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Two-Dimensional Drawing

ï2-D is not ideal for representing 3-D objects

Å2-D has no Z axis

2-D is flat!



Three-Dimensional Modeling

Å3-D models include X, Y, and Z dimensions

ÅAllows better definition of three-

dimensional objects

ÅThere are three general types of 3-D models

- Wire Frame Models

- Surface Models

- Solid Models



Wire Frame Models

ÅOldest form of 3D modeling

ÅOld technology - not used 

today

ÅModel Contains edgesand 

vertices

ÅCannot represent complex 

surfaces

ÅNo details regarding interior of 

part

ÅAmbiguous
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Surface Models

ÅCame after Wireframe models

ÅStill used today

ÅModel Contains edgesand 

verticesand exterior surfaces

ÅCan represent complex 

exterior surfaces

ÅNo details regarding interior of 

part

ÅToo ambiguous for engineering 

analysis



Solid Models

ÅCurrent ñstate of the artò

ÅModel Contains edges

and vertices, exterior 

surfaces, and interior 

details

ÅPart is unambiguously 

defined

ÅMay be used for 

engineering analysis





Why Solid Modeling?

Å Recall weakness of wireframe and surface modeling

ï Ambiguous geometric description

ï incomplete geometric description

ï lack topological information

ïTedious modeling process

ïAwkward user interface







Solid model
Å Solid modeling is based on complete, valid and unambiguous

geometric representation of physical object.

ïComplete Ą points in space can be classified.(inside/ 
outside)

ïValid Ąvertices, edges, faces are connected properly.

ïUnambiguousĄ there can only be one interpretation of 
object

ÅAnalysis automation and integration is possible only with solid 

modelsĄ has properties such as weight, moment of inertia, 

mass.

Å Solid model consist of geometric and topological data

ïGeometry Ą shape, size, location of geometric elements

ïTopology Ąconnectivity and associatively of geometric 

elements Ąnon graphical, relational information

















Solid model representation schemes

1. Primitive instancing

2. Regularized Boolean set operations

3. Sweep representations.

4. Boundary representations (B-reps) 

5. Constructive solid geometry (CSG)

6. Spatial-partitioning representations

- Octree representation



Primitives



Primitives in-use































Boundary representation (B-Rep)
Å Solid model is defined by their enclosing surfaces or boundaries. This 

technique consists of the geometric information about the faces, edges and 

vertices of an object with the topological data on how these are connected.

Å Why B-Rep includes such topological information?

- A solid is represented as a closed space in 3D space (surface connect 

without gaps)

- The boundary of a solid separates points inside from points outside solid.

Å Surface model

ï A collection of surface entities which simply enclose a volume lacks the 

connective data to define a solid (i.e topology).

Å B- Rep model

ï Technique guarantees that surfaces definitively divide model space into 

solid and void, even after model modification commands.

ï B-Rep graph store face, edge and vertices as nodes, with pointers, or 

branches between the nodes to indicate connectivity. 



Boundary representation- validity

ÅSystem must validate topology of created solid.

Å B-Rep has to fulfill certain conditions to disallow self-
intersecting and open objects

ÅThis condition include

ïEach edge should adjoin exactly two faces and have a vertex 
at each end.

ïVertices are geometrically described by point coordinates

ïAt least three edges must meet at each vertex.

ïFaces are described by surface equations

ïThe set of faces forms a complete skin of the solid with no 
missing parts.

ïEach face is bordered by an ordered set of edges forming a 
closed loop.

ïFaces must only intersect at common edges or vertices.

ïThe boundaries of faces do not intersect themselves










