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Abstract: In this paper, we have explained the study on the performance improvement of Active Net that has been
researching up to now in the Sumi Laboratory. As Active Net can take out the image-information from the image
as the net model itself, it can extract the target from image that involves the information in the image. However, in
case of extracting by Active Net the region from the image, the problem existed that it couldn’t catch the target,
though target area was in the image edge and covered with an initial net. In addition, as it was necessary for one
net to one object, the same operation was needed to the plural objects. To the solution of such Active Net’s
problem, we have developed the methods to use the (1) histogram, (2) All-Image DCDAM, (3) All-Image
BL-DCDAM. For each method we have described the fruits of study.
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Figure 2. Color Input Image
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Figure 3. Color Similarity Map by Figure 2
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Figure 9. Targets are two exist in input image
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Figure 10. Execution of devide the Active Net in quarters (iteration=1)

0110 00000000000 (teration=10000)
Figure 11. Result of devide the Active Net in quarters (iteration=10000)
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Figure 12. Result of devide the Active Net in nine (iteration=1)
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Figure 13. Result of devide the Active Net in nine (iteration=10000)
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Figure 14. Color Input Image
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Figure 15. Color Similarity Map by Figure 4
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Figure 17. Binarized image of color similarity map with histogram
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Figure 18. Result of Active Net initial arrangement by histogram
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Figure 24. Execution result of Active Net
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J20 000000000 oooooooooon
goooobooooboooooooooooooobooa
oooooooooooooooooooooooo
® Active NetD O O

godooooooooooobooooboooood
Active NetOD O OO OO OActive NetO OO OO O QOO
ooodoouoooooooooooooooooog
goooboboooobooobuooobuoooobooa
gooolooooooodoooooobobommooa
oo oooooooooooogoog
Joodoouoooooooooooooooooog
gooooboooobooobouooobooooobooa
gooooboooobooooboooobobooooobooa
Active NetO 0 00000000000 Active NetO
oooduoououoooooooooooooa

Jod320000fddoooooooooooon
Active NetD D 00D O0O0D0O0OO0O0O0O

0330 0000000000000 00OO Active Net
Figure 33. Arranged Active Net by candidate unit group

® Active NetD 0 O

0O000All-Image DCDAMO O OOOO0OOOOOO
O00000000Active NetOOOOOOOOOOOO
0000000000000 00D00000 Active Net

gooooooo Dboo

oboobo0ooooboobooboboboooseoogonog
O0000000034000330000000 0 Active
NetOOOOOOOODOO

6.4000000000000000

oobOo0o0ooboo0oOoedox 4800 0000000OO
coooboooobooooboooooooooobooon
Oo0o000o0Oo0oo0000r=154=7000000000
oosSOMOOOOOOO2x 200000000
55,0000 000DO000DOO0OO0ODOOODbOOOO
oo

& d

034000000ActiveNetDO DO OO0
Figure 34. Execution result of arranged Active Net

ooo0oooooooooooooooooo.oo
000000000000 All-Image DCDAMO OO OO
Jodooooooooooobbobobobooooooo
O0000D0000OOActive NetOOOOOOOOOO
0000000000000 000003%0000035
Ooooooooooooog ABCOOO

a U000O0O0O0O0O0O0OOOODOODOOOO

b. 00 0 U All-Image DCDAMO 0 0 0 O

¢. All-Tmage DCDAMO O 0 0O 0O O Active NetO O O

goodooooooogo
000000000000 o00ooDooOoABOOOO
Oo000oooooooooooooocoooooo
jdoouooooooood

oo oooooon
0000o000000o0o0o0o0ooooooooooo
00000000000000ooooooooooo
OOActive NetO OO OOOOOOOOoOoooooO
oo ooooooooon

00000oo0oo0ooooooooooooooooo
000000000oo00o0oooooooooon
0300000000000 000000DO0O0OO0
0000oo0o0o0oooooooo

0O3¥@UODDO0ODDO0O00DDO0OOOUO0ODOOOO

— 34—



00000000ooooooo ActiveNetDDOOQOQoooooooog

0000000000000 00D000000000
00000000000 0Active NetO DO OO ODO
000000000000 0000000oooooon
0000000000000 00000000000
000000000000 0000000000000
0000000000000Aective NetOOODOODO
0000000000000000000000000
000000000000000o0o00
0oooooMopooooo0O00O0Os3s00000
000000000000000ooo0o0oooooon
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000o0oo00oooooon
000000000003k @Bal0oooooooon
0000000000000 00000000mMO00
O20000000000
000000002.8GHzO CPU,0 GBO RAMO
000000000000000000Aective Netd O
0000000000000 D00000O0s 0000

oooo

6.50 0000 DCDAMOOO0OOOOOOOOOOO
god

O000OOActive NetO OO DO OOOOOODODOOO
gobogboobbuooboobboobooboo
gbobooooobobobobobooooogoo
O00000o0DoOoOooAll-Image DCDAMO OO O
O0Active NetO DO OO OO0O0O0O0OO0O0OOOOOO
Oo00ooooooobCbAMOOODOOOODOOO
gbooooon

gboobobobooooobooboboboboooo
gobooboobbooboobboobooboo
gobooboobbuoobooobooboobooo
OO0O0OUODODODOActive NetOOOOOOOoooonQ
oMmooobooboboboboooooooooobogoo

goboogoboobbooboobbooboon
goboobooobbuooboobobooboobooo
oboboooooooboobobobooooon

;€36 € ; &

(Input image A) (A-a)

(A-b) (A-¢)

VO

(Input image B) (B-a)

(B-b) (B-c)

it
O

(Input image C) (C-a)

(Cb) (C-¢)

03s000000000000000000000000000 ActiveNetDOOOOOO
Figure 35. Results of All-Image DCDAM and Active Net execution results




b
g€

()
i
(5
w

|
‘ 'u}_ .’t

huak s

(@t 2 N7 T LHAUT K2 HEERER

= 7.

"
-

=

FFE 2 D TFEIZ L D HEERER & fitiRs R
g3000ooooobooonbboOonag
go0ooooooooooooobo
Figure 36. Estimation by Histogram (a) and
execution result of study No.2 (b)

000000 Al-lmage BL-DCDAMO O OO OO

0000000000000 00Active NetO OO O
oooooDCDAMO O OOOOOOOUODOOOO
J00d0o0ooooouoouoooogoooooooo
goooobooooboooooooooooooobooa
0oodoouoooooooooooooooooog
oooooood

0O000O00All-Image DCDAMO O OO0 OO
DCDAMUO 00000000 DOO0DOO0DOO0OOO BL-
DCDAMUOUOOOOOOOOOOd

0000000000 oUooooooooooo
goooobooooboooouooobouoooobooa
godooobooooboooooooobooooobooa
oooo

7.10 DCDAM O OO O
000000000 DCDAMO O OOOOO SOM
0000000000 BL-DCDAMPID OO OOOO

gooooooo Dboo

ooooo®oooooooo
ooooooopoooDbCbAMOOOOODOOOO
oogoooooosoMOOoOoOoOoOoooooooo
coooboodooboboooboooooooOoooboOooon
oooooOooOoooooooooosoMOOoOonOon
ooooooooobooooboooooooooobooon
cooooooboooobooooooooooooon
cooobooooobooboooobooooooooooboooon
cooooooboooooboooooooooooboooon
oboooobOooboobOooooobobooboboooboo
oo
gobooooooooooocooboooooboocooon
oooooooooosoMOOoOoOooOoOoOoOoOoOon
0000000000000 000 BL-DCDAMO O
oooooooosoMOO0ooooooooooon
cooooooboobooobooooooooooboooon
coooboooooboobooooboooooooooooboooon
ooooooooooOoooooooooood BL-
DCOAM OO 0OO0O0ODOOODODOOO0ODO0OO0OOOOO
0o0o0o0o0o00oooooooooo DCDAM O BL-
DCDAMUOO0DOOOOOOOOO

7.20 BL-DCDAM O O

DCDAM OO SOMOOOOOODODOOOOOOOO
Oo000o00o0oooooooooosoMOOOoon
coobooooobooooboooooooOoooboOooon
000000000000 0oooooooooo soM
coooboooooboobooooboooooooooooboooon
oobooooooooooobooobooooooo
soMOOOooOooOooOooooooooooooo
Ooo00ooOooooooooooosoMOOoOooon
goooooogooooooooooo0oogo BL-
DCDAM O OO0

DCOAM O OO ODOOOOooOoOOoOosoMOOoon
coooboooobooooobooooooooooboooon
oooobooooobobooooooooooooooboooon
cooooooboooobooooboooon
DCoAM OO OOOOOSOMOOOOOoOOoOOoOO
coooboooooboooooooooooooooboooon
ooooooooobooooboooooooooooboooon
coooboooobobooobooooooooooboOooon
ooooo

e NpJooosSoMOOoooooOon

oooooooooooon
BL-DCOAM O OO0 O0O0O0O0O0O0O0O0O0O00O0O0O



00000000ooooooo ActiveNetDDOOQOQoooooooog

goosoMOO0O0O0O0OoooOoooOoOoOooOooon
gbobooooboooooooooboooooooono
ooboooooooooooobooooboooooDo
goboooboooooooooboooooboooooo
goboooobooooooooobooooooooono
goboooooooooboooboooboboos.io
ooo0o0oooooO00 BL-DCDAMOOOOOOOO
gooooo

1
m.(t+1)= w(x) =N
2R EN(t)

0000000 wxOOOOO0O0OO0O008.20000
00O000000e=20,6=020 000000000
od

w(x) (@, j1) 08.10

1
1+exp{0 alx 6)

7.30 All-lmage BL-DCDAM
Oo00doooooDCPAMOOOOOOOOOO
goodddooooooooooooo
O00oDCDAMUOOODOOUOOOOODODOOOO
0000000o0o0oouoooUUdBL- DCDAMO O
gl oooooon
0000000 BL-DCDAMOOOOOOOOOOO
o0o0o0ooooo0ooooooooooooooon
ool oooboboobobooo
JoodoodooDbDChbAMOOODOOOOOOOO
00o00ooo0o0o0ooooU0ooOooUooooooo
0000oo0o0o0oooo0oooooooooon
gooooogo
doddddooooooooooooooooooo
000 BL-DCDAMO0OOOOOOOODOOOOOG.3
0000000000000 oooooouoge.30d
goodo0ooooooboobooobooe.3000OO0O
oo

wx)= 08.20

7400000000 ooooooo
0000000000 0e40x 480000 0000O0OO
0000ooo0o0o0ooOoo0ooOooooooooo
000o0oU00oUoooOr=15¢0 000000000
ool ooobobobobooo
JoodooDo0ooooooooosSoOoMUOOooooon
O25x 2000 0000007BO00MOo0ooooon
ooooooooooo
® All-lmage BL-DCDAMO O 0 0O O
O00000o0oooooooo0oooooo.oo
000000000000 All-Image BL-DCDAMO O

gdodoooOoOoQ0O0O0oQ0O0OO0OO0OOUOUbOUUUOooo
D000000000000Aetive NetO D OO OO
doooooooooboobooooobooogo’3rgo
0003700000 0ooooooonoooABOOOO
00000000000 DDO0OActive NetUO OO OO
000000000000 00000O0o0o0ooao A,
BOOODOOOOOOOoOoOoooooooooooo

ooooooooooo0 @®MUOo0O00oooooo
jddooooooooobobbobobobbboboo
oo bobobooboboooobooo
gooooOopoOoOoOoOoOoOoOoOoOoOoooUoooooo
gooooooo

® All-lmage DCDAMO All-image BL-DCDAMO 00 O O

a

All-Image DCDAMO All-Image BL-DCDAMUO 0O O O
000038003700 00 @(MmOODODOAlInage
DCDAM OO0 0OO0OO0O0ODOOOOODO O Active Netl O
oo oom3soooooooon
gdooooOoOoQoUoOoOOo0OO0O0oOUOUbOUUOoOoo
O000000000000000Aetive NetD 00O
oo bobobooboboooobooo
ooo

000oopoo3700ooooooooonD mmooo
O All-Image BL-DCDAMO OO 0O0OGOOOOOOOO
djddooooooooooboboboboboboooooo
O O All-Image BL-DCDAMUO O O O All-Image DCDAM
gdoooOoOoOoOoOooOoUoobooooood

7500000000
0000000000000 0Al-Image DCDAMO
All-Tmage BL-DCDAMO 0000000000000
00000000000000000000 M0 0BL-
DCDAM OO OODOOOSOMOOOODOOOOOOO
000@O00000000000ooooomo
gooosoMOO0O0O00O00000000O00DOO0
soMUOO0DU00D000000o0oooooooon
00000000 BRPMopoooo0o000o0O0nono
oooooooooooon

ooooog

O00O0OOActive NetOODODOODOOOOODODOOO
coobooooobooobooooooooooboooon
obOoobOooooooOooobooboboooboboooo
oo0oooo0m1Mo0o0oooooooom2rAll-
Image DCDAM (O 30 All-Image BL-DCDAMO 0 0 O O



gooooooo Dboo

00

£

L~ > 7 (b)
Gt 347 B 508 )

@]
Q
K
AJ1it% (a) R~ » 7 (a)
(O RERERA ek i),

AJymifg(a)izxt L To A S i@z xt L To

PG AR

Active Net |Z & 2 Hifi i 5t

A bk LT o
PEAE T RER

ASmig®mIcx L To
Active Net (2 1 %l i 5

O3700ooo
Figure 37. Results of All-Image BL-DCDAM and Active Net execution results

0380 All-Image DCDAMO OO 0O0O0OO
Figure 38. Experimental result by All-Image DCDAM

gbobooooooboob3soooobooooobooon
gooooobobbbbooooooooobboboo
SsOoMOOUOOoOooOoOoooOoUoooooDooooDo
goobood
gooboobbooboboobbooobooobpboon
O0O00OOOActive NetO D OO OO ODO0Oooood
gooog
gobooboboooboobbooboobboon
goboooobooboobobooboobbooobg
goobobobooooooobooobgo

gooo
(IloOoo0oO0Oo000000000O00-000070
0 00O 0 Vol. J-80-D-II, No.8, pp.2031-2046, 1997.

21000000000 CO00DCOODOODOOODO
00000000l OooOoOO0 Vol.84-D-IO No.6O
pp. 855-866, 2001.

Bloo0o0oO0oooOooUooooOoUooomoOooo
“goboobooboobooboboobooboo
OO0000000O0O0Oooo"d0o0oodvVole 90-D,
No.2, pp.494-502, 2007.

4] 000000000 O0OOO0OO0OOODOCOODOO
oogooooooooboboborocooon
Vol.J87-D-II, No.10, pp.1887-1920, 2004.

[5] M. Kass, A. Witkin, and D. Terzopoulos, "Snakes: active
contour models," IJCV, Vol.1, No.4, pp.321-331, 1988.

[6] D0 0000ODDOO0OD 00000 ODODO Active Net
000D000ooDoo0oo,"0o0000oo0odoool
45, No.10, pp.1155-1163, 1991.

[7100000000DOC0O0DOO0DOOOB 000
obooobooboboooboobuobooboo
0000000000000 0000 Voll76-D-I1,
No.2, pp.368-373, 1993.

Bl 0000000 0ODOCOO0O0ODOO0ODOon oooDo
JodoooopoooooDbDSAOO0OOOOOO
oooo"oooo, Voll83-D-II, No.10,  pp.2017-
2029, 2000.

[9] P.Doucette, P.Agouris, A.Stefanidis, and M. Musavi,
"Self-organized clustering for road extraction in classified
imagery", ISPRS Journal of Photogrammetry & Remote
Sensing 55 pp.347-358, 2001.




00000000ooooooo ActiveNetDDOOQOQoooooooog

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

Y. V. Venkatesh, S. Kumar Raja, N. Ramya, "Multiple
Contour Extraction From Graylevel Images Using an
Artificial Neural Network," IEEE Trans. on Image
Processing, Vol. 15, No. 4, 2006.

H. Shah-Hosseini, R. Safabaksh, "A TASOM-based
algorithm for active contour modeling," Pattern Recog-
nition, Vol. 33, pp. 1239-1250, 2000.

Fukuya Namba, Yasuaki Sumi, Takuya Ueta, Noboru
Yabuki, Takao Tsukutani, "A Study on Road Sign
Net," The 22nd ITC-
CSCC2007 Proceedings, Vol.1, pp. 267-268, 2007.
gooobobobboooobboboboboooooo
ooboo oobboooboooboooboo
000000000o0ooOo"0D0oO0g PRMU9Y-
212, pp.61-68, 2000.

Y. Matsuda, Y. Sumi, D. Kataoka, M. Ota, N. Yabuki,
Y. Fukui, S. Miki,
Criterion to the Active Net in Two Steps," ISCAS2000,
pp-V313-V316, Geneva, Switzerland, 2000.
oobooboobobooobooobuobooooboon
oooooDbOo0oD oobobooobobooooo
gooooooobr ooy oooooboboo
0000000000040 pp.171-175, 2004.
goooogoooobooboboobo*ooo
oboobooooobOoobooo*ooobooo
gocoooood
ooobobobobobobobobob oo
goobobbooooooobbooooooooboo
00"000000000000DDOO0PRU9S-
179, 1995.

S. Osher and J. A. Sethian, "Fronts propagating with

Recognition Using Active

"Proposal for a Convergence

[19]
[20]

(21]

(22]

(23]

[24]

[25]

curvature dependent speed: Algorithm based on Ha-
milton-Jacobi formation," Journal of Comp. Physics,
vol.79, pp.12-49, 1988.

T.Kohonen,* OO OOODOOO", Springer, 2005.
goboooobboobobbooobboopDoooo
gbo0oboobOooboobOoboooboorobo
00 CAS2002-1290 pp.27-32, 2003.
goboobooboooboobobooboobooob
dodoooooomSoMOodoooooooo
ooooobobobobobooboboroo2o0 DOOoDO
OO00D0O00O0OO0oO0oOoOoO0O OO0 pp.247-252,
2007.
goooooooooboooboobooooobboboo
00 oo0oobbO0o0oooboboboooooo BL-
DCODAM O OO0 020 D0OO0O0ODODOODODO
000DO0O0O0 OO0 pp.247-252[0 2008.

F. Namba, Y. Sumi, T. Ueta, N. Yabuki, T. Tsukutani,
"A Study on Improvement Extraction Stability of Active
net Using All-Image BL-DCDAM Introduced BL-
DCDAM," The 23" ITC-CSCC2008, pp.477-480, Ya-
maguchi, Japan, 2008.
goooooooooboooboooooboboboo
B boobooobooooooboooboo
J00d0ooooooo SOM20 FPGA OO 0200
ooooooooooooboobooo ooo
pp-517-52200 2007.
gopoooobooobboooBobooooo
gooobooboooboobooboroboobo
000000000 No.1670 pp.87-9600 1994.

gzooo00oonooon



