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Improved Dandelion Algorithm for Optimizing Multi-threshold Segmentation of Breast
Cancer Images

WANG Zheng-Hong, WANG Dan, HU Rong-Jun
(College of Computer Science and Technology, Beihua University, Jilin 132013, China)

Abstract: In the context of complex structures and blurred cell boundaries in microscopic breast caﬂcef histopathological
images, traditional threshold-based segmentation faces challenges in accurately' separating lesion areas of breast cancer
images. To address this issue, this study proposes a multi-threshold segmentatior!l- method for breast cancer images based
on the improved dandelion optimization algorithm (IDO). This méthod introduces the IDO to calculate the maximum
inter-class variance (Otsu) as the objective function for finding therptimal thresholds. The IDO incorporates a defensive
strategy to address the issue of unbounded search in the traditional dandelion optimization algorithm (DO) that extends
beyond pixel ranges. Additionally, opposition-based learning (OBL) is introduced to prevent the algorithm from getting
trapped in local optima. The eiperimental results indicate that compared with the Harris Hawks optimization (HHO),
gorilla troop optimizatibn (GTO), traditional DO, and marine predators algorithm (MPA), the IDO algorithm achieves the
highest fitness value and fastest convergence under the same number of threshold levels. Moreover, it outperforms other
comparative algorithms in terms of peak signal-to-noise ratio (PSNR), structural similarity index (SSIM) , and feature
similarity index (FSIM).

Key words: improved dandelion algorithm (IDO); multi-threshold segmentation; breast cancer image; opposition-based
learning (OBL); fall-back strategy
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PC,, (X) Gi(X)G3(X)+ T

(27)
IeQ

S1.(X) = Spc (X)Sg (X) (25) G = \Gi+G; (28)
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i H AR SN A

E(X)

PC(X) = ———
g+ An(X)

(29)

Horp, Q AR FH BB P& S L (0O RBH
G, Ty AT, 22 H AL, Gy M Gy 23 93 N s PR AN
S EIEBRIBREE, EX) R ALE X FREZ n iR
N AL, et AN A (XD RRE n RN,

R SCRR[331I S HOR AL

FAgt TAEHARBME=2, 3, 4]1) IDO &HiZ .
DO %k, HHO L. MPA 5%, GTO Bk #IK
1% 5 TERETE AR PSNR. SSIM. FSIM 117245 3.
M 4 S HCHE 1550, 76 BE AN k=2, 3 i IDO
L, MPA B35 SSIM AR 5 55 1 475 78 R{E AN 3L

k=4 Bf, IDO BIE[P) SSIM EAE 58 1 47, i#@8id T MPA
Bk TR BE AN E k=2, 3 I IDO %%, MPA Sk
FSIM H 556 1 A7; FEBMEAN L k=4 I, IDO HE/) FSIM
B & 56 2 47, f§ih MPA S9%—%. 75 BE N0 =2 1,
IDO #3%, MPA %% f) PSNR {4 7] &5 %5 3 Az, GTO &
A 1AL, HHO 539 5 58 2 47 78 BE A4 k=3 i,
IDO 55K PSNR 8 5 25 4 {7, MPA 5.1 PSNR {8
55 3 47, DO B 558 1 47, HHO 53 & 38 2 47 18
B4 k=4 1, IDO SIL ) PSNR(H B 1 Hofih 57
R 1AL WEHR A B, IDOYE S ME R Bk
LA 57 752 5 FUER 5, 3 FUBE 45 B/ $F6 384, TDO
PR 7 ARt .

* 4 VERedRAR et
EEELAD k IDO DO GTO HHO MPA
2 0.9168 0.8969 0.8815 0.9100 0.9168
SSIM 3 0.2440 0.7633 0.8313 0.9325 0.9440
4 0.9547 0.8021 0.9072 0.9281 0.9524
2 0.5811 0.4106 0.3880 0.5789 0.5811
FSIM w3 0.6726 0.3278 0.4476 0.6313 0.6726
4 0.7058 0.3391 0.4868 0.624 1 0.7124
2 52.5939 52.5509 52.6113 52.5995 52.5939
PSNR 3 52.6338 52.6518 52.6248 52.6508 52.6349
52.8101 52. 52. 52.67 52.77
4 2.6126 2.6604 2.6768 2.7798
5 5 EH for histopathological image classification of canine

I I S TR, AN SCHR Y 2 T I SR A TR
WA (IDO) IFLERSE & 2 B 7 1 i AL Sei
NIRATILEE GATRIS SRS TR =R B R
REPRIE TP R A BIE, 2T 1 MR FIRIRCR, IF Higar
(I m] <5 SERE AR R T ARGt A 9595 (DO) 1R EIR 7 HI9
IC R IE R, R RV R R L 51N S s

5] (OBL) 4 LR N R 3. 1DO [IVERE BT X

L 4 FRELE: GTO 5k, HHO HIA DO k. MPA
B, JRATHR A S5 A SO B B AL A R,
S HEA A SRR EA {1 %05 3, 9 L IDO Sk
PEREUG S BIBR PR RE, il e SR BRI M.
EUR DO SLVELEHO b SR AR 35, 53
(YRR 2 AL, B SR S M AR AL SN T T 8
RIS AR P8, FLVCAR IR T S il A 3 L 9 0 B 0 5
EIE S5, FLAEE FR T 8 A BB,
AT R A S, T 1R B B A, S
BT 5 198 A 57 .
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