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Fast and Accurate Positioning Algorithm Based on the Potential Function
for the Center of PCB Location Hole

GUO Fenglin, GUAN Shu’an, HE Jian
Department of Computer and Information Engineering, Wuhan Polytechnic University, Wuhan 430023, China

Abstract Tt is shown in this paper that there are some defects in the Sobel operator to detect the location hole of Printed Circuit Board
(PCB) and a fast and accurate positioning algorithm based on the potential function is proposed, which provides a two—step algorithm for the
effective and accurate location of the pad hole center. (1) Coarse positioning of the radius and the center of the location hole through the
region dividing and connected region searching method based on the smooth processing to the original image. (2) Setting up the potential
function, which reflects the strength of the circle edge, then dynamically adjusting the offset of the radius and the center of the pad based
on the circle parameter obtained in step (1). When the value of the potential function reaches the maximum, the radius and the center of
the pad is obtained. The algorithm is not sensitive to the interfering bright spots within the pad image, can be quite adaptable to the fuzzy
pad image, and, at same time, can effectively correct the pad shape deformation due to the poor quality of the circuit board corrosion.
Experiments show that the algorithm has a stable performance, a high positioning accuracy and a good efficiency, which can be better meet
the engineering real—time requirements.
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Fig. 1 Typical PCB pad image and Sobel transformation
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Fig. 2 Filter, binarization and connected area
searching of the image in Fig. 1(a)
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dV(X):(%da ﬂdb,%dxo, Ny, )
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X=X,, V(Xo);
do{

9) dv.,dv,,dv, ,dV, ;
if(dV>0)a+=da;else a—=da;
if (dV,>0)b+=db ;else b—=db;
if (dV, >0)xo+=dxo; else xo—=dx,;
if(dV, >0)yo+=dyo; else yo—=dyo;

(8) V(X);
dv= || V(Xo)-V(X) || V(Xo)=V(X);
jwhile(dV>e && <N);
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Fig. 3 Positioning result
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Table 1 Processing time of the image in Fig. 3

/mm /pixel / m /ms

3(a) 3.0 141 21.3 18 10.0

3(b) 3.0 119 252 18 9.2

3(c) 3.0 141 21.3 24 13.2
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