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Canny, J.F., A computational approach
to edge detection. IEEE Trans Pattern
Analysis and Machine Intelligence, 8(6):
679-698, Nov 1986.

Canny#: ! Edge Detection;g & & e iz & p)
L et h i Fheing P => hik Bihdf-s 2 D), wr,c)=0

2. & v (Isotropy): Jaidk BER L EZedge” v &2 B -
3. & Fmehedget Blae 4 0 WAL T A
—H#-3e 2 22 S edge ot & false positive
—A i35 4 E I edge» ¢t i false negative
4. ¥ en¥ iz (localization): 1 pleedgei % & & ¥ i 31T 2 I edgei= ¥
5. H - ZF)g(singleresponse): & ¥ st i ° edgertiTlocal maximasi#ic g o

Canny i 4 § R B R

Lo F SR B AR AIGY) » FI1E F R 06 Y) =06 Y) * Wk ¥; o)
2. B pes ik BNVO(X )& iF 5% & (magnitude)fe =+ (orientation).

The scale parameter o is selected based on

B ATk B Sl R B ) T g oRiRT A G R

— B & ¥ Iledgesim & 42 /& (fine edges vs global edg&),

— Wi E;

— 8P =/ Fr B trade off




Canny #% 1 & B> 2 k% BB R BH - BRIr it miehd £
— Non-maxima suppression

1. ## - BC(X;y), ¥ T £ *torientation™ » & B ] f cramiT gl > 2 (FAfeB ;.
2. 4% M(A) > M(C) or M(B) > M(C), B|C% % edge(zk .M (C(x,y))=0);
3. ﬁij 41 (edge) 3 & B> 1§ Mnms(X; Y)

npl'm:gl
direction

M(C)>M(A4)

M(C)>M(B)

non-maxima suppression ﬁia?] Iiv g 4 3 — &2t edge - loca maxima > e pF
connectivity |+ 5 # B &g <5 edge % ¥ - Canny ¢ Hysteresisthresholding = i 4% &
1 fEAS ko

— Hysteresis thresholding

1. % & ithresholds, Thigh and Tiow
%F (X y) 4% Mums (X Y) > Thigh * 7% & JT*WE;— = strong
& (G Y) 4 Mimis (06 V) =Tiow * #% Tt 3e4 & weak -
5 H s enifc % candidate
2. 4o% E (X y)Eweak » Bk 2 ;5 404 f.strong o E‘Jﬁia?] 11 % edgeif %
3. 4% i (X; y)4candidate > @ ¥ Mnms > Tiow > R 21 %782_% - Flocal maximatp
@ ehedge™ » F FE(XYy) 0 F A A G edge s
4. 4% candidatei}Z (X; y)£2 - strongij2 4p % > E!‘Jﬁ%l 41 2% candidate = edge -

oy 7
il
3P @

weak edge =
strong edge (=)
candidate edge =)




hysteresisthresholding =i - # p

o If any edge response is above a high threshold, those pixels constitute
definite output of the edge detector for aparticular scale.

o Individual weak responses usually correspond to noise.

o Such connected pixels are treated as edge pixelsif their responseis
above alow threshold.

o Thelow and high thresholds are set according to an estimated signal to
noiseratio.

Canny :¥ % 1 ip] ® &7 scale space

The correct scale for the operator depends on the objects contained in the
image.

The solution to this unknown is to use multiple scales and aggregate
information from them.

Different scale for the Canny detector is represented by different standard
deviations o of the Gaussians.

There may be severa scales of operators that give significant responses to
edges (i.e., signal to noise ratio above the threshold); in this case the
operator with the smallest scale is chosen as it gives the best localization of
the edge.
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1. Maximize the signal to noise ratio to give good detection. This favours the marking
of true positives.

2. Achieve good localization to accurately mark edges.

3. Minimize the number of responsesto a single edge. This favours the identification
of true negatives, that is, non-edges are not marked.
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