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Image Processng Algorithm of White Point Localization

WU Xiao'?, CAO Qi-xin*
(1. <chool of Mechanical Engineering, Shanghai Jiaotong University , Shanghai 200240, China;
2. Putian University , Putian, Fujian 321100, China)

Abgract : In order to solve the problem of self-localization for autonomous robot soccer , anim-
age processng algorithm of white point localization was applied to find out the midpoint of
white line edge of the soccer field as the reference point for self localization. By following col-
ored filter of predefined sngle-dimenson scanline, calculating the maximum gradient point,
and deriving the midpoint through sub-pixel decomposition, several localizing white points were
derived to prepare for the robot s self-localization. The results show that the image processng
algorithm of white point localization has a maximum localization accuracy error of 1.2 mm, an
average programrrunning time of 15 ms, and is strongly res stant to interference in the process
of localization. The image processing algorithm of white pointslocalization can completely sat-
iy the requirements of accuracy , realtime and robustnessfor robot soccer in self-localization.
Key words: white points localization; image processing; sub-pixel ; robot
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Table 1 Factor and level table

, 1 2 3 4
, X/ mm 500 1000 2 000 3000
Y/ mm 500 1500 2 500 3500
' 8/ (°) 0 25 50 75
. ; d mm 50 75 100 125
2
+ : ’ 21
R,G,B
3 , Di Zenzo
[1986] 5]
(78] r,g,b RGB R,G,B
' _ 2R . 2G. . 2R
( ) u= 3 r+30+ 5.0 (1)
’ ’ ’ _ _aR E _aB
, v = ayr + ayg + ayb : (2)
RG&B , Oxx , Qyy Oxy )
2008 5 ,
T 2 2 2
Ox = U- U= uu= aX + aX + ax s
1 . 2 2 2
=T V-V=VV= + + ,
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, 125 mm, RG B g x
50 mm, , . ' (x.9)
640 x 480 UsB2 0 , ’ ’
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Fig.1 White line with the robot draft y ¥
X B =0 2
, Fig.2 Sketch process of seeking white point
2 2 2
~ B 125 mm,
F(x = oxl T loxl *lox X =8mx6m=
, F(x) 480 pixels x 360 pixels,
_|oR 0G oB . _ 360 _ ,
F(x) = Ox + Ox + ox! - (6) D Pos = 6000 x 125 =7.5 pixds,
22 ;
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) Xi| fi- fix]
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B at , 3. 2
rmx| f(x) | dx (7) Xp.
X = ; : f' (%)
J’ | £(x) ] dx
o 0. 084 mm.
r x| f(x) | dx )
Xo =73 2 (8).
[oorrax
3
X f (x) , ’
, | F (0 | .y,
, | (%) | S :
t 1 2
2
Table 2 Tes value and true value
x/ mm y/ mm d mm
x/ mm y/ mm 0/ (°) o mm
1 1 1 1 1 25 891 25.0 490376 500.000  49.266  50.000
2 1 2 2 2 37. 256 37.5 1284483 1284333 82422 82 753
3 1 3 3 3 50. 962 50.0 1964500 1963 711 131 371 130 541
4 1 4 4 4 61 401 625 1868 032 1867.228 483 831 482 963
5 2 3 1 3 49. 914 50.0 2500 075 2500.000 99927 100.000
6 3 2 2 2 38 400 37.5 584 213 584 871 83 063 82 753
7 4 4 1 3 51 278 50.0 3500 997 3500.000 98 908  100.000
(500,500) (3 000,3 500) , 11 4
mm; (1 000, 1 500)
(2 000, 2 500) , 0 15 mm.
1) 12mm,
, 0. 15 mm, 97. 6 %.
1 1 2) L
: 0 .
3) ,
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, 12
mm, VC+ +6.0
25G CPU, 3G,
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