
To check the machining to-
lerances,  SPECIALVIDEO
has realized a vision system
capable of performing high
precision  brass  balls  mea-
surements.

System Functions
The  measuring  station  is
placed  immediately  down-
stream  the  processing;  the
balls  are  positioned  by
means of a robot controlled
by the PLC machine .
The vision system monitors,
through  special  sub-pixels
algorithms,  different  units,
such  as  the  sphere  height,
the  thickness  and   milling
position  respect  to  the
"ideal" sphere center .
The ideal workpiece shape ,
in  fact,  is  not  a  perfect
sphere,  but  is  more similar
to  a  rotation  ellipsoid.  It
was  therefore  necessary  to
carry out special edge inter-
polation algorithms  to veri-
fy that the eccentricity is al-
ways  contained  within  the
limits prescribed by the ma-
nufacture.
Thanks to the vision system
we  can  also  perform  stan-
dard measures which are not

possible  with  gauges  or
other  handheld  devices.  In
this case, for example,  it is
calculated by the maximum
horizontal  diameter,  physi-
cally not possible to measu-
re for the milling presence .
In  addition  to  controlling
the defective parts  spread ,
the  measurement  data  are
processed  in  form  of  mo-
ving average, so as to provi-
de  indications  on  the  pro-
duction  process  degenera-
tion.

Measurement Accuracy
The  accuracy  achieved  by
this system is +/- 0.01mm.
In order to achieve high pre-
cision  the  temperature  fac-
tor may be critical  too. The
brass  thermal  expansion
coefficient  is about 18 ppm
/ ° C and  the overhangs of
some tens  dilation  degrees
can become significant. The
vision  system  controls  the
ball   immediately after  the
turning  process,  where  the
piece is  still  warm because
of the suffered working.
A  special  calibration  func-
tion allows you to set the re-

lationship between mm and
pixels on the two axes; this
function  has  been  realized
in order to take account  of
thermal expansion.

System Composition
The  system  heart  is  the
software,  designed  and  de-
veloped  in our laboratories.
The functions and the  basic
algorithms  are  taken  from

the  result  of  specific  libra-
ries in the vision field, whi-
le the other functions speci-
fic to this application, have
been created specifically to
provide a "turnkey" product.
The other devices necessary
to  obtain  measurements
with the required accuracies
are:
 Camera,  with  high  re-

solution and low electri-
cal noise.

 Objective,  telecentric
that  minimizes  the  er-
rors  due  to  the   lens
wide-angle effect.

 Illumination,  a  special
device  to  back-lighting
which allows to obtain a
good  contrast  between
the  workpiece  and  the
background,  and  to  be
insensitive  to  the brass
sphere  reflective  surfa-
ce.
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 Image  capture  card,
with high-resolution and
low jitter.

 Elaboration  unit,  con-
stituted  by a  PC which
provides  the  necessary
computing power for the
image processing.

Operator Interface
During  automatic  control,
the  system displays  on  the
monitor's image
the last  ball  controlled  and
the measurements results.
To  make  immediate  and
clear measurements reading,
the results can be displayed
as a trend or XR card.

In this way the operator can
detect  the  time  for  a  slow
production  process  degene-
ration,  and  then  intervene
on cases which are jeopardi-
zing  the  product  quality
preventing  the  defective
parts creation .
The system has several ope-
rating  parameters,  in  order
to adapt to different product
types  and  operating  condi-
tions.
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