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Abstract 
In this tutorial, we describe the state of the art of sketch input of engineering solid models.  Firstly, we 

show that sketching has historically been an important aspect of engineering culture. We then discuss and 

classify various current approaches to computer interpretation of sketches. We present our selection of the 

most important algorithms used for interpreting sketches of engineering objects. Finally, we discuss some 

of the most interesting open problems. 

 

1. Introduction 
 
Slides 2 to 15 are a summary of our paper The 

Importance of Sketching in Engineering Culture 

[VC08]. 
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Slides 16 to 22 present the historical background 

to computer interpretation of engineering 

drawings. This information has been collated 

from a number of sources including [Com04], 

[Com07] and [CCV09]. 

 

 
 



 

 

 

 

 

 

 

 
 

 
 

 

Slides 23 to 43 present a taxonomy of existing 

sketch-based modelling tools, based on a similar 

taxonomy presented in 2004 [CPC04]. 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 
 

 

2. Wireframe Drawings 
 

 
 
Slides 5 to 22 are a summary of our paper A #ew 

Algorithm for Finding Faces in Wireframes 

[VC10], explaining both why a new algorithm 

was needed and how the new algorithm works.  

 

 

 

 

 

 



 

 

 

 

 
 

Our new algorithm: 

 

 

 

 



 

 

 

 

 
 

Slides 23 to 27 summarise the current state of the 

art of inflation. They bring together ideas found 

in a number of different papers, especially 

[Per68], [LS96], [CCC04] and [MVS05]. 

 

 

 

 



 

 
Slides 28 to 41 discuss methods for identifying 

and processing rounds and fillets. The theoretical 

basis of this work has already been presented 

[CV10], and a longer paper is planned which 

will discuss implementation and results. 

 

 

 

 

 
 

 

 



 

 

 

 

 

 

 

 

 
 

3. �atural Line Drawings 
 

Slides 3 to 15 discuss line labelling. Much of the 

information to be presented is also to be found in 

[VMS05]. 



 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

Slides 16 to 28 discuss inflation to 2½D. This is 

similar to, but not identical to, the inflation 

problem for wireframes, as additional 

compliance functions are available (such as that 

described in [VMS04]). 

 

 

 

 



 

 

 

 

 

 

 

 



 

 
 

Slides 29 to 45 discuss the creation of hidden 

topology, a requirement which is unique to the 

interpretation of natural line drawings. There are 

two promising methods. The first, based on 

completing the object wireframe, is described in 

Chapter 10 of [Var03] and has not been 

published separately. 

 

 

 

 

 

 

 



 

 

 
 

The second (and at the time of writing the more 

promising), based on reconstructing the 

polyhedron as the union and intersection of 

extrusions, is as described in [Suh07], with some 

minor improvements of our own. The figures in 

slides 38, 39 and 42 are taken from [Suh07]. 

 

 

 

 

 



 

 

 

 

4. Open Problems 

 
Slides 3 to 16 discuss how engineers actually use 

pencil and paper in practice. Do current 

sketching tools offer all the modalities which 

users of pencil-and-paper expect? What is 

missing? This is a summary of [CV09]. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 
 

Slides 18 to 33 discuss the problem of 

interpreting annotated sketches. Which strokes 

are annotation rather than object? What does the 

annotation mean? How should it be applied? 

This section collates information from several 

published papers ([CAN08], [CCV09]).  

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 
 

 
 

Slides 34 to 40 consider the possibility of 

sketching assemblies of parts. This is 

unpublished material which was briefly 

presented at [Com07b]. 
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