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Abstract Generally, the tool presetter is utilized to align and measure some specific
dimensions of a machine tool. It is classified into two types(contact and contactless)
according to the measurement method, and the optical sensor based contactless scheme has
the advantages of measurement flexibility and convenience. This paper describes the design
and realization of an industrial tool presetter using machine vision and linear scaler. Before
measurement, the objective tool is attached to the mechanical mount and is aligned with
the optical apparatus. After capturing tool images, the suggested image processing
algorithm calculates its dimesions accurately, combining the traversing distance from the
linear scaler. Experimental results conforms that the present tool presetter system has the
precision within £20um error.
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<Fig. 2> Measuring method of tool presetter
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<Fig. 3> Configuration of the dimension measurement
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<Fig. 8 Top and bottom positions of object
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<Fig. 5> Converted binary image and noise region



Development of a Vision Based Machine Tool Presetter

A M GAke AT A e 239
D% AE@)NA (o) MARF RO AN
F, HoleE FHet AL Fo) WAL ol A4
QG FEeE PEQ HE A WE gaelEoen
ARe TRl A4e) AN yraxld 7)E

_ o

rln
N
2

o g o 2
=)
ol
NIO_E
v
=

ol H
o,
ofy
oY,
rlr
N
=l
rlo
to,
<)
X
jat)
o
ol
-3

o
1>
Y
L
A

X
i x B
(o

NLAS

>

of
ox
=
>,

e,

1o

rE

>

i

o
R o

>,

2

rE
4z
1y fil
&

ox
tlo

l

rx ore
o

frl

4z

v

o,

3l Circle fitting
o35l 95 #

o A9
2

f
tlo rlr mo ot

e

1,
Mo
1>
[\
fo
iy
O,

X Yz < #adellA 2]
ABC 39 A4S 487 Yeires Hx
oo e Faw gty HArASHS YFA A28

ABC A7 o] A= vitstd 4 33 2t
g—gz 23X, (X + Y?4+2A4X,+2BY,+ C) =0

Z—g:ﬁ Y, (X?+ Y?+2A4X,+2BY,+ C) =0

Z—g: 93 (X4 Y4 24X, +2BY,+ C) =0 (3)
A 32 A%E 2430 99 s 2o 98 9
B2 9 gk,

Y2X X2, N | | =X+
TAXP TAXY Z2X| | B = |- Z2x, (X + vY) | (4)
24X Y, $4y7 22X |10 |- s2y (X2 VD)

2 13 7

AN N& AFFe BAT Aol 9 How
RE A% ABCE AW 4 55 2o A9 FA
3} S WG5S FA,

X,=—A, Yy=—B, R=+A*+B*~C ®)

MY
A=

»
4
ot
¥

B =R & ZeAEHe 2A 2um AEUEE 7}
Aal i 2% Yo AAdH Yt NTSCEA ] 7w
e 7R AR Al 3% QlET FheH HES
Fhier s AARer PCE Adshs
myVisionUSB ~ o|v]x] 2y ] wpxjgoz

WindowsXP 94419 Intel core i3-3220 CPU,
4GB ram®| 48 HWo|®EPCZ 1§ 92 A H o] Q)

_52_



Journal of the Korea Industrial Information Systems Research Vol. 19, No. 3, Jun. 2014

Y Ae3d dugss 73T & =ZHAHY
2ZE = MSAR] M| 2571 220109] MFC 7]
wro g JpRgal, vdd 54 Ws Addste AE
B3 A A P ARRAE ARt ek
AR} A7 A AR, Bt X5 75
°of EYAQI AAE FASE BEE YAF, nATe
2 A5 A9E 2YFE A9y ZdER Ay
o] lom 19103 2t

Time 20158 14 111187
TR
e
o
EEET e

X:000.0000 | @ .
Z : 000.0000

a9 11 A5REAY Aggelt. /lEHen &

4B H4w AR E4% 449 /197 g

Ag4e QA% WABS 7% & Atk 39w 9

A 7 EE EFsel A4t AHAelel 7917

3wy a9 A% 2008 5 oed wue A
>~

<Fig. 11> Selection window for dimension
measurement mode

<Table 1> Fuction of circle parameter estimation.

FindCircleCenter(vector <sPointDataSet> vPData)

{
vector <sPointDataSet> vPData

double X1,Y1=0,X2=0,Y2=0,X3=0,Y3=0,
X1Y1=0,X1Y2=0,X2Y1=0;

vector<double> m_pointsX;

vector<double> m_pointsY;

for (int j=0;j<vPData.size();j++){
double cx = vPDatalj].width;
double cy = vPDatalj].height;

m_pointsX.push_back(cx);
m_pointsY.push_back(cy);
)

for (int i=0;i<m_pointsX.size();i++){

X1 = X1 + m_pointsX[il;

Y1 = Y1 + m_pointsY[il;

X2 = X2 + m_pointsX[il*m_pointsX[il;

Y2 = Y2 + m_pointsY[il*m_points Y[il;

X3 = X3 + m_pointsX[i]*m_pointsX[i]*m_pointsX[il;

Y3 = Y3 + m_pointsY[i]*m_pointsY[i]*m_points Y[i];
X1Y1 = X1Y1 + m_pointsX[il#*m_pointsY[il;

X1Y2 = X1Y2 + m_pointsX[i]*m_pointsY[il*m_pointsY[il;
X2Y1 = X2Y1 + m_pointsX[il*m_pointsX[i]*m_pointsY[i];
)

double C,D.E,GHN;

double a,b,c;

N = m_pointsX.size();

C = N*X2 - X1#X1;

D = N=X1Y1 - X1*Y1;

E = N*X3 + N*X1Y2 - (X2+Y2)*X1;
G = N*Y2 - Y1*Y1;

H = N*X2Y1 + N*Y3 - (X2+Y2)*Y1;
a = (H«D-E*G); (C+G-D*D);

b = (HxC-E*D); (D*D-G*C);

c = —(axX1 + bxY1l + X2 + Y2)/N;
double AB,R;

A = a/(double)(-2);

B = b/(double)(-2);

R = sqrt(a*a+b*b-4*c)/(double)2;

}
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<Fig. 12> Image processing steps of circle
components
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<Table 2> Fuction of intersection calculation

GetIntersectPoint(Point  AP1,

CvPoint BP2, Point IP)

{

double t;

double s;

double under = (BP2.y-BP1.y)*(AP2.x-AP1.x)-
(BP2.x-BPLx)*(AP2.y-APLy);

if(under==0) return false;

Point AP2, Point BPI,

double _t = (BP2.x-BP1.x)*x(AP1.y-BPl.y) —
(BP2.y-BP1.y)*(AP1.x-BP1.x);
double _s = (AP2.x-AP1.x)*(APl.y-BPl.y) -
(AP2.y-AP1.y)*(AP1.x-BP1.x);

t = _t/under;

s = _s/under;

if(t<0.0 Il £>1.0 |l s<0.0 || s>1.0) return false;
if(_t==0 && _s==0) return false;

IP->x = APl.x + t * (double)(AP2.x-AP1.x);

IP->y = APly + t * (double)(AP2.y-APl.y);

}
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<Fig. 13> Included angle and intersection point of

object
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