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Ant Colony Image Enhancement Algorithm for Fusion Fuzzy Clustering
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(1. School of Computer Science, China West Normal University, Nanchong, 637002, China;2. Chengdu College, University of
Electronic Science and Technology of China, Chengdu, 611731, China)

Abstract: To improve the accuracy of edge detection and ensure the efficiency and effect of image
segmentation, an ant colony image enhancement algorithm based on fuzzy clustering is proposed on the
basis of ant colony algorithm. The algorithm uses component grayscale value, grayscale gradient value and
domain eigenvalue to extract image features, then uses fuzzy clustering to specify the clustering center to
improve the convergence speed, then uses the ant colony algorithm to realize the image edge detection, in
the process of detection, using the path selection strategy to search the ant colony in order to improve the
search efficiency, According to the pheromone update strategy, the optimal path information exchange is
realized in order to achieve the purpose of edge point extraction and retrieval, and finally the processed
grayscale edge graph coincides with the original picture to realize the effect of image enhancement.
Experimental results show that the improved algorithm improves the retrieval time compared with the
traditional ant colony algorithm by 20.7% , improves the accuracy by 14.8% , and the texture is clearer in
the aspect of image segmentation.
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Fig.1 Flowchart of ant colony algorithm for fusion fuzzy clustering
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Fig.3 Results of treatment of disease maize by traditional ant colony algorithm
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Fig.7 Results of treatment of healthy maize by improved ant colony algorithm



I eSO BE RO HERIERL X

4T SRR B 1 9 T A A B R K 2 b ]
R b B, LD G A B B HE Sobel B3k ML
GEMURE R W A R AR 1R .

S T S G i = 7D 0 i R 7 o N
HL S ORG BE A4 T Sobel Bk 48 R T 24.6 %0, fdt
FOREE R T 3000, RS & T 2700 MR A Bt L
BER M, I BRI T 10.2% il HE E R T
16% AR EE = T 14.8% . W 0L, AR SCHTHE 9 &6
M i — 25
3.2.2 Tﬂ—ﬁ'—/%iﬁ‘ﬂi‘lﬂ 57

A LB X Sobel 535 AL G WURE S 15 R

TR B Ak B ) HE AT 43 AT A A TR 3% AR TR B

TRAEBLTF xﬁfpﬁiiﬂ&fﬁn{@%fﬂé%_ﬁu@,
B 20 Y32 47 Bsf [) ) B R A7 0, % bl 285 SR fn 5=
2N o

FH 2% 2 W], SR IR B A A R R OK ]
F i 4E 2 i5F 18] A 4% Sobel 9% , 4545 0.009 s, 8%

513

F1 IMEEHEARBE

Table 1 Comparison of feature point extraction ac-

curacy of three algorithms %
Sy B Wb RE R Sobel B
9 oK 85.0 95.2 70.6
fi B oK 76.0 92.0 62.0
YiE 81.5 93.6 67.6
*2 IWMERIETHEHE

Table 2 Run time comparison of the three algrithms s

& Sobel T (L4 WU F% Bk Fk
i B K 0.040 0.043 0 0.032
9 E ROk 0.070 0.068 0 0.056

1 0.055 0.0555 0.044

GEMURESE A 0.012 s 5 4k H3U95 3 £ K P )y BT 4E 2% I [R] AH 44 Sobel 3115154 0.014 s, (8 G WU 512295 44

0.012 s,
T4 0.0115s,
3.2.3  RF AR K BT AT B A 5 AT

AL S TE AR R 1, 3,9, 27 IR 1K
BLF X F E R R g R K S Sobel BHE £ 48
LR T R TR B 1 M ) 32 AR Uk B S oK
T 3 T K 45 B 20 Y32 17 B ) (9 35 08 0 AT 40 #r
S HT A R AN 3R .

Hi 2 3 AT, gk O Bk AR AR RO 1K
THOLF , Hag 17 i 0] b Sobel R %2 35 8 0.011 s, &
FEFRTEZ 27550, Ho Al Ge WO B 111 0.008 s, 3
P T2 16.7%0 5 AR B Ry 3B BT, 4% Sobel
BT AR 0.012 s,
BN OWTE LR , % Sobel iz 71} ] 8k 0.016 s,
AR T2 2156 5
B ks
ML, 2R

4 HRIE
KSR

R NN 8 7 R SN D K0

— PB4 2

SR T O I B 5 Sobel BT 0.011 s, B ARZE AT IR T 25% , 545 40 W B ik

BTN T 2070 0 ARBRERE b LOAREE A B R

F3 AEERRETIFHEZNIZITHRE
Table 3 Running time of the three algorithms under
different iterations S
BACKEL SobelB 1 EGWMEE L SRk
1 0.051 0.048 0.040
3 0.054 0.051 0.042
9 0.076 0.076 0.060
27 0.100 0.099 0.076

TR TE 2 2096, B A% G WURE B A7 I TR 0.009 s, 3 B $2 T+ 2 17.6 %4 5 3
SR T2 26.7 %6, B AL G WOR S B AT I R 0.016 s,
R E R 27 RGBT, iiSObeli:ﬁHa‘l‘EﬂiJ& 0.024 s, #
FTEFIA) R 0.023 s, M3 TF 29 23.206 . B 2% AR R B0

2T 545 5 A A B ASER) SR SIS IORE TRTE 1 iR B3 1 o MK

HEAK

R PR T2 31.5% , B AL g by
O A O Y ds AT IR ) 505 G vk

JBE Vel e M) 2R 26



514 R E B L Journal of Data Acquisition and Processing Vol. 35, No. 3, 2020

BLER R 0 SR R WO Bk S BA 2 A R, B B I G LR B S R R B LLIs B R R SR Y
FB o Bk BR T T A S 56 v 9 A A W BT A A1, 3 W] LASE JH A5 4 90 s A 0 22 03R4
BRI SO R 548 52 DL R B Ay L2 A s A R AR . AT AR ST e Bk R AR T A G AL R L
X R ) 2 3R ARG BE A — R B T (B AR R R v, 2 0 RO B AT R A, e AR AR S R BT
BEIRFAF Ak 25 ], 3 w] LAk — 2B .

S E WK

[1]  ASHA A, WENISCH S M. Edege detection using multiple ant colony approach[J], TEM Journal,2017,6(1): 137-142.

(2] &0 bk S TR0 10 P {5 00 0BT J7 8 (7] A S ML T, 2009, 29(8): 2071-2073.
QIN Jian, LI Lin. A new gradient-based image segmentation method [J]. Computer Applications, 2009, 29 (8): 2071-2073.

(3] i, EAR 8 LR LGS DU ST 55 1AM A (R 4k 307 1 13 FHAEFE [T, 75 2B R 242441, 2012, 32(4): 500-504.
YUE Gaili, WANG Dong, YANG Rui. Application of several edge detection operators in infrared images processing [J]. Jour-
nal of Xi'an University of Science and Technology, 2012, 32(4): 500-504.

(4] BEUE LSRN BTN Oy B BB EL D ] K KR, 2011,
MO Shaoging. Research on edge detection and evaluation method [D]. Tianjin: Tianjin University, 2011.

(5]  WRARIGHE, BB AR, 45 BT Ja TAR 04 3100 0 A DN B 7 6 1 5 [, T B0 B TR 2427 41, 2018, 42(4): 425-428.
LING Jun, SONG Qixiang, FANG Aidong, et al. Edge detection operator selection algorithms based on local entropy[J]. Jour-
nal of Nanjing University of Technology, 2018, 42(4): 425-428.

(6] i, Th B T UHF S0 v 1 PRS0 0 O [0, 608 SO e 2 R (1 SR RR 2 i), 2018, 38(2): 75-78.
GAO Rui, MA Lei. Image segmentation method based on ant colony algorithm[J]. Journal of Baoji College of Arts and Scienc-
es (Natural Science Edition), 2018, 38 (2): 75-78.

(7] FHEF HEE . — R TR RIS I SRR 2 £ 77 9 (7], IS0 5L, 2015, 32(5): 1305-1308.
WANG Lianxi, JIANG Shengyi. A feature selection method based on feature clustering[J]. Computer Application Research,
2015, 32(5): 1305-1308.

(8] ki, SR, SRAT 4, A5 —FhIAT 7] SNP BE£E A9 BUHI IR A S EL D] 3 H ML T AR, 2019, 45(8): 66774,
ZHANG Bo, ZHOU Conghua, ZHANG Fuquan, et al. A fuzzy clustering algorithm for SNP selection [J]. Computer Engi-
neering, 2019, 45(8): 66-74.

(9] k7%, ATar, KBS0 #, 4 Bk T URE S0 (9 TC LR A% SRR 190 4 R 02 AT B0 th SRR B Y 0] AL AR i, 2011, 24(11):1632-
1638.
TONG Mengjun, YU Li, ZHENG Lijing, et al. Energy efficient routing algorithms for wireless sensor networks based on ant
colony algorithms[J]. Journal of Sensing Technology, 2011, 24 (11): 1632-1638.

[10] BEAREZ . 325 0 45 v fie fRE B 420 I ) B0 ISR SV (D], T M BB R R %, 2007.
ZENG Huanyan. Improved ant colony algorithm for optimal path problem in dynamic networks [D]. Guangzhou: Jinan Universi-
ty, 2007.

(11] BRELEA . WO TE ki BIF 50 1 L7 P {5 4 By T 9 B2 T (D, FE8h - VI R 2%, 2009,
ZHANG Weijiu. Research on ant colony algorithm and its application in image processing [D]. Wuxi: Jiangnan University,
2009.

(12] ZEFMER SRANEE T St 200 T 0T S0 IS ) ACRHE 30 2% 41 U0k [T ). 75 RO 24 22 4R (T2 B, 2017, 47(5): 1577-1582 .
CHE Xiangjiu, ZHANG Sunmin. Edge extraction method based on ant colony asynchronous update strategy[J].Journal of Jilin
University (Engineering and Technology Edition), 2017, 47(5): 1577-1582 .

(13] Lo, fRoe . R 08500k 5wt ORS00k D0 A AR 2 A9 P13l 7 PR 8 S [0 ], Ll AR AR Ml R 27 27 4T (1 AR 2 1), 2018, 49(5):

832-835.



I Foa SRR K e BB B R S 515

WANG Qi, XU Kejian. Drosophila algorithm and improved ant colony algorithm to optimize the adaptive image enhancement
of fuzzy sets [J]. Journal of Shandong Agricultural University (Natural Science Edition), 2018, 49(5): 832-835.

(14] BRfE, X007 RO PR 40755 R R 1) H A S By 20T S HLDS 20, 2018, 35(5): 278-281.
CHEN Lyu, LIU Fang. Vertical target extraction simulation of details in fuzzy images[J]. Computer Simulation, 2018, 35(5):
278-281.

(151 M . ot WORE O 76 30 vk 1 PR A [T ] AR TR, 2018, 41(3): 50-53.
YANG Gaowei. Image edge detection based on improved ant colony optimization algorithm[J]. Modern Electronic Technology,

2018, 41(3): 50-53.

fE&E ' 4T

=M F(1998), 5, f L- BF
gL A W T T ) B 42
i HLAR T o

&R 45 8 (1980-) , %, fll #L
FZ B 58 T7 1) B A2 A
A T & f , Email
56471843@qq.com .

FNF(1991) , &+ BF
P N &
Bro. B & 4 ¥R, E-mail:
939549393@qq.com;

2T UE(1998), T, B -1 bF
g8 W5 7 1 B 4
Br ER AR,

(% 45K )



