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An Improved Algorithm for Edge Detection Based on Canny

XU Hong-ke, QIN Yan-yan, CHEN Hui-ru
(School of Electronic and Control Engineering, Chang’an University, Xi’an 710064, China)

Abstract: Because the variance of gaussian filter and the high and low thresholds should be determined
artificially, Canny algorithm has no adaptive capacity. What is more, it has defect in calculation of gradient
amplitude. An improved edge detection algorithm was put forward based on Canny. Adaptive smooth filter
was used to smooth image instead of gaussian filter, which could overcome noise influence and sharpen
image edge effectively. The improved algorithm also used 4 gradient templates in x-axis direction, y-axis
direction, 45° direction and 135° direction to calculate gradient amplitude. Finally, Otsu algorithm was used
to get high and low thresholds adaptively based on the gray. The experimental results show that the improved
algorithm can detect more edge details with strong adaptability. Particularly, it has much better effect of edge
detection than traditional Canny algorithm in the noise environment.
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Fig.3 Contrast with noise of cameraman image
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Fig.4 Contrast without noise of lena image
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Table 1 Statistical results of cameraman edge image

2k A B C C/A C/B
Al 18552 7068 2184  0.118  0.309
A2 11403 5511 1985  0.174 0360
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Table 2  Statistical results of lena edge image

ik A B C C/A C/B
Al 19690 15468 4549 0231  0.294
A2 14040 10529 3501  0.249  0.333
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Table 3 Average value of results of test edge images

B A B C C/A C/B
Al 20388 11853 3568  0.175  0.301
A2 13885 8257 2791 0201  0.338
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Fig.5 Contrast with noise of lena image

4 Lt

ARSCEF ARG Canny 10 256 I BEATAE TR FE
AT Tt G T REFRIIA SRR . S
W], Sk S AT LIRS L B 2 IR el s ARSI
W P RN G5 A 4% ¢ Canny 5035 H il J2 £t
eI, T AT T B N IE
a4 ek SRR A ARG U R S AT DR
SEH:

[1] Gonzalez R C, Woods R E. Digital Image Processing (Third Edition)[M].
Beijing Publishing House of Electronics Industry, 2011:445-465.

[2] Health M, Sarkar S, Sanocki T, et al. Comparison of Edge Detectors: A
Methodology and Initial Study[J]. Computer Vision and Image
Understanding, 1998, 69(1): 38-54.

[3] Marr D, Hildreth E. Theory of Edge Eetection [J]. Proceedings of the
Royal Society of London. Series B. Biological Sciences, 1980, 207(1167):
187-217.

[4] Canny J. A Computational Approach to Edge Detection[J]. Pattern
Analysis and Machine Intelligence, IEEE Transactions on, 1986(6):
679-698.

[5] Gkut, FEsE. HET Canny HFIIASIRIIGETVE]. LIMEA,
2006, 28(3): 165-169.

[6] Bao P, Zhang L, Wu X. Canny Edge Detection Enhancement by Scale
Multiplication[J]. Pattern Analysis and Machine Intelligence, IEEE
Transactions on, 2005, 27(9): 1485-1490.

[71 3KFEX, BER, 5 X5, Canny GRS A0 B FPGA SB[,
LTHMEAR, 2010, 32(2): 93-96.

[8] SRURZ, Z=olug, RELIR. Bk MG — T B3GR 1 pE e S ).
BIEEHR, 2002, 23(10): 6-14.

[9] FAH, BUFEsE. —FIET Canny BRI & NALI I TVLT]. RE
Bl R B4R, 2004, 9(08): 65-70.

[10] 4, Wikb 2 i RISV 2 B 7 B (UL I ol s 4 i 0],
[ B & B 23R, 2009, 14(03): 471-476.

[11] Mk, KM, &7 2T Canny B I AIFA[T]. BAT
Ti2FREIR, 2003, 17(02): 3-6+16.



	210-214-æ%%-�Íú”9ÛCanny—¹˘ÀKŠÕ

