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ABSTRACT

B-Reps models are represented as complicated network of topology and geometry that
will pose difficulties in the recognition of features. To simplify the search process,
heuristic reasoning is adopted. Reasoning on topology will search and define the features,
and geometry data are then used to extract the geometrical properties. This search
process will identify features emanated from inner loops that lead to the recognition of
island, pocket, and through pocket. Snce the search is mainly based on the topology, the
orthogonal and non-orthogonal features can be identified using the same procedure.
Then, heuristics reasoning is again applied to features especially nested of pocket and
island as well as isolated island to convert the design feature into machining features.
Features such as pocket and through pocket and a new feature which is called prismatic
ring are identified. The implementation of heuristic reasoning to recognize isolated
design features with the aim to recognize machining will simplify the search process on
the complicated of B-Reps data. The focus of this paper isto demonstrate the application
of heuristics reasoning by showing the programming algorithm based on Visual Basic
Language (VBA) using Application Programming Interface (API) of Solidworks CAD
software.

Keywords: Feature recognition, design feature, geometric modeler, heuristic identifier
1.0 INTRODUCTION

Heuristic reasoning is one of the artificial inigdnt concepts to reach the human level
decision made by computer [1]. Heuristic allowsuitive judgment or even common
sense to make decision based on the experience/jdage etc, replaces the numerical
method or mathematic to seek the solution. It imeslthe study of human way of
thinking and translating it into meaningful algbnt for computing purposes. It is one of
the ways to implement the heuristic reasoning fgjirgeering related work.

In the area of feature recognition, perceptionwhhn and computer on the CAD
model diverges. Human perceives the part as a mwilel specific volume or shape
which has been removed or added, whilst computes fee part as a network of the
topology and geometry. This low-level definition bymputer needs to be translated into
human level of understanding. Therefore, heurigi&soning on human perception based
on the low-level computer part definition iset method adopted here to identify the
machining features of the inner loops.
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Currently, island has been defined differently IBgigners and process planners.
Designers regard island as isolated feature to dukedato the base model. Process
planners will treat the island as the volumébé removed around the island and this
causes the basic feature definition by the propksmers to become more complicated to
designers. In view of this, the system developad héll identify the features as isolated
design features using the heuristic reasoning baseithe topology and geometry data;
island, pocket, and through pocket are successfidiytified at this stage.

The searching method is mostly based on the topgottaja that causes the
orthogonal and non-orthogonal features to be ifledtibased on similar method.
Orthogonality of the features is based on the j@®fihat emanate from the features. The
inner profiles are regarded as orthogonal wheihalledges are parallel to X, Y, and Z
axis. When even one of the edges on the profilamisparallel to the main axis, the
profiles are regarded as non-orthogonal profiles éimanate from the features.

The system will then define the machining featwsisg the heuristic reasoning
on the features without having to revisit the cdogied network of the topology and
geometry data of the B-Reps part. Island, pocket,tarough pockets are recognized as
design feature. Since island is the only featuae fias different definition from the view
point of process planner, isolated island and defgatures of island and pocket will be
converted to machining features. A new featurdedaprismatic ring, is introduced to
show the volume to be removed during machining.

The focus of this paper is to elaborate the implaatéon of heuristics reasoning
based on the topology and geometry data of the [iisReo useful machining features.
This paper also shows the programming algorithrdeimonstrate the implementation of
heuristics reasoning to identify the feature.

This paper starts with a preview of previous wonkfeéature recognition in
Section 2. The section will also explain on theadsitucture and the purpose of the paper.
Section 3 will present the feature recognition athmm and implementation of the
algorithm which is discussed in detail in SectianSéction 5 illustrates the algorithm
with three parts as the illustrative examples. fm&ection 6 will discuss the advantages
of the approach and conclusion.

2.0 REVIEW OF PREVIOUS RESEARCHES

There are two purposes of the feature recognitiom, is to transfer the information from
CAD system to the CAPP system and the other isattster the features from one CAD
system to another. This contributes to the aut@matonnection which researchers are
keen to achieve.

In graph based approach, the B-Reps of the pardnslated into a graph where,
for example, its nodes represent faces and itsrapcesent edges. Additional information
such as edge-convexity is incorporated into theplgraGavankar [2] focused on the
identifying morphological features which are knoasthe characteristic attributes of an
object shape such as chamfers, protrusions andesipns. However, the faceted
boundary models must be converted into their el@oh before this feature extraction
technique can be implemented and it is applicalolly o the model representation
allowing multiple edge loops such as those emplpyhe winged-edge data structure.
Verma and Rajotia [3] illustrated a new edge cfasgion scheme to extend the graph-
based algorithms for curved faces implemented su&i C++ (VC++) using an Alan,
Charles, lan's System (ACIS) 3D solid modeling kitolThe drawback of this system is
its inability to automatically break the compourghtures into appropriate primitive
features.

Rule based method identifies a feature based daicaure-specified rules that
are characteristic to the feature. The idea ofrtirebased method for feature extraction
Is that rules are used to capture the knowledgatageometric and topological properties
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of form features. Features are recognized on tles lud certain pre-specified rules that
are characteristic to the features. Babic, Nesid Bhljkovic [4] have reviewed the
feature recognition work with rule-based pattermogmition. In 1998, Jain and Kumar [5]
presented a system which takes a wire frame pasgeptation model, imported from
AutoCAD dxf file. It is developed for prismatic parnhole, step, slot and protrusions with
orthogonal boundary faces), a case of syntactiefmatecognition implementation not so
often met in practice. The frame model (3D) is ¢tated in a vertices-edges graph (3D),
for each of the six boundary planes of a parallpkgh For this method, its application is
limited to 2D prismatic parts, rotational parts twiturning features and any axis
symmetric volumes. Success for non-axis symmaipart or rotational parts with non-
turning features has been very limited.

Convex hull decomposition was originally evaluated the seminal feature
recognition work of Kyprianou [6] in 1980, formadid by Woo [7] in 1982 by producing
a decreasing convex hull algorithm which decomptisesvork piece either as a series of
additive or subtractive solids. A polyhedron convex! is determined, circumscribed
around a part. The difference in volume betweerptirt and its convex hull is defined as
an alternating sum of volumes (ASV). In 1990, Waamgd Chang [8] developed
“backward-growing approach”, for a more effectiveatment of intersecting form feature
problem, which can be recognized as particular ¢exforms or sets of trivial forms.
This approach was implemented in the system deedldyy Nagaraj and Gurumoorthy
[9], which is also based on predefined manufactufisatures. The cavity volumes,
regarding the most distant outer surface of thg pae defined and, in an iterant process,
filled with predefined manufacturing primitives {mid, wedge, cylinder, etc.) .

Cell based decomposition method is firstly sub#ddrom its convex hull, and
the process is repeated until each volume is eguiaé own convex hull, decomposing
the input model into a set of intermediate volumed manipulating the volumes in order
to produce features. Cell decomposition method@ssanpler and easier to visualize,
because they use a spatially enumerated modeg qfatti [10].

Neural network recognition approach is one of thestrpromising approaches
that can be used to overcome this deficiency forvito major characters: learning and
recall [11]. Sunil and Pande [12] researched oringglligent system for recognizing
prismatic part machining features from CAD mode&ing an artificial neural network.
Machining feature families having variations in ¢tggy and geometry are represented
by a unique 12-node vector scheme. The B-Reps @#ddel in ACIS format is
preprocessed to generate the feature representaticior, which are then fed to the
neural network for classification. The ArtificialeNral Network (ANN)-based feature
recognition system was trained with a large sefeafure patterns and optimized for its
performance. A wide range of complex machininduess allowing variations in feature
topology and geometry can be recognized efficidoglyhe system.

Efforts have been made to advance the recognisearches by combining
some characteristics of existing approaches. Raharah Arezoo [13] worked on the
recognition of interacting milling feature with aylirid hint-based and graph-based
framework. Rameshbabu and Shunmugam [14] usedJadtime subtraction and face
adjacency graph to realize the recognition probased on STandard for the Exchange of
Product data (STEP) AP-203 of 3D CAD model as tiii file for the system and the
identified machining features are clustered fordétip of process planning.

The topology and geometry data structure dependghensolid kernel or
translator. Due to variation of data, Guan et.1d] [uses ANN to identify machining
features from STEP data. Due to the nature of oha@TEP file, the lexical method is
adopted to extract the data and Attribute AdjaceBaph (AAG) feature template of the
features are used to train AAN prior to the feate@gnition task. Similarly, Li et al [16]
used lexical method to extract the B-Reps datahepart from STEP AP203 file, and the
rule matching and feature template were applieddotify the features.
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2.2 Data Structure

B-Reps model is represented using topology geometry data. Within -Reps model,
different data structurexists depending on the type of solid kemrestandard used in tl
data collaborationParasolid and ACIS are the famous solid ks that are widely used
in addition tothe data structurehat have been developed by stan institution such as
Initial Graphics Exchange Specificaticl GES) and STEP.

Solidworks uses Parasolid as its solid ke andthe topology and geometry de
is shown in Figure 1. Topology relationship is ietwhile the geometrical relationsh
is horizontal. Thereforeaccess to the geometry mustvee the respective topology. Bo
and loop are the topology data that do not havegaynetry

TOPOLOGY GEOMETRY
TR

| L0|0p |

| Fa|ce — Surface |
| Coe|dge — P-Curve |
| Ed|ge — Curve \
| Verltex ] Point \

Figure 1: Topology and geometry data struc

This vertical relationship allowspecific topology data to be accessed at e
level. Therefore, any level such as F can access all the topology data using
following API, such a Face.GetBody, Face.GetLoops, and Face.GetEdgeseudo)in
order to access the respectivigeometry, topolgy must be interfaced firs
Face.GetSurfackinctioncan be assessed when Face is currenthghasited. Similarly
Edge.GetCurvefunction to get the gometry of the edges can be assessed d
assessing the edges.

Eachpart comprise:of a number of face, loop, edge, and vertex. Theretor
access each geometry, the system to visit all the faces. The following progra
structure can be us

ThisFace = Body.GetFirstFace
Forj=1 To NoFace Step 1

surface = face.GetSurface()
... accessing the geometry

Face = Body.GetNextFace()
Next j

3.0 FEATURE RECOGNITION APPROACH

Figure 2 illustrateshe overall approach of the system from input ttpou A four-stage
feature recognitioris implemente here; inputrecognition of isolated featt, followed
with recognition of alternative feature definitisrhen the features are ned, and finally
output
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Solid model

Recognition of island,

Recognition of
g through and blind pocket

isolated features

Alternative feature Recognition of prismatic ring
definitions feature

: Feature type and geometry
Time taken

Figure 2 : Overall feature recognition approach

31 Input Model

The systems executed witin the Solidworks platfornon the current active moc. To
interface the solid pe and its B-Reps data structurépplication Pogramming
Interface (API) isutilized. The APlinterfacing is implementedsing Visual Basi for
Application (VBA) programming langua.

The system focuses on the recognition of featuras dre emanated from inr
loop. Features such as pocket, through pocket,stadd (Figure (a)) are the features
identified based the presence of the inner loogsé&hfeature can be isolate, arrayed
and nested as shown in Figui(b).

Island
Mixed Features
Nested
Pocket Features
Through Pocket
Armrayed Features
(a) (b)

Figure 3 : Isolated, arrayed, and nested features

32 Recognition of |solated Features
Recognition of isolted features is a three-level search pro¢assshown in Figure ,
they are;

i. ldentification of faces with more than one loop: The faces that have more tt
one loopindicate the presence of inner loopdsd therefore, e first level will
identify these faces
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i.  Primary Differentiation: Primary Differentiation exames the inner Icp and
classifies the inner loop either as conve concave inner loop. Island then
identified when convex inner loop is detected, sthitoncave inner loop wi
have to go through the nelevel that is the search process Secondary
Differentiation

iii. Secondary Differentiation: When a profileis extruded to create cavity or cut
featureanother loo is formedin addition to the profile. To recognize the feat
this loop will bethe key factor in determining whether the inner loogl!
emanate ahrough or blind pocket. ThereforSecondary Differentiatiollevel
will carry this task that leads the recognition opocket or through pock

Face

[ Face with More than One Loop

S

Loop
[ 1
L InnerLoop Quter Loop
[ Primary Differentiation | T
| . Concave Feature Island
[ Secondary Differentiation r I r
l “ Pocket Through Pocket

Figure <: Procedure to recognise isolated feal

33 Alternative Featur e Definition

Previous stage focuses on trecognition of theisolated features. This algorithm c
handle isolated, arrayed, and ne features.In the case of nested features, altern
feature can be defined aitherefore,the aim of this stage is to define thdernative
feature. If the alternativefeatureexists on the part, ring prismatic features aratifled
from the nesting of blind pockand prismatic ‘ringas shown in Figure.

Prismatic ’rln@
(
Blind pocket
Prismatic ‘ring’

(b)

2 prismatic ‘ring’

Figure 5 : Alternative feature definition
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34 Output

The output of thesystem isthe features written in the note pad file displa
automatically after the recognitio The features recognizedre island, pocket and
through pocket for isolated features, whilst rimgtlire is the additional feature in
case of the alteative feature definitiorFigure 6(a) shows hothe note pad displis the
recognized featurélhe system also displays the time taken to rece the features as
shown Figure 6(b)

"
% Partl ) DesignFestures - Notepad i) o
EYei-EY » D & Y [Fle Edt Fomat View Help
L Features along the x-axis
% Patl (Defout<<Defaut>_Displ 9 :
(3] Sensors 1sland ID: 0 Coordinate point:
15 (A Annotatons g ATy
§= Mateial <not specified> ( 8 , 60 , 99 )
%3 Front lane 88 . 0 . 103 ) 4
%) Top Plane sl
Island I0: 1 Coordinate Point:
B8, 70 , &9
86 70 79
(G 60 79 )
¢ 88 50 g )
oL 10mm
Island 10: 2 Coordinate Point:
88 , 70 , 69
88 70 59
88 , 60 , 50
¢ 8 , 60 , 8 )
oi: 10mm
Is1and 10: 3 coordinate Point:
( 8 , 70 , 49 )
88 70 3 g
88 60 39
88 , 60 49 )
Di: 10mm
Island ID: 4 coordinate Point: SolidWorks |i|
( 88 , 70 , 20 )
86 0, 19 )
86 60 , 19 3
88 , 60 , 20
o1: 10nm total time used: 1453125 ms
Island ID: 5 Coordinate Point
88 70, 9 )
( 8 , 70 , -1 )
s 86 , 60 , -1 )
88 . 60 , 9 )
ol: 10mm
— p— +| =tsometric 1sland 1p: 6 coordinate Point: -

Figure 6 : Output displayed
4.0 SYSTEM IMPLEMENTATION

This section wl discuss the procedure to recogeizthe features includii the
programming techniques to interface the topology gaometry of the part as well
heuristicsreasoning to identify the featul

4.1 I dentify The Inner Loop

The system willstart bycounting the total number of faces the pa and save it as an
accumulatorThe syster will examinethe first face and continued to the next untiltiad
faces in the model have been checkOn each face, the system will retrieve the nun
of loops. If the number of loops is equal to 2amgkr,the loops will be used for featu
recognition in theprimary differentiation sta¢. The following is the programming fi
this process;

LoopCnt= ThisFace.GetLoopCount

If LoopCnt >= 2 Then
Set ThisLoop = ThisFace.GetFirstLoop

Call PrimaryDifferentiation( ThisLoop)
Set swThisLoop = swThisLoop.GetNext

End If
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4.2 Primary Differentiation Stage

The aim of Primary Differentiation Stage is to detme whether the inner loop is convex
or concave. The concavity of the loop is determibaded on the cross product of the
normal of two adjacent faces as well as detectiegcbedge on the loop. Each coedge is
formed by two adjacent faces. Hence, the first tipn by the system is to identify two
adjacent faces using the coedge.

The cross product of the normal of two adjacent$ds then compared with the
tangent of the coedge. Convex inner loop is detegthen the direction of the cross
product is in the opposite direction to the tangeinthe coedge and this will lead to
recognition of the island, but vice versa for corcanner loop. Figure 7 illustrates this
procedure.

Tangent of

Tangent of
9 co edge

co edge

(a)

>

<>

(b)

Figure 7 : Determination of convex and concave loop

Here, the network of topology is used in such a wea from loop, the system
will visit the first coedge and this coedge wilateto the identification of its partner
coedge. From the coedge, the system will firstigniify the face which the coedge
belongs to and as a result, the normal of two adjataces can be determined from the
geometrical properties. Then the system calcuthesross product and compares it with
the direction of the coedge.

For inner loop, the direction of the coedge will ibethe clockwise direction to
ensure the loop is an inner loop. Apart from chegkhe concavity of the inner loop, the
system also stores the vertices of the loop wham@xing the loops. The core algorithm
for programming purposes is as follows:

Function PrimaryDifferentiation(swThisLoop As SldWo rks.Loop2) As Variant
If ThisLoop.IsOuter = False Then
NoVert = ThisLoop.GetVertexCount
Set ThisCoedge = ThisLoop.GetFirstCoEdge
Set PartnerCoEdge = ThisCoedge.GetPartner
varThisNormal = GetFaceNormalAtMidCoEdge(ThisCoedge )
varPartnerNormal = GetFaceNormalAtMidCoEdge(Partner CoEdge)
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varCrossProduct = GetCrossProduct(varThisNormal,
varPartnerNormal)
varTangent = GetTangentAtMidCoEdge(swThisCoedge)

If VectorsAreEqual(varCrossProduct, varTangent) = False Then
Call GetBossParameter(ThisLoop)
Else
Call SecondaryDifferentiation(ThisLoop)

End If
End If

End Function

4.3 Secondary Differentiation

Secondary Differentiation will determine whethee ttoncave inner loop emanates from
a through or a blind pocket. Each pocket is conttdiusing the extrusion of the loop at a
given distance. Therefore, examining the loops w#éntify the feature. Through pocket
is constructed when both end loops are inner logpgst the pocket is constructed when
inner loop is connected to outer loop. Therefohés unique characteristic is used to
differentiate between them.

Primary Differentiation function will pass the imdoop to Secondary
Differentiation function. When the system examittes inner loops, there is a possibility
that the inner loop belongs to another through .hdherefore the inner loops will be
stored to an array variable call&druPocLoop. When a through pocket is found, it will
check against the inner loop of the through poclteishave been previously recognized.
When the system recognized the through pocket, imothr loops will be stored to an
array variable calledhruPocLoop. When the inner loop belongs to one of the through
pocket’s inner loop, the system will exit from thebroutine Secondary Differentiation.
The programming is as follows;

If ThruPocID > 0 Then

For j=0 To ThruPoc Step 1
If ThisLoop Is ThruPocLoop(j) Then Ex it Function
Next j
End If

With the known inner loop, the system proceeds withidentification of feature
that emanated from the inner loop. To do this,sysem will visit the coedges followed
with the edges. For each edge on the loop, thé atal end points of the edges are
retrieved.

For each vertex, there will be three incident edgas each vertex, the system
will examine the start vertex of the first edge aettieve the end vertex of the three
incident edges. Based on the coordinates of alvdrdgces on the incident edges, only
one vertex will not be in the same plane as therionp. This vertex must be belonged
to other loop therefore the height or the depth lwarfound by calculating the distance
between the vertex and the plane of the innerloop.

When the heuristics reasoning identified that tbgex is not on the same plane,
the vertex is set to variable callatrt. The vertices of the incident edges are then
examined using the procedure shown below;

Set ThisCoedge = ThisLoop.GetFirstCoEdge
Forj=0To 1l Step 1
Set ThisEdge = ThisCoedge.GetEdge
Set Vert = ThisEdge.GetStartVertex
vEdgeArr = Vert.GetEdges
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For Each vEdge In vEdgeArr
Set ThisEdge = vEdge
Set SVert = ThisEdge.GetStartVertex
Set EVert = ThisEdge.GetEndVertex
SPt = SVert.GetPoint
EPt = EVert.GetPoint

(heuristics reasoning to find the vertex that is bel onged to other | oop)

Set Vert = EPt
Next vEdge
Next j

When the vertex is determined, the system will peakcto visit the incident edges.
On each incident edge, the system will visit thedge and loop. When inner loop is
detected on one of the incident edges, and showsibsence of a through pocket,
through pocket detector variabl&h(uPoc) is set to TRUE. Therefore, whéiruPoc is
TRUE, through hole feature is identified, whilsitifs FALSE, pocket is detected and all
the related parameters are saved to the featuredluasrated in the following
programming;

vEdgeArr0 = Vert.GetEdges

Set ThruPoc = FALSE

For Each vEdgeO In vEdgeArr0
Set ThisEdge = vEdgeO
vCoEdgeArr = vEdge0.GetCoEdges

For Each vCoEdge In vCoEdgeArr
Set ThisLoop = VCoEdge.GetLoop
If ThisLoop.IsOuter = False Then
ThruPoc = TRUE
End If
Next vCoEdge
Next vEdgeO

44 Alternative Featur e Definition

From the previous stages, through pocket, pocket,island are recognized as isolated
features However, these features may be nesteattoather since island can be inside of
a pocket. The nested pocket and island can pradmative feature definition.

The alternative feature definition depends on gttt of island and depth of the
pocket. When the height and depth is equal, it ganerate another feature that is
regarded as prismatic ‘ring’ feature as shown guké 5(a). When the depth of the pocket
is larger than the height of the island, it geressa prismatic ring from the floor of the
pocket to the top of the island and a pocket froentop of the island to the top face of the
pocket. This is shown in Figure 5(b). Finally, whitve top face of the island is higher
than the top face of the pocket, it generates mgatic ring features as shown in Figure
5(c).

The presence of the inner loops can lead to ideatibn of the nested features.
Therefore, the search of nested features can bepoiated into the search of the isolated
features. As mention previously, the pocket is rdafi when the other loop is an outer
loop

When the system examines the other loop, the systenvisit the adjacent faces
of the loop. These adjacent faces comprise of aradl bottom faces of the pocket. The
face that contributes to the identification of eelsisland is the bottom face. Therefore,
the normal of the faces will be cross examinediémiify the bottom face.

When the bottom face is identified, the system amamall the edges on the
faces, then the search proceeds with coedges ebeHgr every coedge, the system will

10
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identify the loop. If the loop is categorized asén loop,PocketFace variable, which is
tag to the face, is set to TRUE. The programmimdHe algorithm is;

For Each vEdgeO In vEdgeArr0
Set ThisEdge = vEdgeO
vCoEdgeArr = vEdge0.GetCoEdges
For Each vCoEdge In vCoEdgeArr
Set swCoEdge = vCoEdge

Set PocketLoop = swCoEdg e.GetLoop
If PocketLoop.IsOuter = False T hen
PocketFace = True
End If
Next vCoEdge
Next vEdgeO

When the bottom face is detected and tagged witRB&E PocketFace variable,
the recognition of the features will be carried awging Primary and Secondary
Differentiation Stage.

5.0 ILLUSTRATIVE EXAMPLES

Figure 8 shows the first illustrative example, ngnféart A. The part comprises nested
features of islands, pockets, and through pockée search of the faces with inner loops
is based on their normal vectors. Six faces arectit to have inner loops. Four of them
have one inner loop each and the other two faces tveo inner loops. Therefore a total
of eight inner loopslpl to Ip8) are detected and these inner loops are showrgure~
9(a).

Figure 8 : lllustrative Example Part A

Firstly, Primary Differentiation Stage will catemige whether the inner loops
will emanate cavity or island. This is carried asing the first co-edge of the loop and its
partner. Based on normal of the faces which botkedges belong to, catergorization of
the inner loops is carried out. At this stage, ehisdands are detected as shown in Figure
9(b), whilst the rest of the inner loops are ddfims cavity feature which will be further
defined in Secondary Differentiation Stage. Theiges of the loopslil, [p2 and Ip4)
will define the vertices of the features and oh¢he incidence edges of the inner loop
will define the height of the feature.

Cavity inner loops will have to go the Second Digigtiation Stage to identify
whether the inner loop emanates through or blinckeb To do this, the vertices of the
incident edges are examined. The system procedtfisti search process using the
vertex that is not on the same plane. Based orvérigx, similar process is adopted to
indicent edges. If the edges are outer loop, fiocket is identified and if the edges are
inner loop, through pocket is identifiedhruPoc variable is set to TRUE to eliminate of
the possibility of defining the same through pockben the system visits this face again.
Figure 9(c) shows the loop wifhruPoc is set to TRUE.

11
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The next stagis to define the alternative features if the featmesnestecThis
is done when blind pocket is identified examining the bottom face. In the case of
A, three faces wittPocketFace variable is set to TRUEs shown in Figure(d). Based on
the inner loop®f the facethere are two isolated islandsd one nested of pocket ¢
island are detecte@®ased on the reasoning on the geometrical propesfithe feature:
three primatic rings, one pocket, and two througbkets are detected as showiFigure
9(e).

A total of six features were recognised, thiskands, one blinpocket, and two
through pocketss the first set feature definition. Since thare isolated pocket ar a
nested feature, alternative feature definition bandefine, whict are three prismatic
rings, one pocket, and two through pocl These identified features and their geome
are saved intDesignFeat.txt file. The time taken to identify the features 21.9 ms.

3identified islands

3 prismatic rings
1 pocket
2 through pockets

~, 3faces are detected

Inner loops with
ThruPoc = TRUE

Figure 9: Feature recognition algorithm Bart A

The system is alstested on other modelto show that the system is able
identify features from a complex part. Since theppse of the tesis to show the
capability of the system, it is tested on pi namelyPart B and C shown in Figure(a)
and 10(b)respectivel. Both parts are 3D parts and comprises of orthogandl no-
orthogonal features. The system is able to receghidsfeatures from Part B, which ¢
be broken up into 32 islands, two through pacs, and eight blind pocks. In the case of
the Part C, 30 features are identifwhich compriseof 11 islands, 10 through pocke
and nine through pockets. The times taken to iflethie features are 33.6 ms and
1296.9 ms for respective Part B ¢Part C.

12
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18 et

(b)PartC

Figure 10 : lllustrative Examples

6.0 DISCUSSION AND CONCLUSION

The main purpose of the paper is to stheuristicsreasoning used ithe recognition of
orthogonal and nenrthogonal inner loop features fromMeps modelThe system has
successfully adopted a similar search to recoghizéeatures regardle whether they are
orthogonal or not. The main reason for tis because the core of the search proces
based on the topology data suclfaces, loops, coedgesiges, and veces. Geometrical
properties will therbe searched to allow the reasorin defining the feature:

Eventhough the system poses limitai such as it isimited to prismatic featu
only, it has shown that trheuristics reasonindpased on the topolo¢data, followed by
the affirmation stage using the geom data, hashe following advantagy;

i.  The genericapproach is abl® recognize orthogonal and r-orthogonal features
ii.  Minimal entitiesare visited to define the features

iii.  Alternative features definitiois capable of identifyinghe other possible featu
definition on nested featur

13
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