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B-Spline Representation of Active Contours
by Dynamic Programming

Dong-Keun Kim'

ABSTRACT

Active contours are deformable energy minimizing curves controlled by internal energy and external energy. The
internal energy is constraint to preserve a smooth curve, and the external energy guides the curve towards image
features. B-spline representation of active contours can be of great benefits in the segmentation and description whose
shape is characterized by its defining polygon or control points. Menet et al proposed B-spline representation of active
contours based on finite difference method(3].

In this paper, we propose a piecewise cubic B-spline representation of active contours based on dynamic
programming. The method is simple and efficient by comparing over finite diffe_rence method.
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4 22l%E 1. DPActiveContours()

{
// BIOJ, B1), ..., Blm-1] : control points
// neighbor{0], neighbor{1), ..., neighbor{8)
// p : number of neighbors
// m: number of control points

float eMx[mllpl:  int pMtx[mliph

int i,j,k,m,min_positionmin_finalPosition,pos:
float minEnergy, energy, minFinalEnergy;
CPoint nextNode, currNode, neighbor{p]:

for(i=0ii<pii++) eM[0](i] = 00:
for(i=Li<mii++){ // stage
for(i=0:j<prj++}  //next
minEnergy = BIG:
for(k=0ck<pik++){ // current
currNode = Bli] + neighbor{k]:
nextNode = Bli+1] + neighbor{jl:
energy = eMxli-1J{k] + EGi, currNode.nextNode):
iflenergy < minEnergy i
minEnergy = energy;
minPosition = k;
}
}
eMtx[i]lj] = minEnergy:
pMixfilljl = minPosition;
}
)
min_finalEnergy = BIG;

A
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for(k=0')k<pk++}{ // search for minimal energy
if(eMtx[m-1]k] < minFinalEnergy)(
minFinalEnergy = eMtxim-1][k};
minFinalPosition = k;
}
}
pos = minFinalPosition;
for(k=m; k>0%k--){ // search for minimal position
BIk] = Blkl.x + neighbor{pos);
pos = pMtx{k-11[pos);
}
}

¢ uelFE 2. float E(int i, CPoint C,CPoint N)

{
CPoint V[n}:
BSpline(Bli-3], Bi-2], Bli-1], C, N, Bli+2], Bli+3}, Bli+4], V, n);
retumn {intEnergy(V, n) + extEnergy(V, n));

}
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