): Result of Input method
1. (e): Input method 2. (f): Result of Input method 2. (g): Result by Lazy Snapping. (h):
Result by Siox.
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(b) (c) (d)

(a)

(® (2) (h)

(e)

) (@)
013 000 (Hybrid Queue) 000000000000 (a)dJ00000(b)000000O (¢)0 Trimapd (d)0
000 (DDO0o0D000)d(e)d 000 (Hybrid Queue) w = 00(f)0 000 (Hybrid Queue) w = 0.50
(g)0 000 (Hybrid Queue) w = 1.00 (h)0 000 (Hybrid Queue) w = 1.50(1))0 000 (Hybrid
Queue) w = 2.00 (j)UO OO (Hybrid Queue) w = 3.0
Fig. 13 Exapmle of dealing with enclave. (a): Target image. (b): Corecct image. (c): Trimap. (d):
our method (without dealing with enclave). (e): our method (Hybrid Queue) w = 0. (f):
our method(Hybrid Queue) w = 0.5. (g): our method (Hybrid Queue) w = 1.0. (h): our
method (Hybrid Queue) w = 1.5. (i): our method (Hybrid Queue) w = 2.0. (j): our method
(Hybrid Queue) w = 3.0.
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014 D00 (Hybrid Queue) 0000000000000 000(2)000000(b)0000DO(c)0
TrimapO ()0 000 (00000000 D)0(e)J000 (Hybrid Queue)
Fig. 14 Exapmle of dealing with texture. (a): Target image. (b): Correct image. (c): Trimap. (d):
our method (without dealing with texture). (e): our method (Hybrid Queue).
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Seeded Region Growingl (e)0 000 (Hybrid Queue)
Fig.15 Example of failed Seeded Region Growing. (a): Target image. (b): Correct image. (c):
Trimap. (d): Seeded Region Growing. (e): our method (Hybrid Queue).

0000 Seeded Region Growing 0000000000000 0O000O00O000OOOO
000 00OSeeded Region Growing DO OO C'(¢) 000000000000
C'(t) = D(mean(R(s)),t) (20)

000 mean(R(s)) 000 R(s) 00000000000000000000000000
gboboooobcobooooooboooboOoo0obOoOoOoOoOoboOobOOoboOoOobOoOoOOoDo
goboooooboooooooobooooooooboboOobooOo0oobOoOoOoOOoOobboooDoo
gooobooboooooooobooooooooobooboooOoobooobooOoOoboOooooDboObo
0000000000 (0 15(e)0

0100200000000000 Lazy Snapping0 000000 10000 2000
000000000000000000000O000000 11(f) O Lazy Snapping 00

(© 2009 Information Processing Society of Japan



3245 0OO0OO0OO0OO0O0OOOOOOOOCOOOOOCOOOOO0OO

ooooooooo IO(f)DDDDDDDDDDDDDDDDDDDDDDDDDDDD
000000000000 12() 00000 12(g) 00 12(2) 0000000 12(e) 00
0000000 Lazy Snapping0 00000000000 12(g) 00O Lazy Snapping O
gobooboboobooboobobobobboobo0obooboboboboobobo
goboboooobooboooobooboobbobboobDoobboOobDoobooo
goobooboobooboobobobobbo0obooobDoboobooboobooo
gobooboboooboooboobooboobooobobooobbooboobooo
O0oooooooooo 12(hHm

0100 200000000000 SIOXOOOOOOOD 10000 20000000
0000000000 00U00o0o0o0oO0O0oO0oUOo0OOOO 11(g) o SsIOXDoOooo

0000000000oo0o0ooO0oUOU0 o0O0UDO0OOO0O0ODODOOULOU 12(h)000OD

012(h)00 12(a) 0000000 12(e) 000000000 SIOXO0O0O0DO0O0D000OO
000 12(h)00 SIOXOOO0O0O0000000000000000000000000
0000000000000000000000000SIOX0000000000000
000000000000000000000000000SIOX00000000000
00000 Color Signature 10000 00000000000000000000000
000000000000000SIOXO0000000000000000000000
0000000000000000000000000000000000000000

gobobooooooooobobobobooboooooboobobobobobooooo

gobooboobooboboobuoobobbooboobooboobbobooboboo
000000000o0oooOoooo 12(hHm

020000020000 Random WalksJOOOOOOOOOO0O0O0O0O0O0O0O0 FO
000000 (Hybrid Queue) IO 0000D0OO0O0O0OOO0OOOOO FOODOOOOO
goboooooog

0000000000 11(h) 0000 Random Walks 00000000000 10 (h)
gbooobooobooooooob 20000000000 O0ObOOOOOOOObOOODOO
0000000 1600000 16(d)00 16(x) 0000000 16(c) 00000000
0 Random Walks 000000000000 16(d) 00 Random Walks OO0 0OOO
goboooooooooooooobooooooobooOooOoOoOooooboOobocOoOooooDooOboOoo
00000000000000Random WalksDOOOOODOOOOOOOOOO0OO0OO0OO
0000000000000 000O0OD0O0000b0O0000Random WalksOD 3000

000oooooog Vol 50 No. 12 3233-3249 (Dec. 2009)

(d) (e)
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WalksO (e)0 000 (Hybrid Queue)
Fig.16 Example of failed Random Walks. (a): Target image. (b): Correct image. (c): Trimap.
(d): Random Walks. (e): our method (Hybrid Queue).
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Fig.17 (a): Target image 1. (b): Target image 2. (c): Target image 3.
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Fig. 18 Performance comparison using Target Image 1.
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Fig.19 Performance comparison using Target Image 2.
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Fig.20 Performance comparison using Target Image 3.
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