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Two of the most fundamental questions in visual lan
guage research are how to specify a visual language and 
how to recognize and understand diagrams in a partic
ular visual language. In this tutorial we survey the 
many formalisms which have been suggested over the 
last three decades for visual language specification, dis
cuss computational approaches to diagram understand
ing based on these formalisms , and also indicate possi
ble app lications. 

There are two main approaches to the specification 
of visual languages: the grammatical approach and 
the logical approach. The grammatical approach is 
based on grammatical formalisms used in string lan
guage specification. This approach to visual language 
specification has a long history, dating back to Kirsch 
in 1964 , and now covers a wide variety of different for
malisms of which the most popular and powerful ap
proaches may be categorized as being based on either 
graph rewriting or attributed multiset rewriting. 

T he second approach to visual language specifica
t ion uses first-order mathematical logic or other forms 
of mathematical logic. These approaches are usually 
based on spatial logics which axiomatize the different 
possible topological (geometric) relationships between 
objects. One of the advantages of the logical approach 
is that the same formalism can be used to specify both 
the syntax and the semantics of a diagram. 

The grammatical and logical approaches are actually 
quite closely related. We shall see that, in a sense, 
grammatical formalisms can be seen as the computa
tionally tractable parts of the logical specification. In 
particular , context-free grammars are essentially iso
morphic to definite clause logical formulas. 

The uses of visual language specification formalisms 
are varied. The most fundamental use is to provide for
mal definitions of existing visual languages. Other uses 
include the recognition and interpretation of technical 
diagrams . However , the main motivation has been to 
facilit ate communication and interaction between hu
mans and computers. 

Finally we shall indicate recent directions in visual 
language theory, notably efforts to develop an ana
logue of the Chomsky hierarchy for visual languages, 
the specification of dynamic visual languages, and cog
nitive models of visual language understanding. 

The materi al in this tutorial is largely based on (:vIar
riott , :Yleyer , & Wittenburg 1998). 
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