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Abstract; Breast MR image segmentation is difficult because of complex organization and intensity inhomogeneity.
This paper proposes a segmentation method based on dual-tree complex wavelet transform and density clustering. Firstly, the
image is denoised by using complex wavelet domain bivariate model combined with anisotropic diffusion function; Then sim-
ple linear iterative clustering ( SLIC) algorithm is used to obtain the neighbors of each superpixel , thereby reducing the time
of searching for the nearest neighbor of each sample in KNN-DPC algorithm. Finally , nearest neighbor sample density infor-
mation of superpixel region is introduced,and distribution strategies from KNN-DPC algorithm are used for adaptive cluste-
ring. The segmentation results of simulation and clinical data show that the proposed algorithm can segment breast MR ima-
ges effectively.
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(NC*). AT L AR SOk i I 1) 52 2% B 5515 Z AN B0 N
R R C k%

F4 5T BIE N k-means Bk IKNN-DPC B3k
KA SRR E 6 143 F 32 47 B ) X e A% 0. A ZR
(4 430 B 8] T DA A SOOI A X B IE Y k-
means #.75F1 IKNN-DPC 8 R Ui AE I RS K. SR Xt F
SRR AR g 1 AR S 0 4503, AR 4 1Y
i (R4 B 43 BRSPS,

F4 BEEEMAKEGSBNETHE

E TR
% KA
H3& )W k-means |IKNN-DPC | A&
bird 481 x321 1. 00 36.43 36.98
goose 481 x321 0. 80 50. 11 50.71
flower 481 x321 0.87 44. 85 45.21
horse 481 x321 0.79 58. 10 58.54
airplane 481 x321 0.77 48. 44 48.94

5 lmARZLER MR B& 28547

BARYS 4 WEIE A B AR BB EIE T A SO SRR
FOPERE (H i Tl R 7L IR MR G BA K BE AR 1 5) (34
TS — R IVRR A, I LA, AR B AR SCBR kO
TSR A I R FL AR MR8 53381, 3o Uk 53 1k Pk
AE. Hor 7 IR EIR 1 8 S 5L

PGB A A U5 e IR K2 Weill = 24 Bt i 5 B
BEAAF A E VG T 1. ST A5 BUFL 2 8 g 24k 49
FAX, S50 1] Ry 3 32 5 0038 S e A = 4 T1 A
o8 J32 11 8 o 4] VR 451l AR I 5 SR RS B, R4 21,
B AR BT TR s Tl N, & S 80 0 A
iffE] TR = 5. 6ms, [B] 3% B} [A] TE = 2. 76ms, JZ [A] #F
0.3mm,)Z/E 1. 2mm, FOV = 34cm x 34em, B 14 K/N K
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512 x 512, B FH 5 U, B CFI I E] 2 60s. 36 B I&]
BIAEIT 5 3L 88 WTEIME , A< SCR T T 2 DK B2 A 4 Wt
IR R B W 0 1 5 48 T LR AR Sy e 24 52 30 PR
DAGE 2 3 rp T 4 50 i M R T 1 £ T L Ol o R
X 45k,

M 3.1 5L %1 KNN-DPC 335 3 FH 214 K % 4
B — R A ) {1, i A 512 x 512 [ 52 50 7L AR MR
%, i F KNN-DPC 33 DG 4 A7 4 351
SO AR A A B T A% e 5 A T R s ok 4 AL, 3 S
DPC KNN-DPC 553 \IKNN-DPC 533k FlAS SCH 0 47
GREDL B & =2. R IE T MK S R

(|

(a) () (c) (d) (e) )
JEE A% DPC KNN-DPC IKNN-DPC A

7 BIRELUIR R FIER
RS BEEENERERSBMIETHE

BT/
[Es R
DPC | KNN-DPC | IKNN-DPC | < 3c4:
WA 1| 82x82 |1846.78| 2015.48 | 2.97 3.01
WIE 2 | 77 x77 |1338.50| 1364.96 | 2.95 2.98

HRYRE 7 (o FIs LM S iz THE, DPC 5k
H1 KNN-DPC 5360 F 7L AR MR EUR 20-E0 1 B[R] RCRAS
1=, 5 DPC S35 A [R) 5 A IR (B 15 35 K 18 40 1
98 95 38 3 s KNN-DPC 53035 8 Bk AR o e X3
3B (EUGE JE R A A 2 4 E BT — 5 A
43 s IKNN-DPC 5. 3 F1 A SC58 9k i 328 47 B 1) e 2, L
IKNN-DPC 53 i F 32 %] MR UG M 520, X6 e i1
ST H 8 25 5 T AR SCIR 3 X6F T 194 el 708 B el 4 T 3
ASBENE g i o — 2.y T AR SCRA AR IR MR B
1853 H)J7 T B M RE AR T IR 46 KNN-DPC 55.9%.

8 Jr 7 A A SCHE VA AN H 3 . k-means 59 AP
383k IKNN-DPC B3k 4RI 7 (a) R EHR I 45 21, H
HHERE & =5. T SN 0T b i o3 B 25 5, /] 8 R
TATREE PUAT A EOR T G 5 R A G e — 2L
Do &R oL, 55 WUAT IR AT T R 25 T 0T oy 1 ik
FATEAR AR ACR. 6 44 T 4 B3k B8 47 .

FH 2% 6 T HIAS SO A b HAth 7 o B9 75 227K
AL Z W wE A BN E 8 Rl LIB B A Y, H 3G N k-
means 0 F 5 — 8 LR MR [EIG K BE 45 510 iog

() (d)
Ji &l {43 /¥ k-means IKNN-DPC AR

8 Il RFLIRMR {53 %

o Jek # 43, TS H HG J ERG A L R O — 2
TKNN-DPC 553 i BB 531 iR 38 23, (HHC 0 G PR
B MIASCR M, A DCHES 73 %) bR A, Ho 22
Ji] B DX S AR ) 7 TE 7, 8 P A B T . 0 4 SR
— WU SCRILAE I R MR 4 70 51 J5 T 2 A
BHFRIPERE.

R6 REEEIIGAILAR MR BG5S EIHIE1TH E

BATHT ]/ s
Ef& K
4 3& W k-means | IKNN-DPC |4~ 8k
IR 1 512 x512 1.04 46. 18 48.32
KRB 2 | 512 x512 0.93 45.56 46.75
6 ZEig

AR M — o e T U 52/ i 72 8 0 4 T2 D 3R
REEME G LR MR BRI 1750k, FE A 4451
S P RO T 45 25 B R 7 [ st REAR g b PR 97 3
SRR, o0 R A2 /0N I UL R A R X g AR o e
FRE PR R 5 7 SRR A A b g A ] PR P R AU SRR
B R B3 o T — 7 RO A B A5 R X I PR R
ULAR AR T B KNN-DPC 553 36y 4 X Ak 2
IF T FRAEAS KA 08 F) iNF 5] 9. 17 BRI PR P 5 3
ZEIRRW], AR B A URA B 1 2 R B i Lo
TR RE B  RES BN A S S B MR PR 173,
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