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ABSTRACT: The work aims to propose an image edge extraction method based on Hough transform (HT) coupling ant
colony optimization (ACO), in order to solve the reduced edge positioning accuracy, edge information loss and false edge,
etc. in the image edge extraction method caused by the noise. Firstly, HT was carried out for input image to eliminate the
effect of noise and line segment on image edge. Secondly, the difference between the pixel gradient of the image and the
statistical average of the circular neighborhood was calculated, and the weight function between the two was constructed
and used as the pheromone and the heuristic information of ant colony. Finally, the ant colony optimization algorithm was
used to guide the ant colony to search image, so as to finish the image edge extraction. The experiment results showed
that, compared with the current edge detection technique, the proposed algorithm had higher extraction accuracy and effi-
ciency, and could obtain complete edges with abundant details, which effectively reduced the noise effect. In conclusion,
the proposed algorithm has a stronger anti-noise performance and can further improve the edge extraction accuracy. Be-
cause of that, it can be better applied in the field of package barcode recognition and image processing.
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Fig.4 The result of noise free image edge extraction
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N T X S SRR I G AT, SIAL
JRFREL PAE TN EAR ) PO M, RWTR
B G oe e, A saedn, e -
1 & 1
P = 13
! max(no,nd);“1+6di2 (13)
e ne Tl ng H5EREE BRI G ERIRER A d;
HER i NG SR G IR RS . T 4—6 15 4 I
tr G EIEE Wi A QIR NEE RN ST e

F1 FARMNKEGREAREETH P. SHE

Tab.1 The P: and time consuming of different test images under different algorithms

AR Bk CH% SR
P, Af#E/s P, At #E/s P, A #E/s P, A #E/s
K4 0.8612 0.21262 0.8931 0.3613 0.9143 0.5864 0.9765 0.3412
&5 0.6834 0.2215 0.7267 0.3620 0.7562 0.5894 0.9358 0.3485
&6 0.2151 0.2286 0.3262 0.3714 0.5810 0.5932 0.8466 0.5932

Wy 1 ARy, FEMREZET, SOhH kAR
1 PAE 4 FEE T RK, I HIJCHE = ER5 219 {H
R TR MR P PTG v M PRI, M o FE O, 1%
PG PN, UL SREU D S R s, SO
L BEE R R AL B PR, AR
THRH PAL, UUIHPORIERLF . S35, MR 1
dn g, SCRAAFTHFERI L B AR C FL1E,
MM T A Rk a5 E, CPRERARREN
I 2R 5011 ] A £ 2% 114 P ] sl A o A I

4 H£5iF

B XS G0 2 4 B 10 0 7 HERR SRR, 1%
AN s O I S A R, $R T —FET Hough

AR A WO LA B B SR UL . R Hough
AR FEIr 75 IR TR R MR BRI TT MR E &R, Pl
PEREAS 2 1 203, ol TR R S A E AR
WA R R RE R R R 2GR, JF A
T A Z A R, SRAT R A A S AR AR
A SR UE W] TS SRR GRS A T TR, B
T REBGH GRS S AR IR, BEAT A e
TEPRUE S MU 25 B A Rl B3 i 1 Bk AR

SE 3k

(1] EAJOME. GG I B A i ot 2 i AR ol v vy oz
53[1]. AT, 2013, 22(3): 104—108.
HU Da-hui. Application of Edge Detection Algorithm



+ 210 -

(R

20174F 3 H

in the Defaced Barcode Recognition[J].
Engineering, 2013, 22(3): 104—108.
YRR, R, T O B R €0 G IR BE Y AR AR IRTR
HGAEM[T]. A% TR, 2016, 37(15): 46—50.
LENG Xin, SONG Wen-long. Root Image Edge De-
tection Based on Improved Gray Correlation Degree
[J]. Packaging Engineering, 2016, 37(15): 46—50.
A, D, &5 S bR Canny RIGL 44K
MFEPED). 6T, 2011, 40(1): 50—54.

LI Jun-shan, MA Ying, ZHAO Fang-zhou. A Novel
Arithmetic of Image Edge Detection of Canny Oper-
ator[J]. Acta Photonica Sinica, 2011, 40(1): 50—54.
sk e, BT, R — R T RO Y
FNGRMAILD]. BT 5FE R, 2014, 36(9):
2061—2067.

ZHANG Zhi-long, YANG Wei-ping, LI Ji-cheng. A
Novel Salient Image Edge Detection Algorithm Based

Packaging

on Ant Colony Optimization[J]. Journal of Electronics
& Information Technology, 2014, 36(9): 2061—2067.
RAFSANJANI M K, VARZANEH Z A. Edge Detec-
tion in Digital Images Using Ant Colony Optimization
[J]. Computer Science Journal of Moldova, 2015,
23(3): 343—360.

L T PR LA R A PG e A ARG T 7
[31. ALV, 2011, 31(7): 1825—1828.

LI Min. Freeways Detection from High-resolution
SAK Images[J]. Journal of Computer Applications,
2011, 31(7): 1825—1828.

A, BEA, BRER. 3T Hough 25 [EAHshHL
e N RE M A BT S AR R, 2012,
26(6): 484—490.

GAO Xiang, LIANG Zhi-wei, XU Guo-zheng. Global
Positioning Algorithm of Mobile Robot Based on
Hough Space[J]. Journal of Electronic Measurement
and Instrument, 2012, 26(6): 484—490.

JRB, B, . TSk R %
R [J]. PRBA Tk K224 4k, 2011, 32(6): 665—671.

[10]

[11]

[12]

[13]

[14]

ZHOU Ji-liu, ZHAN Xiao-qian, HE Kun. Image Edge
Detection Based on Statistical Estimation[J].Journal
of Shenyang University of Technology, 2011, 32(6):
665—671.

skAd, fardf, KRFFNE. AT WCREOC AL A R D A
MBI, HEHL TR, 2011, 37(17): 191—193.
ZHANG Jian, HE Kun, ZHENG Xiu-qing. Image
Edge Detection Algorithm Based on Ant Colony Op-
timization[J]. Computer Engineering, 2011, 37(17):
191— 193.

AL, HSE. BT RO AE R Z A1 R A
SO RN Tk [0]. FHRALELAL, 2011, 31(7): 1844—
1846.

LI Min-hua, BAI Meng. Text Detection from Images
with Complex Background by Ant Colony Optimiza-
tion Algorithm[J]. Journal of Computer Applications,
2011, 31(7): 1844—1846.

VISWANATHAN V, KRISHNAMURTHI 1. Finding
Relevant Semantic Association Paths Using Semantic
Ant Colony Optimization Algorithm[J]. Soft Compu-
ting, 2015, 19(1): 251—260.

CHEN Ling, SUN Yun, ZHU Yuan-guo. Extraction
Methods for Uncertain Inference Rules by Ant Colony
Optimization[J]. Journal of Uncertainty Analysis and
Applications, 2015, 3(1): 1—19.

SHIH M Y, TSENG D C. Wavelet-based Multiresolu-
tion Edge Detection and Tracking[J]. Image and Vi-
sion Computing, 2015, 23(4): 441—451.

Frlml AL B F AR B PR AR N 0], e T
%, 2016, 45(4): 1—7.

QIAO Nao-sheng. Defect Image Edge Detection of
Printed Circuit Board[J]. Photon Journal, 2016, 45(4):
1—7.

XU Chen, LIU Hui, CAO Wen-ming, et al. Multis-
pectral Image Edge Detection Via Clifford Gradient
[J]. Science China Information Sciences, 2012, 55(2):
260—269.



