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A l i n e drawing is o f ten represented by a 
graph w i t h the two p r i m i t i v e s , edges and ver ­
t i c e s , corresponding to l i n e s and t h e i r i n t e r ­
sec t ions . Both p r i m i t i v e s usua l l y have a d d i t i o n a l 
p roper t i es associated w i t h them. The problem is 
to generate a concise d e s c r i p t i o n such tha t i t 
is the most appropr ia te among a set of a l t e r n a t e 
desc r ip t i ons and a lso tha t i t i s complete - - a l l 
observable p roper t i es and r e l a t i o n s in the d i a ­
gram are given by or de r i vab le from statements 
in the d e s c r i p t i o n . The concept of "app rop r ia te ­
ness" is a q u a l i t a t i v e one, to be measured by 
comparison w i t h the responses of humans when 
generat ing d e s c r i p t i o n s . 

I t is obvious tha t knowledge of the domain 
from which the diagrams w i l l be chosen can a f f ec t 
the format ion of a d e s c r i p t i o n . Such knowledge 
c e r t a i n l y inc ludes ob jec ts and r e l a t i o n s which 
can be const ructed from the p r i m i t i v e s . More 
impo r tan t l y , however, some instances of t h i s 
knowledge take the form of contex tua l p roper t ies 
w i t h i n the diagram. As an example, the domain 
of Eucl idean geometry diagrams provides such 
a d d i t i o n a l i n fo rmat ion in at leas t two ways. 
Consider the f o l l ow ing diagram. 

One poss ib le d e s c r i p t i o n corresponds to 
i t s i n i t i a l i n t e r n a l rep resen ta t ion as a graph 
w i t h seven l a b e l l e d v e r t i c e s and twelve edges. 
E x p l o i t i n g knowledge about poss ib le const ruc ts 
could inc lude look ing f o r t r i a n g l e s and might 
y i e l d : " t r i a n g l e s AME, AMF, BMF, BMD, CMD, CME". 
This d e s c r i p t i o n does not exhaust the poss ib le 
t r i a n g l e s t ha t may be found, nor would one wish 
a d e s c r i p t i o n which inc luded e x p l i c i t reference 
to a l l of them. Rather, they should be deducible 
from the d e s c r i p t i o n , in t h i s case poss ib ly by 
e x p l o i t i n g c o l l i n e a r r e l a t i o n s h i p s which them­
selves are deducib le from the coord inate p o s i ­
t i o n s o f the p o i n t s . 

The diagram can a lso be descr ibed as " t r i ­
angle ABC, w i t h cevians AD, BE, CF i n t e r s e c t i n g 
at po in t M". Among p r a c t i s i n g geometers, t h i s is 
l i k e l y to be a popular cho ice . But what contex­
t u a l i n fo rmat ion i s ava i l ab le f o r d i r e c t i n g the 
ana lys is toward t h i s desc r ip t i on? The f a c t t ha t 
the t r i a n g l e in the diagram is l abe l l ed "ABC" and 
tha t i t i s e x p l i c i t l y r e f e r r e d t o i n the desc r ip ­
t i o n suggests t ha t l a b e l l i n g plays an important 
r o l e . I t draws a t t e n t i o n t o p a r t i c u l a r par ts o f 
the diagram f o r spec ia l s c r u t i n y . This is so only 
because c e r t a i n conventions have been adopted to 
minimize the d i f f i c u l t y o f i d e n t i f y i n g s a l i e n t 
f ea tu res . Of course, the i n t e r p r e t e r must be 
aware of the convent ions, and t h i s in fo rmat ion 
is inc luded in h i s corpus of knowledge about 
Eucl idean geometry 

While l a b e l l i n g provides important cues in 
a f f e c t i n g the format ion of a d e s c r i p t i o n , se lec­
t i v e o r i e n t a t i o n of pa r ts o f the diagram can a lso 
be used to capture a t t e n t i o n . The main po in t is 
tha t there is a set of ru les which cons t ra in the 
way diagrams are presented. These convent ions, 
if embedded in a knowledge base, can in f luence 
which o f several poss ib le i n t e r p r e t a t i o n s is gen­
e ra ted . 

Using an Eucl idean geometry textbook as a 
source fo r diagrams, a set of h e u r i s t i c s co r res ­
ponding to some of the conventions fo l lowed by 
tha t t e x t has been implemented in a system f o r 
generat ing d e s c r i p t i o n s . The ru l es form a he te r -
archy of experts so t h a t the e f f e c t o f r u l e 
omission on d e s c r i p t i o n q u a l i t y can be conven­
i e n t l y assessed. Pre-cond i t ions f o r e labora t ion 
of some ru les depend on a p a r t i a l l y completed 
d e s c r i p t i o n . As t h i s d e s c r i p t i o n is a func t i on 
of which ru les were used to generate i t , the 
e f f e c t o f the order o f a p p l i c a t i o n o f r u l es can 
also be observed. 

To f a c i l i t a t e these design cons idera t ions , 
the system was programmed in a PLANNER-type lang­
uage. The content of an assoc ia t i ve database 
r e f l e c t s the cur rent d e s c r i p t i o n of a diagram 
dur ing execut ion. The d e s c r i p t i o n is modi f ied by 
i nse r t i ons i n t o the database which have the s i de -
e f f e c t of invoking antecedent theorems. These 
theorems in t u rn con t ro l the fo rmu la t ion o f f u r ­
ther ref inements to the d e s c r i p t i o n i nc l ud ing the 
removal of redundant i n fo rma t i on . Execut ion 
terminates when no f u r t h e r changes can be made. 
The f i n a l d e s c r i p t i o n i s the c o l l e c t i o n o f i n s e r ­
t i ons s t i l l i n the database. 


