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Fig. 1 Light interference image Fig. 2 Circular mark points coarse positioning flowchart
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Fig.3 Rectangular window Fig. 4 Circular mark point Fig.5 Cross-shaped window

HR A5 B TE b ks 76 T2 B R i RUBE L BB+ BB 1 4 A D7 1o AR B2 K AT % 11 3R [l iR R K
JEMAE A PGB A B B G s G s &L 5 4 AT ) LRI R R K B (B Gray, R
JE A B E L

k; = Gray, — Gray,,. (D

KRB B IR B2 BE BUAE 2 | &y | =K I DO A8 R BB AR 0 B 6 15 5 08 6 3 26 i 30 5L
B A B B AN S A AL E DR B A 4 A DT ) B EAT IR 2 BB B R
JEAEAL AL S Y 45 45 7E 4 D J5 ) B R P OO BE R BR A R AE L A € 58 BB A s AL L.

2 EEFRERRE

2.1 RREBEAEWHRESE

1979 4, Otsu'® 4 H 5 RS W] 7 2 10 B ACHE 1 AR JEVARLI 78 5 — R BE i Ak o o5 P10 3 1) ol v 2 28
[ f5e K7 22+ i WK B AELARE Dy die A B (L. A AR o % [ B
S s HEAT HLRE A7, T A5 2 19 B b a5 4 A4S D5 il B 3L
Fro e B B B B A Ak 2 1) AP SE AR R R R A 3
A5 R B 5 A — e Jey 8 X3 o a2 DX 3l fe R A vk
Sy AR B AT B B ROR - A 6 .

Hi 6 R p T Jr 0 0 R B S 0 R 4 R K
FRBE L 2 BB T BURTE AR & A 58 5 B 2 08 2

[\

I 1 23t RLE A7 o B AT SR S A 43 1 L RE A8 LL AR S8 (a) 42 Js 1 E 53 ) (b)) Jey 6 5 {F1 51
o PR B R TR AR 65 A Bl 6 4 Ja {1 i) 30 043 0 % e
2.2 EBEREBHGEX Fig. 6 Segmentation comparison of global

190 22 16 3 370 P G X — A threshold and local threshold

He B A BAT 8 T AR R A D — A DCIUUAR 8 1 — A 3 D 8] 6 Ch) v s > Bl 20 88 1 1 68 IX Jofs



136 R R (A R B 2E O 2016 4

VE DAy — A~ 3 8 DX I 42 1 32 3 DX 38 /N 3t AT 0 o o 4 D b 3 R I HL A 25— 28 s TV R A 3 B
AT AR A ) R B R R R 1) b AR L 2Rl DR 1, O SR ] Canny 57 52 BN S5 1)
BOR WK 7 iR,
2.3 RMZERHIHEUS
TERUG e br 2 b M I — A 2 P s B 2, — 2 ol 8 il 2 07 R, D
Ax* 4+ Bxy +Cy* 4+ Dx +Ey +F = 0. (2)
I3 — R V- T AL AR R A LT 2803 I 8 s BV B b S (e ). B 8 s Kl 0 R

w0 K EhE A

0 Ve X,

7 3% X I &l 8 5 T TH LA S 8% R
Fig. 7 Connected region screening Fig. 8 Ellipse plane geometric parameters
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Tab.1 Center coordinates of fitted ellipse

% 5 1 2 3 4 5 6 7 8
x 603. 365 530. 232 625.795 522.016 500. 743 599. 341 582.731 485. 106
y 484. 365 325. 809 422. 648 282.511 397. 288 249. 609 392. 599 227. 454
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class CCircleMarkDetection{
public:
Ipllmage X image // K& Xt 4%
int width; /K% %%
int height; /B4 5
vector{Pixellnfo>m_pi; /14 %5 5%
CPoint MaxValuePosition(vector{Pixellnfo)pixelstore); /it B i RIGE B E
void MarkPointDetection(IplImage * image, vector{Pixellnfo>m_pi); // ¥ri& & il $2E
void ManageMarkImage(Ipllmage * image, int a, int b); / #&@EEIRIC
int CalculateThreshold(Ipllmage * image); // 1% K E1{H
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Tab.2 Mark points detection efficiency comparison of global threshold

and local threshold detection

A n £ JR) B H JR i I {E 7/ %
KB 15 7 10 19.0
iz 16 5 11 37.5
Wk 14 7 14 50. 0
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Circular Mark Point Detecting Research Based on
Local Adaptive Threshold

XIE Chao, XIE Minghong

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; Using the geometric and gray features of the circular mark points, search an area in the image with the feature
description and do coarse position of them. The extension area of coarse position area is divided into the contour of the cir-
cular mark points using Otsu threshold segmentation method, and the the contour pixels are fitted with the least squares
method to calculate the center coordinates of the circular mark points as well as the parameters of the fitting contour. Ac-
cording to the parameters to select the center coordinates which is needed. The results show that this method takes advan-
tage of local Otsu threshold to detect circular mark points and avoids the defect of global threshold, improves the detection
efficiency of circular mark points. Using the least squares ellipse fitting to extract mark points center can achieve sub-pixel
precision.

Keywords: image segmentation; machine vision; adaptive threshold; cular mark point; ellipse fitting
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