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INFRARED IMAGE MULTI-THRESHOLD SEGMENTATION
ALGORITHM BASED ON IMPROVED PULSE
COUPLED NEURAL NETWORKS

KONG Xiang-Wer  HUANG Jing SHI Hao
(5chool of Electronics and Information Engineering . Dahan University of Technology .
Dalian. Liaoning 116022, Chuna?

Abstract By consideting the features of 1argets in infrared image~. 4 new image segmentation alguorithm based on
the pulse coupled neural network (PCNNJ and histogram method was presented. The proposed atgorithm enurely
abandons tbe mechanism af the 11me exponentiat decaying function ard uses the resulrs of the gray-level histogram
analysis as the interior thresbolds of PCNN. Meanwhilc.at reserves the advanage of bridging small spanal gaps
and minot intensny variations, Experiment results demon-trate that the proposed algorithm can get more complete

region and edge inlormation nf infrared images. 11 is also of much lower enmplexny and of higher speed than the o-
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riginal one.

Key words 1mage segmentation. pulse coupled neurat netwark (PCNN . inlrared target, hisiogram.

£l

ot

EILTEREEAERAEERR N EEF
e B ok T o LR AR i NG U E AR e R
BAARY. fE N NE RN E &8 RS
RMFRWE T RAEENREEEEXTRME
H. 5 B i B R L R B &S s sE 9T
M ERSE EESFEERE: ) ait
B AAE A BRS B Ry EMaE:
(2> BEFASEMERBR.RT. B EFETLA
H: (3 HEmEBEE) A EEEEFSEE
5 A B R IEME R Y L &4 T 27T, B HT 405
BevrEmadl e RERE. D RTHR S
SAHEUMERETRFERRTHEMEE IR

BB B BB 2001-01-16 -5 BUE E) A B 2001-04-18

15— RS 67 B 18 o 30 O 8 o LA AR 4 B B B R S T
KEM D EEM=EAERMRE A/EHETA
WRE A ERE R 3 X e SR
KB FCR B T T H R A 8 A R
17 AbEE.

90 A F Eckhorn S A VBH T -F5E4
B AR EREED . BrikEREFTALS
AR Z G R 2 4 fhorl . BEEE IR M A BB =
) A T AR B b A BN R Al b T 4 S B LR
B R A K5 R, oo B 32 E AR, 2R im.
Eckhorn i MM MEHEMGRF AL FESH
BB AR BRI E - e EERT
el g AU Ay EENRER#TES S
B HE AR ENAER I QR b s

Received FOQ1-01-168.revised 2001-04-18


http://www.cqvip.com

366 g5 8 KN H 20 %

5 FITR B B 1 WAL R - Hfw iy & - DO . 3
ERFE TR T XEMER. AT E
T B

AEEEHEMETEER KRG RER
#APCNNOH FEMATHIE EARHE 4 17—
o A PR R B T R T AL AR R b B AR A
aELVBRBT Y AMBRIER

1 BmESHEmE(PCNNEXFE

B 8 & M £ W H CPCININ VR - % /] 59 0 1, =0
WU EHABE N RSER. ENHATES PC-
NN B — 2 o — 8 BOR . A
ol B R KEANGEEG A M ERR TR
BMAZLSIAREDNER . FHETIHE L — T
AR M= E— T8,

PCNN M EX THEHEE. A —HEAR. KL
MR- EMEBERFD. X F R KT A
MBS HIAMENEEGFE. o] LiE
B — R RaE TR, L B s R
H s e B T Emiirdd FEmFansE
R IE#HAT -

Flel=emF[n—1]+ 35, —
V,gm,,,ﬁ’”[n —1]. (L

L[n]=eLln—1_+
Xff,zwuéz}'le:n — l:l' [2]

U.[n] = F.[n7(1 + 8L, ]), (33
- _ _I’l WY 0] > 8,n] ’
} f'[n] - I‘U_ %m (4 J

Hr g, nl=ertiln—11+1Y, n]l XES, L8
ARIECRIUIGRE . MIKE) L F RN ICH R
o L REESS. U RS TR HENE.
ARFEEZR. Y. ESWLE.0 EHETR om0, B
HeEXZEMEEZE. EMN oL RS ZniE
BRI AT EE A S TR
TTEAUENEEESF N AFHRT F.,.L,.0,
B3 PRMEV VLV 3 ERER g ar e T
EBHE.

By PCNN FiEPAE S TEBL B A.
CEFANER T — Byl

2 ETEAHEMPCNN ME&HRE

A EHETE AN PONN REKER o
EREToSLEEFA LR, e RbBETREE

WU E A T RMHE MR TRE R LULETTR
B E 2Bk rh 18R, FIHH PCNN M S B 3 T4 8.
2.1 REFEHERESITURNTIRENFZ

ZHiREEAD B T RES B I REREN
A ry i iERCEHE. A T EBER AN EE
RN REEESPE YR BasfE st
HirmBfAH N BEEETE s Er ekt
B BE7BRFRIBETRERBRERER Bt &
KRB AN EROEGH TR . FETIRE
B R A O B AT T B T B

MEFEBEHE M CRERE HEHEH.
MTHRANEFES L HANEESEHE
| v M ) 5 I ARLAE T TRL 003 U R B e e
EEEWEERME FEMNNT. ik yHE—
EMKERE TR A —EM R . i
A—EMEFW. f LRIEMN BT Rl
THRGENPHEH AL KERENSER S
o] LA AL PR A I 4 . R 4405
BE A E A e R K E e
BATHENSEHEIRME. M AR EEMERS
ERZAMKESR X TFRERENETE
B A TR i &
.2 BEEaowa@degiay PCNN B

S [6 A PONN B R by B T g b B
B RARERE AR FE. WREBRECELIRAE.
EHEARASEPHINES STEERES . LE
RFEB A AR TR E. FE5590
Bl R R e R A T EARERRKEEEE
BEM BEEFEER—-BEAEEX X8 . XE
THIR A R— TR A S B
M. B A CH AR R K T AR AT A
| LT &7k PCNN R ad ] 8 i)
PR AUH R T A PCNN M8 EER
S E k.
2.2.1 HEIPRE LR

MR - R TR
FbP A AT EMEITHEER AR TE A
RESFHIR N AW W2 xmb SR b
HEFEMNHE. AHMHPONN M2 TERMEA |
s EPRERSIEANT. (L BRERHES:
HET N BSHBAF ESHAEEN WS
TR (Y Yo V) BRBRAKES AW
I — 2 g0 i B W A ) A LU Y 8 B (e,
i wp VEME-BESEFETEORBE A


http://www.cqvip.com

5 18 LR, & Today ke S E a4t Hin a8k 367

&

a
N

[
RN
—

Fl[]+ﬂ1Li] -

YP

—| L,

Y L,

.L_.. ‘L‘L'Ik.q —

4 "

20| i, -
&

)

PE SRR b M= 84

1 kil g TR

Fig. 1 Pulwe coupled neuron mudel
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Fig. 3 Result of the genetic algorithm
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Fig. 1 Result of the Oswo algorithm
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