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a  b  s  t  r  a  c  t

Different  proposals  have been  presented  along  last years  with  the  purpose  of  automating  the  process  of
dimensional  inspection  planning  with  coordinate  measuring  machines  (CMM)  and  touch  probe  technol-
ogy.  These  proposals  have  focused  mainly  on particular  items  such  as analysis  of accessibility,  orientation
of the  part  or  trajectory  paths  among  surfaces  or inspection  points.  The  main  limitation  of  these  proposals
is in  the  use  of a  predefined  probe  configuration,  although  current  technology  allows  automatic  probe
eywords:
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change  for  improving  the  inspection  process.  In  this  paper,  detailed  rules  are explained  for  developing  a
knowledge  based  engineering  (KBE)  application.  These  rules  make  it possible  to  incorporate  the  selection
of  the  most  appropriate  configuration  of sensor  group  with the basis  of  precision.
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ontact inspection

. Introduction

One of the most important activities when carrying out inspec-
ion process planning is the selection of necessary resources to
chieve results with the best possible precision. Once the capac-
ty of a coordinated measuring machine (CMM) has been proved
or inspecting tolerances associated to a particular part (uncer-
ainty/tolerance correlation), the first task is to select the sensor
onfiguration to be used. Then, the most appropriate probe ori-
ntations are determined for this configuration. However, sensor
election should be linked to linked to orientation of sensor group,
ince there is a direct connection among precision achieved in
easurement, probe orientation and type of probe. In most cases,

hese relationships are not always well-known for CMMs  opera-
ors and it is common to prioritize operation speed and easiness
hen selecting CMM  sensors. In other cases, tacit knowledge of

killful operators is difficult to formalize and represent; in this cir-
umstance it is a decision of CMM  operator without aid of expert
ystems, routing sheets or orders derived from planning.
In this paper CMM  operator knowledge is identified for storing
t in the form of knowledge rules. An ontology called Onto-Process
s used, specifically defined for process planning and, in particular,
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for inspection process planning [1]. The Onto-Process ontology is
necessary for implementing a KBE system so that the process of
inspection planning can be automated as much as possible, both
for simple or complex parts.

Inspection activities are classified into two levels in the pro-
posed model of knowledge:

• Inspection macro-plan. This plan includes high-level activities
in the planning, such as the definition of the scope of inspection
(for example, contact or no contact inspection, hybrid inspection
with different inspection technologies, etc.), selection of CMM
and the right head and probe body, identification of part position-
orientation-fitting on the machine, classification of inspection
elements and high level sequence of operations.

• Inspection micro-plan. Micro-plan includes low-level activities
to specify with more details of the inspection operations to be car-
ried out for each inspection element (sampling strategies, probes
and probe modules selection, orientations, trajectories, number
of points, etc.).

The work in this paper is focused on one of the planning activi-
ties, the planning of resources necessary for inspecting mechanical
parts. In this paper developments belong to the micro-plan level.

Many CMM  operators use always a common and practical sensor
configuration, without making a standalone approach to the mat-
ter. This is due to lack of time, resources and even the dispersion and
absence of knowledge. So, although very much knowledge exists in
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