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Novel edge detection algorithm using a composite derivative

Cheng Jinmei, Ye Yongqiang, Jiang Bin

College of Automation Engineering , Nanjing University of Aeronautics and Astronautics , Nanjing 210016 , China

Abstract: Images are the main source through which humans acquire and exchange information. Edges are one of the most
fundamental and important feature of image. Edge detection is a classic research problem of computer vision and image
processing. In this paper we present a new edge detection operator based on a composite derivative, which is realized by
the combination of fractional differentiation and integration. The features of the new operator, in terms of detection accuracy
and noise immunity, are demonstrated through experiments, and the experimental results verify the effectiveness of the new
operator. Finally, qualitative and quantitative comparisons of the new operator with two classical operators, Canny and
CRONE, are performed. The comparisons show the superiority of the new algorithm, which is reflected in the abilities of
accurate edge localization and good suppression of false edges while still being able to detect fine true edges.

Key words: image processing; edge detection; fractional differentiation and integration; detection accuracy; noise

immunity ; qualitative and quantitative comparisons.
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Fig. 14 The result of Canny operator when the
threshold is 0.3 with noise

K15 ESWEHRILEER 0.3,m =100,
o= B=0.2 HiIIZ
Fig. 15 The result of new operator when the threshold
is0.3,m =100, a —B=0.2 with noise
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Fig. 16  The result of new operator when the threshold
is0.3,m=1, a -B=0.2 with noise
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Fig. 17 A synthetic image with black and white squares to be detected
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Table 1 Quality factor of the edge detection algorithms

& 17 [ 18
RS
st PR N TERE o JoE PR 2% G B
Canny ( BRIAFI{E ) 0.864 1 1 0.9725 1
Canny(BI{E50.3) 0.864 1 1 0.9725 1
CRONE (d=1.5) 0.6313 1 0.974 1 1
P m=100,0 -B=0.2( BRIAFIH) 0.861 5 1 0.989 6 1
FEEm=100,0-p=0.4 (BRINFHH) 0.858 5 1 0.983 3 1
YL m=100,0-B=0.6 (ERIAFIE) 0.859 4 1 0.970 1 1
Bk m=100,a -8 =0.8 (ERINHH) 0.858 5 1 0.963 3 1
BiEE m =100, -B=0.7(ERINFHE) 0.860 5 1 0.963 3 1
PEEm=1,a-B=0.6(BAHM) 0.892 6 2 0.840 9 2
FEEm=1,0-8=0.7(BRAFEMH) 0.892 6 2 0.840 9 2
PEEm =100, -B=0.6( H{EH0.3) 0.859 4 1 0.970 1 1
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