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Abstract : In the medical image segmentation research,a medical image segmentation method based on ant colony algorithm
for selecting the optimal parameters of density peaks clustering( DPC) was proposed. For some defects in DPC algorithm,
such as cut-off distance d, was given by DPC algorithm relied on prior knowledge,subjective randomness in cluster centers
was selected by manual work. First,the algorithm took advantages of the overall robustness of the ant colony algorithm,used
image entropy to calculate pheromone to guide the search path of ant colony. Then it was quantified the number of cluster
centers by using variable quantification instead, and ant colony selected the optimal truncation distance d, and cluster
centers by iteration,and realized the adaptive segmentation of DPC algorithm and obtained better results. Simulation experi-
ments proved the effectiveness and practicability of this algorithm.

Key words : medical image segmentation,density peaks,cluster centers,ant colony algorithm , pheromone

2 PR B0 B R A o8 I S 9 5 R DA IS FH A 75 25, DA IR = P 6 ) G SNG4 o 4
ZER SRR, AR BE = KBRS HIRE S B EE A 2, A 08D 2 R R 2 1 BB 2w i 5T s
AT Z A A SRS S DFTEE BOD TROBIT I T B T T R R AR 3 T, g SR
VI B2 2 PG A 8 R T S I ROR, o 4% K-means 504172 (FCM B304 AP RHH LD
S EHRUL, IR G PG D50k B O B A R R (R T R e IR AR
HAIRIEZE S/ B E 2 Ak AR AR 22 S P S it BRI L B0 W —Fh SR SE v LLE T T
Beer .

FE NSNS N B0 SR2E M b AT T IRATSE, B2 1 T A Bl 2 75 1%, BRI 32 Rodrigues
A NIIHE 2014 4 (Science ) 48 H (Y —Fh sk SRR K B BRI Y (DPC) BRIk e i &

Wr#s B H#A:2018-10-15.

EEWA . HEK ARSI H (61672522) JLIHA A5 A RBHEDFST BRI H (18KJAS20012) AR TRMHL I H (KC165Q78).
BEIRERER AN R4 ,T@‘k s ﬁ‘h{,{lﬁ?{ﬁrﬂ CANTERE E2E ST Hlasse > BT E. E-mail ; zhuhongwin@ 126.com

— 1 —



PSR 4R (AR R 55 42 55 2 (2019 4F)

AT BT AR AR I 4 110 2 B W (e (B2 AR Ly ), AR TE AR e il — 2 B AT 58 7. 4R DPC Rk
TIRAFAE SR R . — RS BOBBTIE 2 o, 5 i A S5 48 5E , 760 N BCA e B0 iR A B0 R AR MESS 2 A i
PR ; 2% TR e 88 b N T B (p,, 8, ) XTI [ 8 38 18] ( Decision Graph ) L [A] i HA7 4H
XTREKI p, F1 S, w7, fa e P AT B £ R . /E# Rodrigues #2210 R LA T LA
S E (B PR BB SER. AT RA_E AN 5 T A B, — BB RESE N BIxE DPC S kA T AR TR D T Y ek
k. SCHR[ 7] $2 Hh—FR3E T DPC AYRTFI AR KVCT EUER 3D 4105 ik, 1 0B A% 2 R B — 46 1 A
PB4k SRS DPC 758 — IR R Kdwi 2 SRR o), B Ja iEA 758 R R IF L Hi %
AR ENAIAEE A, SCHR[ 8 ] B8 Hh 3 T Ry S [1) 4% 85 W 1) PR o 1 30, 205 6 8 P W (A7l 2 PRI P 3 o
SEMIERAE | AR R AR 0 DX 20 B 45 5 % K-means F1 FCM 35035 | PciE 0 2 4R 15 B0 4 O R0 3 L
FEE B R T AR A RO R B TR e e A R ) SR S I 2 TP AR 8 A B2 2% B % R 2
UG B 531 28 AT A ARG 1 1%

FEE BEARVE 2 DAO A 2 o S, Gl A 0L [ SR 2ok A, 4 1 A Ao D O A T 0 Y B30 o A gt A% Rk
(GA) T IR B L (SA) VO KT RES L (PSO) M 4, IURESA VL (ant colony algorithm , ACA) 2! 24k
XL R AL S 1k 2 )5 1) S —F 1 T e A A I ) e & s R B Ak B A R AL
il R A e S T 5 AW BA A S A S . R, AR SO T — 3 T O Bk A A B B I
BREAESERE A B MG B KRBT 5 @, RIS R e A i, R AR s B
R I IO FE PR B Jr K e K-means | AP 13814 — 3 J3E I (1 25 S A0 SRS 1AM L A

1 PRRIEAR

1.1 FEEEEX

DPC B R O JBARLE TR B 2E 0 ( Cluster Centers ) FZI | VEF A g B b [m] I BA LU
IR A B AR, BT % B S AR A A AR A TRl L 5 A %% R K A B 2 R Y« B
BAHN R, A R EBAEAE S= (XN, =1, (Ne N*) A b A e w5 4E S h g4 —
AN S X e SRR p, FAHXSIE B 6. 3K P8 ik S 800G i 2 IR R B o K

B X, B SR R A SO

p.= ZX(dU—dc). (1)

Horr s
¥ _{1 x<0; )
=0 x>0, (2)

X, B8 d, >0 SRR, T F e d8 0 s d, = dist(X,, X)) FOR B A5 0 1 j 22 18] 1 B
TR S, T LLE SR

j:l’?ﬂj

min(d;), i=1. (3)

{min(dij) , 1=2;
p; F S, (3G DL , N TIEHURI NI p, A1 S, VR bt s, SR 5 i R R el 3/ IR 0 A Bl o
VA1 B P B i T Y S | B A5 B R4 R

DPC Sk B AR a3 1 s .

1.2 WEEE
@Zﬁ%/f( ACA) BB RAHFEHE Marco Dorigo SENAR B — A5 A S & R B, I A B
JER A HLUT R A TTEE RS R bR — M (5 B R k48 2 HA IS RO R AR, (5 R R S K
B, 23— A5 A B2 MO HB 22 ) i AR T TR WS IR T 15 R ER VR R OB, A
PEX SR PRAR MM 2o B, B Ok B 22 M R P2 A AR I AR I 15 R R SR 2B AP I R X ik
S, S



A 2L, A T A BR S TR ) 4 R JEE U 2R 2

PR REIE AL T — R B2 E B , WO S RE PR B — S5 A RN o ] ) R AR
®1 DPCEififii2
Table 1 The flow of DPC algorithm
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Fig. 1 Manual selection of cluster centers and segmentation effects
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Fig. 2 Decision of cluster centers
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Table 3 Comparative analysis of K-means, AP, GA-DPC and ACA-DPC algorithms
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Fig.3 Segmentation results of four algorithms

# 4 K-means AP .GA-DPC 71 ACA-DPC BHEELRIEMISIRE LB
Table 4 Comparison of evaluation index values of K-means, AP, GA-DPC and ACA-DPC algorithms

) SR
Jrik izt
1 2 3 4 5
SEC 1 468.79 1 858.31 1 426.70 1 512.50 2 099.70
K-means P 150 4.50 4.11 4.31 4.09 4.61
A [E]/s 0.12 0.10 0.11 0.12 0.10
SEC 735.27 1252.10 640.62 839.23 1 454.89
AP KRR 4.43 4.12 3.89 3.86 4.45
A TE]/s 0.25 0.39 0.24 0.20 0.21
SEC 2217.95 2 188.63 2 105.17 2 105.01 1 856.72
GA-DPC KRR 4.87 4.39 4.72 4.50 4.97
] /s 42.95 39.99 40.18 40.25 43.15
SEC 2217.95 2 188.63 2105.17 2 105.01 1 856.72
ACA-DPC R 4.87 4.39 4.72 4.50 4.97
A fal/s 12.59 12.66 12.43 12.20 11.99
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