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Research of Edge D etection for M arine Phytop hnk ton
Based on M athematicalM orphology
NieW en Yang Chenhuj Chen Cheng

(School of Infom ation Science and Tedno bgy, X imen Unwersity, X amen 361005 China)

Abstract The trad tional edge detection operators cannot detect the exact edge ofm arme phytoplankton cells because of

the relatively large mpact ofnoise hence it is not suitab le for analyzing the shape of cells This paper based on the

characteristics of the orignal mages of marne phytop hnkton has proposed a new mehod which canbines iteratve a-
rithm etic mathen aticalm oiphobgy  sin ilar XOR and Singalpixel cormsion and therefore can detect he edgemore
accurately The trial of V sualC++ 6. 0 has proved that he edge detection algorihm n this paper & not only strongly re-

sBtant to nose but ako hishly precise continuous and cleay whik canparedw ih the trad itbnal edge detecton oper

ators
Key words marne phytoplankton iterative arithm eti; m atham atical moiphobgy edge detecton

. Canny ) )

: 2008-06-18
(40627001).
. E-mail hy i_1022@ yahoo can. cn
— 167 —



( ) 8 4 (2008 )

2

1 RRPE AR D 20 B O

1.1
, (0~ 255) ,
, H , H , H
, H ,
H(x ), C(xy) F(xy) ,
H(xy)=F(xy)+Clxy)
5 5 g H, H, C(% }’),
Hi(x,y) = Fi(xv)+ C(x v),
Hz(x,y):Fz(x,y)+C(x,y).
EH (xy)}=E{Fi(xy)+C(xy)} =E {Fi(xy)}
EH:(xy)}=E{F:(xy)+C(xy)} =FE {F2(xy)}
, , . Fxy)
H(x y) ) ,
1.2
(1) 1",
T° = (T" | k= 0);
) Z,ZF(x y)
7’ =

width X height”’
— 168 =



(2) T, R. R
Ri= (F(xy) | F(x,y) 2T}, Ra= {F(x.y) | 0< F(xy) < T').

(3) R, R, TR TN
Y. F(ij) xP(ij) Y. F(ij) xP(ij)
W= F(ij)2Tk W= 0< F (i j)<Th
(Z); P(ij) (Z P(ij)
F(i j) 2Tk 0< F(ij)<Tk
(4) p(ij) (i]) , LOF(ij) (i])
(5) Tlr+1
Jt 1 B+ B
r =
(6) Tk+1 Tk
(7)1 =1 (2).

2 BETHCAS AN AR SRR B 2 S

2.1
Sf(xy) . b y)
b f . S fOb
(fOb)(sf) =max{f(s=xt=y)+bxy)| (s—x1-y)EDs (xy) €ED,J
b f : fOb
(fOb)(st) = minff(s+x t+y)—b(xy) | (s+x t+y) € Dy (xy) €D,J
b f f°b= (fOb) @b
b f f* b= (fOb)Ob
D D, f b , f
2.2
2
2
2 . 2

— 169 —



( ) 8 4 (2008 )

III II L
. .

HN
(1) (2) (3) @)

M1 4BFAEMHEHTE

Fig.1 Four different structural elements
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Fig.2 Sketch map of the process of edge detection
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Fig.3 Structural elements of singal-pixel corrosion
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Fig.4 Comparison between the different algorithms
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