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A Study on Canny Edge Detector Design Based on Image Fuzzification
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ABSTRACT

This paper suggests an approach to the subtle concept, “good”, through the fuzzy logic and the design of the Canny edge detector of Gray
scale images based on the rules of fuzzy anisotropic diffusion. The Canny edge detection algorithms design is to divide the gray levels into
pixels and then calculate the diffusion coefficients at each pixel of non-edgy regions. Based on this processing, we present the Canny edge
detector implementing fuzzy logic and comparing the results to other existing methods. The proposed approach is the narrow dynamic range of
the gray-level image Sharpening the edge detection and has the advantage.
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Fig. 1. Type of Edges
{a) convex roof (b) concave roof (c) concave ramp
(d) step edge (e) bar edge

23.Camny A A H& <2 F

Canny 9 A A& 432 F2 A X A&272 &
A4 Ak A HE) QoA FRETS. T2 AL
W& 0 A v-&o|t} Canny o] A HE L FLTHA
ZuE S U

L EZRA 09 Z745)E RS0 B9 B 268 w3
2.
2. %% 0o} 74 AREZ o]7)7] g HAA T
3.7 340 Bl AR oA BF 9

n=v(G*g)/IV(G*g)l& *J?zv}

4. Hu7hohd RS Al G X gel 14 2ok vl
ol 09l ol Al HREL 2=

5.0x19) 27] |G *gl = IV(G‘*g)I A3k,

6. o2 g2 AAN )7 A3 ) 2N 28 2
ol QAT BB,



lulxlﬁxli}ﬂ”‘CamwﬂX]ﬂ 7V AAC Bg AT

= iF A
Zo] A7HA]

EEL LR

SERLE

O3 2 geEtd el HX| o|o|Xx| XMz Tt
Fig. 2. General Structure of Fuzzy Image Processing
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Fig. 3. A Fuzzy Edge detection Process
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Fig. 4. Determination of Membership function

339X wpA3 2 FH AHA
shipel 317 Al2dlol e g g A e 2099 7
2 if-then THH 22 YE} A5 Qled 94| Al =g

]

b *—u

o 4Y 22 FEo HBHIL 2L AR TR 8T

Atk & AT BEYE s g 229 doFQ
28 A RTHE 1.

1928

b

¥ 1. Gxoff &sh HX| & 2 x|
@ 7187 HI*P% 28t 7
(b) oj2off A3H 2% B X E
Table 1. Fuzzy Rules of Gx and Index
{a) Rule of gradient calculation.
(b) Index of membership function on differentiation

13 2 lJl Hx
Dark | Dark | Datk | Dy
Dark | Dark | Gray | D. wk) | w@ [ wm | Di
Dark | Dark | White | D, 0 0 0 0
Dark | Gray | Dark | D, 0 0 1 -1
Dark | Gray | Gray | Do 0 0 2 2
Dark | Gray { White | Dy \] 1 0 -1
Dark | White | Dark | D- 0 1 1 2
Dark | White | Gray [ Das 0 1 2 3
White | White | White | Dy 2 2 2 0
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a=addrule(a, rulelist);
showfis(a)

% writefis(a, "Edge Detection’);
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{a) General Canny Detector (b) Tizhoosh Detector
(¢} Proposed Detector
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