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Chapter-3 
Techniques for Geometric Modelling 



Representation of curves 

 

• Mathematically straightforward geometric entities are 

curves and their representations are  most complete.  

• Surfaces are extension of curves. 

 

 y=mx + c        (1) 

ax+by+c=0        (2) 

 

ax2+by2+2kxy+2fx+2gy+d=0     (3) 

 



Why are these equations are not adequate for CAD? 

• Unbounded geometry 

• Multi-valued 

• Sequence of points not available 

• Equation changes with coordinate system 

• Difficulties in faired shapes representation, intersections 
between solid or surfaces 

 

 



Parametric Representation of 
geometry 

• The parametric representation of geometry essentially 
involves expressing relationships for the x, y and z 
coordinates of points on a curve or surface or  a solid not in 
terms of each other but of one or more independent variables 
known as parameters. 

 
For curve a single parameter is used: x, y and z are express in terms 

of a single variable typically u 

For surface two parameters u and v 

For solid three parameters u, v and w 

 



Parametric Representation of 
geometry 

• Position of any point on a space curve can be expressed as  

p = p(u) 

which is same as x=x(u), y= (u), and z=z(u) 

 
 



Parametric cubic polynomial curves 

 

 

 

 

 

 

 

 



Parametric cubic polynomial curves 

• Vector form of cubic curve: 

 

 

 

 

 

 

 

 



Parametric cubic polynomial curves 

• Vector form of cubic curve: 

 

 

 

 

 

 



Parametric cubic polynomial curves 

• Vector form of cubic curve: 

 

 

 

 

 

 



Parametric cubic polynomial curves 

• Hermit cubic curve 

 

 

 

 

 

 



Parametric cubic polynomial curves 

 

 

 

 

 

 

 



Bezier Curves 



Bezier Curves 
 

 

 

 

p= p(u)=po(1-3u+3u2-u3)+p1(3u-6u2+3u3)+p2(3u2-3u3)+p3(u
3) 

 

 

 



Bezier Curves 
 

 

 

 

 

 

 
p(0.4) = (3.4, 4.952) 

p(0.6) = (4.6, 5.248) 



Local modification & Global modification 



B-Spline Curves 



Techniques for Surface Modelling 

Surface patch 
 

• Biparametric 

• Isoparametric 



Techniques for Surface Modelling 

Coons patch 

• Sculptured surface 

 



Techniques for Surface Modelling 

Bezier surface 

 



Techniques for Surface Modelling 

B-Spline surface 

 



Techniques for Volume Modelling 

Boundary models 



Techniques for Volume Modelling 

Boundary models 



Techniques for Volume Modelling 

CSG 

 



Techniques for Volume Modelling 

Other modelling techniques 

 

• Pure primitive instancing  

• Cell decomposition 

• Spatial occupancy enumeration 

 

 



Reference book 

• CAD CAM principles, practice and manufacturing 
management by Chris McMohan and Jimmie Browne 

 



Thank You 


