
Abstract

Keywords

“a feature is a partial form or a product characteristic 
that is considered as a unit and that has a semantic 
meaning in design, process planning, manufacture, cost 
estimation or other engineering discipline”

 “Form features are specific 
configurations on surfaces, edges, or corners of a part 
such as holes, slots etc. that carries some engineering 
meaning”
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“assembly features 
are elementary connection features containing mating 
relations between the components”

“Particular form features 
that affect assembly operations”

“Any topological, geometrical, technological or 
functional information assigned to a face, a part or a 
sub-assembly, whose presence is inherent to the assembly 
process”

A. Design by Feature (Feature-Based Model) 

‘‘features with significance for 
assembly processes’’

B. Feature Recognition 
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Handling features

joining feature
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product
feature material process resource

A.  General Foundation Ontology (GFO) 

Component

Assembly Subassembly Part 

FeatureForPart FeatureForAssembly

is-a is-a-part-of is-
composed-of has-attribute-of

B. Domain Specific Ontology (DSO) 
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Assembly Subassembly 
Part

Part

FormFeature
PatternFeature

SingularFeature PrimitiveFeature PrimitiveFeature

B-RepEntity

GeometryEntity TopologyEntity
GeometryEntity Surface, Curve and Point. 
Surface 

TopologyEntity Edge Shell
Loop Face Co-edge

SpatialRelationship
DegreeOfFreedom AssemblyFeature SpatialRelationship

DegreeOfFreedom

AssemblyFeature Mating
Alignment Handling Joining Tooling 
AssemblyFeature

process
AssemblyProcess ManufacturingProcess

AssemblyProcess 
JoiningProcess HandlingProcess 
JoiningProcess 

Welding
Fastening HandlingProcess 
Gripping Feeding Fixturing
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AssemblyResource 

Enterprise Factory Area
Line Cell DeviceCombination IndividualDevice

IndividualDevice 

C.Application Specific Ontology (ASO) 

FormFeature 
MatingFeature FormFeature

Round, Revolve, 
Hole, Fillet, Extrude Chamfer ShapeFeature

MatingFeature
Concentric, Tangent, Perpendicular, Parallel and Coincident

AssemblyConstriants

DimXpertManger
ReferenceManger GeometricTolerance

Dimensions ReferenceManger 

Datumline DatumPoint
GeometricTolerance 

Dimensions

HandlingAndOrientingTools JoiningTools ToolChanger
Robot. 

FixturingTool GrippingTool FeedingTool 
HandlingAndOrienting

PincerGripper, MagnetGripper, 
VacuumGripper FingerGripper GrippingTool 

JoiningTools WeldingTool PressingTool,
ScrewingTool.  
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World Academy of 
Science, Engineering and Technology Trans. Neural Networks
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