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An Application of Otsu Algorithm on Canny Operator

LIANG Guang ming, SUN Ji-xiang, MA Qi, YAO Chur guang
( College of Flectronic Science and Engineering, National Univ. of Deferse Technology, Changsha 410073, Ch ina)

Abstract: Canny algorithm is used in the segmentation of the cell image and it can obtain better effect of segmentation by
setting the appropriate parameters. After the histogram of cell image is analyzed, the Ostu algorithm can implement the two
threshold s adaptive setting in Canny algorithm. From the test’ s result, it can be seen that the Otsu algorithm can solve the
threshold s setting in Canny algorithm and it can improve the the effect of cell image’ s segmentation and the adaptive ability of
Canny algorithm.
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1.1
Canny g(x.y) ; Xy P(x,y)  Qx,y)
P(x,y) = gla.y+ 1) - g(x.y)+ 2(2x+ Ly+ 1) — g(a+ 1.y) (1)
0(x,y) = gx.y) - glx+ 1y)+ ;z(zx,v+ - g(x+ Ly+ 1) (2)
2x2 ) Xy .
M(x.y) = JP(x.p)+ Q(x.y) (3)
O(x,y) = arctan( Q(x.y),P(x.y)) (4)
1.2
Canny Canny ,
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, , (possible _ edge), (no _
edge)
1.3
Canny , hi h2 Canny h2
2~ 3 :
Stepl: EdgeDot = ( col, vol), col= 0,vol= 0, figure _edge ,
nWidth X nHeight, 255( );
Step2: EdgeDot , IfEdge;
Step3: if (IfEdge = no _edge) then Step7;
Step4: EdgeDot , magnitu de;
Step5: if (magnitude < h2) then Step7;
St ep6: EdgeDot no _ edge,
EdgeDot magnitude _near , magnitude _near > h, Stepb,
Step7;

Step7: col + + ;
if (col > = nWidth) then vol ++;
if (vol > = nHeight) then end; ( )
Step2
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Canny 3 ,
Y o0=2
Y ha= M(dot)
S hi=0.5% hy (5)
M( dot) ; , dot (alldots * P) ; alldots
possible _ edge ; P , 0.95
Canny , P , th
h> , , , Otsu
. ho, (5) hi
, 1979 Otsu
1
wn(T) = i 2k = p () (6)
1
T) = kEe*p(k 7
Wl ) = Ty B0 7
w= we(T)us(T)+ wo(T)uo(T) (8)
G(T) = wa(T) * [us(T) — ul™+ wo(T) * [uo(T) - u]’ (9)
Ostu , g
g = arg max [G(T)] (10)
g
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Fig.1 Initial image Fig.2 Previous method of
getting threshold
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Fig.4 Initial image Fig.5 Previous method of
getting threshold
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Fig.3  Impwving method of
getting threshold
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Fig. 6 Impwoving method of
getting threshold
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