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A fast 2D Otsu image segmentation algorithm based on particle swam

optimization algorithm

Huang Gang, Li Jun, Pan Jingui

(State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210093 China)

Abstract: The classic two-dimensional Otsu image segmentation algorithm is applied widely due to its content-independent

characteristic. However, it cannot be applied to real-time system for its high computation complexity. To solve this

problem, we present a fast two-dimensional Otsu algorithm, in which particle swarm algorithm is adopted to reduce the

computing time. Extensive experiments using real-world images show that our method evidently outperforms the classic Otsu

algorithm in segmentation time, while of comparable segmentation performance with the Otsu algorithm. Thus, the improved

algorithm satisfies the requirements for real-time applications.

Keywords: image segmentation; 2D Otsu algorithm; PSO algorithm

0 5

T}

&5 43 B0 1 PG 53 A A0 B ML o 4500 b o
TEE M S AR B SR R A R S B A G
AL BR . EMRAr ELR S ER B Ay T EAE S
B X3, A DX S JE — 0 K BE S0 A REAE 9 A
R A D i R — el T T A A5 TS 3 4
Ao BRI & KRG BE A ik Bk 2k 1
JLF, e HAC R 1 2 Potile 351 X0 R

I 75 B 8 :2009-08- 10 ; 4% [E H # :2009-10-23

ESMA :FKH KM T H (60533080) ,

FE—IEE B A UE (1984—
16 B AL R AL B E R, E-mail : ganghuang@ mes. nju. edu. cn,,

W22k /MR R T B B S
ik A, Hirp HAR %3 Otsu 78 1979 4R 31 H 1 it
K] 7 23 (IR ED Otsu B3 ) , FLA 808 i 4 1k
SrEIOR . B S YRR SRR A BTG
5, I Otsu B3 7E PG 20 B4R 20 T2

1 4 Otsu 55 vk HU% 18T RS B0 IR B3 45 8, T %
A I P45 5 2% 18] £ 253 18] £ L, 234 &1 45 v ) Mg s
oG8 R BB R B S R
R T Ao 18 A KO o TR 3 — 2 43 2 i Bl
HEAS BB S  — FR AT 4707 ¥ o Brink!T SRR T

), H o BUNB R RAETF AR SR R RV 5 BOE R L OF R R, R AT Y



378 FEEZEE % www. cjig. en

%16 4

2 YN PR T, KA R AR T 2 4
Kl Otsu B9k, 2 4k Owsu BIL AR TG EGB R
ZI 2 (B, B B R P s e . (A
SRR 2 4k Otsu VLAY B R) 52 4% B v, 3 B0 e ) A
NS S G2 =S ¢ S B - AR T I
NP TR 2 A S AL 1 4 B T, K
AT T 3B R 5 O A A 0 3 i
TS R A A 0 (4 R vk A5 R e, S B T 40 R Y
B 23 5 B I L AR AR A T U SR B 1 44
J5 2O W A 48 28 o F B A T, S T BRI
Besd 2 E 5 ) & 4 2 NP R B K-mean B3 5
Otsu B3 #REE T B /NN T 22 A E ), XF Otsu 55092
AT T Z 4, HA BB T i858 445 90
NSRBI K kAR 2 4 7 I B R
e o B BE , 3845 T 5 AR S0 A 2 1 o BUUR
A H R R

FEXHE R S5 A2 Y 2 4 Otsu 595 3L a2, AR
SCOR R BF 581 ok SR 2 4 Otsu 5303 119 4 1 1)
B, SEAAE R T 5 5A 2 4k Otsu 5335 AR 19 40 50 5%
B I BRI #8738 F s B W 2 T Sk o
MZER

1 Otsu @{EZX

1 4t Otsu 53502 i H AR5 55 Otsu $2 4, F HT K
G B 5 B R4S AR 50 28 8 2% i R Aok
A Bl o BB . %S e BT BRI
K BEG A I BE =2, I DL (B 22 5 0 4% K R
MR R I PR ARG SR — 2R S8 N T 22 ) 2R 1)
Ty 2% e U A S8 ) 5 22 e K S A T 28 SR/ N R B
R (BT e i
FESZBR I B TR S AR AE 1 4R B
J7 IR — 22 A7 76 W 0 (% O 04 RN O 48, b 1 4
Otsu B3 AN 3 7 T 8 o EUR 00 43 B0 BB, T2,
XU FEAE A R T 2 4E Otsu [ 35 N7 B 40 51
W0 RBPAE 14k Osu BByL LA b ¥ B AR ER A
AR IR P K BE BIE AR O 43 B 225 8 vk, DA ik %)
AR BIROR . BT B KEE N
FLABBIME Ty j R R B3R f,, U 2 41
G A E
py =1i/N (1)

ﬁ*,zzpy =1

i=0j=0

e LS AL E A E B — A BIE (s, ¢) , Al
PLR UG o 500 4 A XK T, I, I, IV, Her X £
2 By DAk 1A I 23 550 % B2 P18 8 A 9 1
S, A8 B0 A A DI IR IV Rk iz T AR Y IR RS T 5

glx.y)

v L

S@y)

s L-1
K1 Jshh 2 4E Otsu B3R Y I (E 43 )

Fig.1 Otsu algorithm for image segmentation
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Fig.3 The segmentation result comparison between classic 2D Otsu algorithm and this proposed algorithm
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Tab.1 Comparison between our algorithm and classic

Otsu algorithm

SR
S %
AR Ao RO s
rice256 x 256 30 438 157 141, 89 142, 91
enamel 392 x279 30 453 165 120, 208 124, 196
Lena 512 x512 30 484 160 92, 150 87, 152
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Tab.2 Comparison between our algorithm and 2D Otsu

based simulated annealing genetic algorithm
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